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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 of JVC’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, J vc
crafted cabinets, that richly produces the entire audio
spectrum.
Put them through their paces at your JVC dealer.
They have to be heard. VICTOR COMPANY OF JAPAN LIMITED

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 instatling a pool
alarm (pages 42 onward — this issue).
Newstories on cover montage have been
simulated to avoid unnecessary personal
grief.
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PHILIPS

500Hz 5,000Hz

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

It's the performance curve of this performance is now
Philips new mid range available for about
speakers. That curve the $50 mark. Not
issoflat it gives a bad for a 50 Watt
variation of as little ~ dome squawker
as = 1 dBoverthe speaker. For

same frequency | : further information
spread. And even S8 . L please contact
beyond those levelsthe @™ ELCOMA

4 Eiectronic Components & Materials,

Box 50, P.O. Lane Cove, NSW 2066
or telephone 42 1261 or 420361.
Branches in all States

drop is gradual on either
side. And to think JUSTS$50

—giveortake
some small change.

ELCOMA
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ALFRED

news digest

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 n 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
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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.

Aithough 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




news diges

must be economically streamliined.
"While costs and charges cuntinue 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 links 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 US$39.95

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 US$59.95.

Novus have recently cut the price of
their Exelar series from US$70 —
US$80.

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 PRDGRAMS FROM
H-P

To extend the usefulness of the HP-
65 fully programmable scientific
pocket calculator, Hewlett-Packard is
offering three new HP-85 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 |l 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.

commitment to
Why the big power? And from
To deliver really big sound. Not just  of the

in loudness—that only hurts the ears.

But, big in realism of tonal quality. ’

Big in purity of reproduction. And g

big in faithfu ness to the original

performance. A skiliful blend of

advanced electronic engineeri

a delicate sensitivity to the r

of the inner man. After al

what you reelly expec

audio equipner
At Pioneer, v

with almost

c— .
AMS Power, FM Sonsi |FM Selec- |
8. both rvlly

channels IMF)
driven
(20Hz - 20K H2)

SX- 10101 1

SX._ 939 b i B
SX- 838] 50W
SX- 737] I5W +
X636 | v
X- 538 ‘
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THE AR 3a/IMPROVED

A TELEDYNE COMPANY

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/lmproved 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.

On-axis response

e p= —an
/ 7: 7

Acoustic power output
i
$

Drive units: 305 mm (12 in) acoustic
suspension woofer, 38 mm (1'2in)
midrange hemispherical dome, 19 mm
(% in) high-frequency hemispherical
dome

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

Controls: Midrange and high-frequency
driver level controls

an evolutionary new
SPEAKER SYSTEM

Amplifier: Up to 100 watts per channel
Size: 356 x 636 x 289 mm deep

(14x 25 x 113%1in)

Weight: 24 kg (53 Ib)

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 . ..
anew high standard of performance at
what must be considered a bargain price’
Audio

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

‘Finest bass performance | 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 aiso free

The acoustic research 3A improved is now on demonstration at these franchised dealers:

Sydney Melbourne

Kent Hi-Fi Instrol Hi-Fi
Mastertone Electronics Tom's Hi-Fi
Miranda Hi-Fi Denman Audio
Apollo Hi-Fi Brash's .
Electronic Enterprises Mordialloc Electrical
Hi-Fi House Pantiles

instrol Hi-Fi

Autel Systems

Sydney Hi-Fi.

Adelaide Newcastle Canberra Perth

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

Darwin Wollongong Hobart Leslie Leonard.

Pfitzners Music House Hi-Fi House Quantum Hi-Fi

Brisbane
Reg Mills Stereo
Stereo Supplies

Geelong

Sound Spectrum.
Launceston

Wills & Co
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A Clearcase
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 for TDK TM Dynamic Cassettes.
60 and 90 minutes.

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

PF634
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Introducing

Ferric Oxide’s
finest
hour...

...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.

1t e 80

| Noise/daB

{
4
|
|

Wi 5 8
-Fvoquono/‘

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

(® BASF Aktiengeselischaft, 6700 Ludwigshaten/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, Qid. 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. T
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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

news digest

BRITISH MINIATURE TV CAMERA CAN ‘SEE’ BY CANDLELIGHT

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 DETECTDRS

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 CO5 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 potlution 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
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electric ceramic element with an im
pedance matching JFET preamplifier
encapsulated within a T05 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. There-
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 poltution-monitoring equipment.
The device has a detectivity of 108 at
10 Hz and a frequency response which
extends from below % Hz to beyond
1 kHz

Inquiries: Professional Components,
Plessey Australia, Christina Road,
Villawood, NSW 2163.




f Professional Trio Test Gear at

Amateur

VT108FET Volt-Ohm-Meter

DC volt meter:
Rangs: 0.5 t0 1,500 V in B ranges. * ea
Input impedence : 11 M{1 on sech rangs
Acsurecy: 13% a1 full scale

AC voit meter:

Rongs ($ine weve voltage ): 1.5 10 1,500 V r.m.s. full

gifts

wreem )

CO1303A 75mm Scope

CRY
Vertical Sensitivity 0 MV /em
Antenuatos 1741110, 17100 pius fine contiol
Bandwidth OC OC 10 1.5MH2 {-348)
AC 2M2t10 1 5MHs 1 3 dB)
input R and C 1 M J0pF

Mak. input voltage 300 V (DC ¢+ AC peak) or 600 V p p

Horizontal Sensitivity 500 mVicm

Attenuator Continuously vanable

Froq rerponse DC 10 250 kM2

Input A and C 1 M5t 40 pF
Sweep Froq 10 M2 10 100 kM2 10 & ranges
Synchronization Internal

Power requirements 100/112/230 V AC 50/60 Ha, 15 W, WEICOME@

1o8) 'f‘:: l': 076'6. d"'m' * * Square wave characterics.
{Any other vohtegel: 4.2 10 4,200 V-p o r ST RONES
full scale 1n 7 ranges [ Saq 10% a1 20 Mz
Input impedencs. 1M0
80 pF at 500 to 1,500 V renge " L4 Output impedance: %
145 pF st 1.5 10 150 V rengs ex Output attenuation HIGH/LOW (40 dB) and varwsble control
uung (PC-14) probe Drift with line voltage: {110% vanavon)
Ascurecy: +6% ot full scale * ’ Freq +05%
Frog. reeponee 18 Hz to 5 MH2 1 10% n Level :0.5d8
30 H1 to 2 MHZ * 3% m * External synchromzation
Ohm maeter
Range: 01 11 t0 1,000 M321n 7 ranges Synchromzation volisgs 1%/V approx
Accurecy 18% of setting range at scale 0 3t0 3 Man. input voltags IVems
£10% of setiing range st Kale 0 110 10 Input impedance. 10k$2
= PARAMETERS!
1% scale verison Appron 30 sec A LTD

Prices’
x AG202A Audio Generator

Froquency rangs 20 Hz 1o 200 kHz 10 & ranges

Freq. sccuracy: 1{I% * 2 HD)
$ine wave chersctersiies:
Output voltage: 10V ims +10%

05% a1 50 Hz to 100 kHz
1% at 20 Hz 10 200 kHz

Distortion.

Freq. range 100 kM2 to JO MHZ 1n b rangas

Freq. accuracy

Output Voitege 0VVems
Artenuator HIGH/LOW {10 1) and vanable contec
Modulation
Internat 400 M2, 40% mod degree
Enternal Requires } 5V ¢+ my for 40% mod ocegree N
Power requirements 100/117/230 V AC 50/60 H2 6 W o~
Oimnensions W 186 mm x M 131 mm k D 220 mm z
(W 190 mm x M 154 mm x O 245 mm a
Max dimensons) “
Weight 25kg

Simply mail coupon or call in:— Sydney: 68 Alexander Street, Crows Nest. 2065. Tel: 439-3288. Melbourne: 53 Govarnor Rd.,

Mordialloc. 3195. Tel: 90-7444. Take advantage of your Bankcard.
Please supply me with: inc. Sales Tax, (4 *Less Sale

1303A Oscilloscopes @  $192 $167
AG202A Audio generator @ $104 | $91
SG402 R.F. generator @ $85 $74
VTI108 FET VOM @ $96 $84

| enclose cheque/money order for $__

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

PTY
LTD

12 ELECTR

*1f 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 inst. for

delivery.

s Tax. /]

Name:
Address:
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TRUE DUAL BEAM OSCILLOSCOPES

The Tektronix 5444 True Dual-Beam
Oscilloscope is a new member of the
5000-Series Oscilloscope line. The
5444 two gun structures — two
electron sources, two vertical defiec-
tion systems, and two horizontal
deflection systems — provide com-
pletely 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 5844 Dual
Time Base (a plug-in with two
independent time bases) and two
appropriate amplifiers, is virtually
two oscilloscopes in one,

With these design features, the 5444
will display one signal at two sweep
sp2eds 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 us/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 lllinois, claim to overcome this
problem. Some typical testing times
are:
1% minutes.
4-8 minutes.

news digest

5 minutes.

1% minutes.
1-2 minutes.
1-2 minutes.
3-5 minutes.

Chemical Detergents.
Tobacco

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
avacuum, 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 Hoddle St, Richmond, Vic. 3121.
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OMRON PROXIMITY SWITCHES.

Type TL-N series general purpose
proximity switches from OMRON, 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 Hoddle 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.




news diges

MULTIPOSITION SLIDE SWITCHES

ALCO ELECTRONIC PRODUCTS, INC

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

$S 11013, SS 119, §S 24 SERIES

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

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 FET 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
§ 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 1.6 MHz and, ac, of
2 Hz to 1.5 MHz. Rated maximum
input is 600 volts peak-to-peak.

when switches are operated. Contacts
have a self-cleaning wiping action and are
sealed for protection against environ-
mental contamination. Terminals are

All instruments are attractively priced
and should appeal to the experimenter
or amateur requiring to set up a test

adjustable voltage dividers, preset
counters, and channel selectors.

silverplated. All styles feature

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-

EITRIO AG202A

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

FREQUENCY

0 RaNGL

|~ ~
* Lol B

14

Wt roaw

facitity 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
1C6.

Excessive current in 1C6 has also been
found to cause latch-up of the power
supply. This may be cured by removing
the link marked 10, directly under 1C6,
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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‘AKAI' STEREO TAPE
DECK & BUILT-IN AMPS.

Sensationally Discounted Igg
Originally $445 $

Model 1722 W — A quality stereophonic HI/FI 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 sell at the unbelievable price of
$199 — Tape spools not included!

Features

@ Fantastic Frequency response 30 to 21000 HZ +3DB at 7%
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

| ******************************************************************************i*i

_—.] ] [as-hifi
s639.. 479 360 ey

’.' M‘Y( :ﬁ:‘;n"'ﬂ".”’ . s .‘2~jtwi?
- - ko = &
L
M ro2e02z @ ® 2 332%%%
[t Y 3 w=-®
AR R I TR

$SSSAVE! - BULK BUY
FAMOUS MARANTZ
FM/AM TUNER AMP.-

S T O T O O T T O S W O W erare

CRRRS I IS SR LR 2T TN N T T T T rropepepepen

e o et 3 P SANSUI 771 FM/AM TUNER AMP | MAIL ORDERS TO
Inbuilt Dolby . It's Fantastic Value! 45 x 45 watts RMS. A sensational buy! VIC. — 191 Bourke Street Melbourne 63 9321
Another great Douglas | ‘SOUND’ HI-FI FM/AM N.S.W. — 65 Paramatta Road 5 Dock 798 4177
HI-FI DISCOUNT i

];llwrsEz% f\ 2|!'v5:tts RMS $2 49 |
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DESIGN YOUROWN
EM RECEIVER

DURING the past few vyears 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 |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 frontend, in which the
incoming signal frequency (88 to 108
MHz) is converted to the normal
intermediate frequency of 10.7 MHz.
(i) The 10.7 MHz amplifier and
demodulator circuits.
(iii) The stereo decoder circuit.

THE FRONT-END

The aerial feeds a signal to the
front-end of the receiver where itis
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 frequenéy
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.

v POSITIVE
SUPPLY
{REGULATED)
VR1
100k 2 VR2 VR3 VR4 ¥ VRS
S HELIPOT 100k$?2 100kS 100k}, 100kS?

,

3 l
2 4

oy
l 5
TUNING VOLTAGE

TO VARICAPS

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

continuous coverage.
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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
constructor should not make a
front-end unit himself for use with the
other circuits to be discussed. A
front-end unit using one of the latest
ICs can give a very high performance
and will be described for the benefit of
experienced workers.

TYPES OF FRONT-END

Perhaps the most important decision
one has to make when selecting a
front-end unit is whether to employ
one which is tuned by 38 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 tuning
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 non-linear.

A typical Varicap tuning system
favoured by the writer is shown in Fig.
1. When S1 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 digital dial is fitted
to VR1. Although this dial does not
provide an indication in MHz of the




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 S1 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
625B (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

OSCILLATOR CIRCUIT

'3
=

AERIAL CIRCUIT R. F. CtRCUIT
-l Y
T & 7
- =
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TUNING °

i
:

VOLTAGE
{From Fig. 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.
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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-ENOS

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 RF stage and the

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

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

TOKO EC-3302V

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
EF-5600U/5603U.

mixer and this enables the high into two 10.7 MHz inductively The EC-3302U output is obtained by
TABLE ONE
TOKO ! TOKO LARSHOLTY MULLARD TOKO TOKO
EF-5600U/ EC-3302V 8319 LP1188 MT-3302UG ET-703UA
EF-5603V |
Type of tuning VARICAP | vamicap VARICAP VARICAP GANGED GANGED
o -J» ] - N CAPACITOR CAPACITOR
Recommended supply (V) +12 { +9 +12 +8 +9 +6
Minimum supply (V) [ +9 +6.3 +6 +6.3
I | -
Supply current (mA) | 17 (max) 16 (max) 25 6.1 18 (max) 5
| _ B —
87 41t0 1045
Froqugnc.v range (Mtiz) B I 87 t0 109 ' 87 10 109 87.51 108.5 +21t0 +12V 87 t0 109 87 t0 109
) ‘ 87 4 10 108 o
for Varicap supply (V) | +31t0+25 +21to +20 +23t0 +18 +21t0 +17V
) —— —|
Gain (dB) 30 (min) 22 (min) 32 30 25 (min) 16 (min)
Noise figure (dB) | 7 (max) 7 (max) | 5 6.5 8 (max) 10 (max)
Aerial impedance Q) - 75 300 (bal.) 75 or 300 (bal.) 75 300 (bal.) 300 (bal.)
Recommended
i load
Output impedance (52 l 75 300 150 75 300 1000
L. | 45 (min) 45 (min) 25 (min)
Image rejection (dB) 90 (min) (108MH2) 56 40 (108MHz)
L. 50 (mun) 50 {min) N T
I.F. rejection (dB) 90 (min) _ (108MH2z) 80 65 98MHz 45 {min)
Spurious rejection (dB) 90 (min) 50 (min)
(98 £ SMHz) (98 = 5MH2) 50 (min) 30 (min)
Osc. stability with
respect to (i) supply voltage * 50kHz (max) + 150kHz (max)
for 10% change 50kHz/V ~ 60kHz/v | for 10% change
. + 100kHz (max) | = 150kHz (max) —10kHz/°C rise | = 150kHz (max)
(ii) Temperature 25°C to 55°C 25°C to 55°C 25°C to 55°C
A.F.C. *+ 120kHz (min) 1.5MHz/V +200kHz | =*120kHz (min) * 200kHz for
- 1 Only EFSGOEU (IEBMHI) 0.5V at 108MH:z
Output bandwidth (—3 dB) 300kHz +120 200kHz (min) ]
—60 (98MH2z) 300kHz 200kHz (min) 350kHz
Gain spread (dB) 6 (max) 4 (max) 1 (max 6) 4 (max) I
. Dual gate Single gate Dual gate Single gate
R.F. Amplifier MOSFET | l\_IIOSFET MOSFET MOSFET MOSFET [ Bipolar
Dual gate
Mixer B Bipolar Bipoler MOSFET Bipolar 8ipolar i Bipolar
Total no. of transistors 4 3 3 3 3| 2
No. of Varicaps 5 back-to-hack 3 single 4 back-to-back 3single | N o
No. of 10.7 MHz tuned circuits 2 1 2 2 1 1
Capacitor Angle of rotation o Bl o 540° +6° 540° * 6°
A.M. tuning (pF) 1906 323
PolERl 76.5(0sc) | 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
Mullard 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. |t 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
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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. |f
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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Fig.4. A typical SD6000 circuit using a three-gang capacitor.
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LAFAYETTE

“GUARDIAN 6600"
Direction Finder 6 Band Radio

Beacon — Broadcast — Marine
FM — Aircraft — VHF

$179-50

6 BANDS
(1) 160-380 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

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

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

e Signal strength, tuning/battery meter.

e Adjustable squeich 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%” W x 10%” H x 3%" D.
Shipping weight 6lbs.

[ AFAYETTE

ELECTRONICS

div. of Electron Tube Distributors P/L
94 St. KILDA RD., ST. KILDA,
vic. 3182 Phone 94-6036

Also available from
RADIO HOUSEPTY 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
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Fig.5. Noise figure and available gain of the
SD6000 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 firstclass, 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.

-+ 1 +

| AMBIENT TEMP (Ta) 250C |
“DRAIN TO SOURCE VOLTS (Vds)—]

GATE NO 2 TO SOURCE VOLTS (Vd2s)

S — | 4 S S—

- + —t— 11 —
AUTOMATIC GAIN CONTROL RANGE
}—|—SD6000 (RF) } —4

RELATIVE GAIN (d6)

B U SN S N NN U S —

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.

T1 10.7 MHz
transformer

L1 Aerial coil

L2 RF coil
air core.
L3 Oscillator coil

L4 Choke
Tuning capacitor

TABLE 2
Cambion type 533-3652-003

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

4 turns 18 gauge on 3/16 in. diam.

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

33 uH approx
5 to 20 pF, 3 gang
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IRH COMPONENTS

Established 40 Years and here to stay.

Metal GlazeResistors

Diamond sprralled metal
gteze elemeht
Ceramic substrate
Plated-on copper
end cap
High temperature
soldered

AUSTRALIAN
MaDE

Yawatt@ 70 C.250” x.090"
Miniature Body Size
s Lower Temperature rise (40 C)
#ys! Thick Film Reliability
e e TS Generous Power Safety Factor
coourvanss  fys! Fully Insulated Non-flammable

O e e e 5 Mica Filled Phenolic Jacket
phenolic jacket @Sud’ THE SAFE ONE

termination

Miniature body
250 x .090

25 thous, alloy plated
-opper_leads

Wire Wound Resistors @

A — Inorganic T‘ fepfOO’
t Rectangular Ceramic Construction

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

o 3T aneT
3sns Pwin

-

Rheostats and Trimmers

% &

i
B2 . .
i Wire Wound Rheostats and Trimmers

Z

ALSO AVAILABLE:

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

Standard & miniature carbon potentiometers.

SERSEENSENEEESRENANG S ESENAEEESSEANNEEAANSNREESOOSEREERREA
= All these components are available through most electronic suppliers
® but for detailed technical information complete the coupon and post to-day
i METAL GLAZE WIRE WOUND RHEOSTATS FILTERS POTS.
IRH COMPONENTS - CAPACITORS SWITCHES RELAYS REED SWITCHES ' INDICATORS
DIVISIDN OF NATRONICS PTY. LIMITEO = o P07 R S ————
The Crescent, Kingsgrove, N.S.W. 2208. Tel. 50 0111 =
74 Raglan Streel, Preston, Vic. 3072. Tel. 44 5021 ' ADDRESS ........
]

Wholly Australian owned, and the largest manufacturer
of resistive components in the Southern Hemisphere
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_ Annou_ncinﬁ a breakthrough
in speakerdesign that took Bang & Olufsen’s
best brains four years to develop-
the new B & 0 Uni-Phase speakers.

Pictured: the M70, top-of-the-range of new B & O Uni-Phase speakers, featuring optional stand. Ask about the full range of
Beovox Uni-Phase Speakers at any of the B & O dealers listed 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& O
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 isintro-
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
thelargest 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 & O 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 unitsin
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.

Aswell, there are other develop-
ments-like the fact that hereisa
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. 357 2444.

Queensland: Brisbane Agencies. 219944, W.A.: Danish Hi Fi. 710100.

U691/95
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— WEREADY

ALK ALINE
ENERGIZER

EXTRA
HEAVY DUTY

m BATTERIES Products of %

‘Eveready’ & ‘Union Carbide’ are registered Trade Marks.
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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 the 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 hand 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 Interdyn 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.nd 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 :—

D INTERNATIONAL DYNAMICS
0 (AGENCIES) PTY. LTD
Distributed in Australia by 23 Elma Rd.. North Cheltenham,
Melbourne, Victoria 3192

Available from

A.C.T.: Duratone Hi Fi, Crw Botany St & Altree Crt, Phillip 2606. Telephone: 82 1388

N.S.W.: M & G Hoskins Pty Ltd, 400 Kent St, Sydhey 2000, Telephone 546-1464,£47.1093

Qld.: Stereo Supplies, 95 Turbot St, Brisbane 4000. Telephone: 21-3623. S.A Challenge Hi Fi
Stereo, 96 Pirie St, Adelaide 5000. Telephone: 223-3599. TAS.: Audio Services, 9 Wilson St

Burnie 7320, Telephone: 314111, VIC.: Encel Electronics Pty Lid, 431 Bridge Rd, Richmond 3121
Teloohone: 42-3762. W.A.: Arena Distributors, 282 Hay St, Perth 6000, Telephone: 25-2699.
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CONVOY CONTUTOR
LL Teaching Machine
Cassette Recorder

Gassette Recorder

ELECTRONICS TODAY and our associated publication
Hi-Fi  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
$99.50.

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 applications 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

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 +56% 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 sy!lable 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

Sanyo

17/8" per second

+5%, —15%

120 secs (C 60 cassette)

Fast Rewind 120 secs (C-60 cassette)
Wow & Flutter 0.3% rms

Signal/Noise +45 dB

Hum & Noise -30dB

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

Frequency Response

*k Kk k %k Xk %k

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 $129.50.

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,

I Rushcutters Bay,

| NSW 2011.
|
|
|
|
|
|
|

Please supply ........ (state quantity) Convoy
Contutor LL Teaching Machines cassette recorders.
| 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.

e e e e e e e e — —— — — — — —
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ATLAST!

A HI-FI MAGAZINE FOR NON-EXPERTS
IT'S CALLED HI-FI REVIEW and you don’t need a degree in acoustics to < S
understand it! | ! [J - D
HI-F! REVIEW tells you what to buy, how to buy it -- which gear is goud
and which gear is better. Whether it will meet your requirements — and
whether it does what its maker says it does REVIEW

Australia’s monthly hi-fi magazine — for people to read, enjoy, understand ON SALE NOW —

and above all — believe.

ALL NEWSAGENTS

e ay

AMPLIHERS-DISTORTION MAY HELP!

Transient intermodulation may be adventageous in some system combinations. Leading audio
authority Gordon King reports.

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

devices.

e PROGRAMME LEVEL INDICATOR
LED bar display shows peak programme

levels at all times.

eFIVE VOLT 10 AMP SWITCHING
REGULATOR POWER SUPPLY.

Power TTL logic systems from this small lightweight

supply.
e CROSSOVER LOUDSPEAKER o SILENT A/B SWITCH
Three-way loudspeaker specifically designed Eliminate those distracting changeover noises when
for our active cross-over network A/B testing equipment.

n
DECEMBER
The feature articles listed above are included amongst those ISSUE
currently scheduled for our December issue. However,

unforeseeable circumstances, such as highly topical news or — on sale

developments may affect the final issue content. I DDAY mid-November

\_ INTERNATIONAL )
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ALT EC FOR THOSE WHO ARE
SERIOUS ABOUT SOUND

-y =7 ALTEC. AT THE OPERA HOUSE
\ o
- - -~ W For years now on the

international scene the most
/ 4 discriminating sound engineers
. 4 have specified ALTEC quality
- = monitors. Look around the
& “® leading television, radio and
P recording studios — anywhere in
: - . the world — and you’ll find
> o ALTEC monitors.
Sales in the U.S. have reached
new peaks — and in the highly
competitive and selective
European market demand for
ALTEC systems has never been
greater.
In Australia ALTEC enjoys an
ever increasing proportion of the
professional market.
Ask any of the sound engineers
who specify and enthuse over
ALTEC quality monitors. Once
you've heard and enjoyed
ALTEC sound, you’ll never be
satisfied with anything else.

. I_.—-v-.. - -,
--—---.‘

-

ulbuﬂh
’ ‘ 'l.ﬂ m' P

” k NEW DOMESTIC SPEAKERS

I *Altec891A. In just a year, this
pf‘ ”.”.e_’_ e T [ T il oo P B AR

model has become a best seller.
It features a 12 inch woofer and
a nigh-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

"'q-- 'T T

KENT HI-R

412 KENT STREET, SYDNEY Ph. 29-6973

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975 29



MOST colour TV buyers spend up to a
$1000 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 No. Band MHz
0 42-52
1 56-63
2 63-70
3 85-92
4 94-101
5 101-108
5A 137-144
6 174-181
7 181-188
8 188-195
9 195-202
10 208-215
11 215-222

CHANNEL FREQUENCIES
Vision MHz Sound MHz
46.25 51.75
57.25 62.75
64.25 69.75
86.25 91.75
95.25 100.75
102.25 107.75
138.25 143.75
175.25 180.75
182.25 187.75
189.25 194.75
196.25 201.75
209.25 214.75
216.25 221.75
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TV DISTRIBUTION
SYSTEMS

How to optimize your antenna system for colour,

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 minimum 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
channe! 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

f:}
Y
) : 6{
5%4’:‘\ ”
@ Y
>

" ’Q

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

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

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 smail 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 which 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

mv

BALUN
—0.5d8

HEAD

AMP +20dB

CABLE
-1dB

2WAY 3.5dB EACH LINE
3WAY 6.5dB EACH LINE
4 WAY 6.5dB EACH LINE
I 5 WAY 9.8dB EACH LINE

SPLITTER

lCABLE —4dB EACH LINE

OUTLETS AND SET BALUN -1.0dB

GAIN TO EACH SET

2WAY 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 combine
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.

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. D/A

IMPEDANCE: 75 OHMS

50 100 150

FREQUENCY — MHz

200 250

SINGLE CHANNEL LOW BAND FILTERS TYPE F75 B

about 10 mV of signal on channe! 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

34,5

Band 3 175-220 MHz Channels 5a to

1

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)

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.

SPECIFICATIONS
INSERTION LOSS: 0.25dB

@ +5
T S ATTENUATION: 24dB + 2dB
2
o -5 IMPEDANCE: 75 OHMS
% -10
k-
=1
-15 ATTENUATED
E o CHANNEL PART No.
E —25 0 F75.B/0
39 1 F75.8/1
%0 50 70 80 %0 2 F75. B/2
F75.B/3
FREQUENCY —MHz |3 /
4 F75.8/4
Fig. 2. A single low-band channel may be attenuated with a filter such as this. 5 F75. B/S
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 SA F75. B/SA

Standard Components.
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< AT LAST

12" (30cm)
and 15" (38cm)

etone

high performance
speakers for

Hi Fi, P.A. and
Amplified

(D) ) swssonvsreo weess aosramsssymes Musical Instruments

BRANCHES:
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 2608. Phone 953431. Telegrams “Expanse
VICTORIA Miles Street, Mulgrave 3170, Phone 5§604533. Telex 32095.
QUEENSLAND Brisbane: 73-75 Jane Street, West End 4101. Phone 44 1631. Telex 40607. g

STOCKS AND COMPLETE
DETAILS AVAILABLE FROM:

Townsville: 2B The Market, Keane Street, Currajong 4812. Phone 796155. Telex 77008.
SOUTH AUSTRALIA 48 Kingwnliam 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. ADS58

ELECTROCRAFT PTY LTD ARTARNON. 2050
. ®  PHONE 411-2989
Distributors of Belling Lee, Channel Master, Ecraft, Hills, HI.Q, Lab Gear, Kingray,
Matchmaster.
TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES
WHOLESALE, TRADE AND RETAIL SUPPLIED.
ECRAFT
3esosAldBBaéur; ;15/300 iuncased 65¢C C
.5.A.8B. Outside Aerial Balun $4.15 X .
6.58 6ft. Balun Fly Lead $3.97 AtotA Va CABLES . .
P.5.8. Plug and Terminal Balun .......... $2.75 enuation per 1007t MKz Reel Size  Price
2.75.7/S 2-way 75 ohm Transformer Belden 9242) Double screened with 4 dB 500 ft $42.28
Splitter box $8.06 Belden 9248) Duofoil and Braid 3.1d8 500 ft $58.61
3.75.T/S 3-way 75 ohm Transformer TVMI1A Concordia Copper Screened 4.4 dB 100 metre $30.15
SIPIIELEIIDON) « Baioats i st e E Rl vy w5 $9.15 ASA/R10 foil with drain wire 3.3d8 100 metre $28.98
4.75.7/S 4-way 75 ohm Transformer Hartland wH89 Copper Briad 3.3d8 100 metre $36.92
Splitter Box $9.72 Hartland wH87 Copper Braid 6 dB 100 metre $26.56
5.75.T/S S-way 75 ohm Transformer Hartland WH86 Copper Braid 6.5 dB 100 metre $19.25
Splitter box $13.76
2.3T 2-way 300 ohm Sptitter box $4.88
337 3wy 300 onm Shiltter Box 3775 o
3. -way ohm Splitter box $7.75
10" diameter degaussing coil $24.00 F.M. AERIALS KINGRAY AMPLIFIERS
Matchmaster $21.30 D15/500 m/V $48.80
TELEVISION AERIAL FOR COLOUR ﬂ‘."é%% i}%‘é;’ 8285288 m;\\; :%,gg
Hills EFC.1 $24.17; Hills EFC.2 $32.06; Hills 8 3 m 4
EFC.3/24 '$46.65; HIlls EFC.4/03 $58.68; Hills H!-Q Gutter Clip 2 E1. $9.50 D12/1500 m/V $67.10
215. 8 E1. $19.26; Hills 216. 9 E1. $24.10; Hills
Cy. 7 Colinear $25.95; Hills 2010 Airways $42.50. CHANNEL MASTER
3111 Super Colaray $36.50
LAB GEAR AMPLIFIERS. VHF UHF 3110 2.E1 Colaray $22.75 TELOSCOPIC MASTS
Mast Head 22 dB $72.43 638 8 E1 $19.26 201t $19.30
CM 6014/DA 20 dB $60.25 257 Colinear $26.07 30ft $30.81
CM 6034/DA 4 outlets 8 dB each $54.90 361A 17 E1 Crossfire $54.95 40ft $42.06
$IVI| 603tG/(DAH::/HF3.(_)‘gB UHF 28 dB$84.63 gg;: ggggg
eleverta (V to 5
frequency convertor) $67.48 MATCHMASTER
“G” Unit 82/C/1 $14.73
Gutter Clip Aerlal $10.33
HI.Q SINGLE YAGI'S ALL TYPES OF HARDWARE
ch.2 4E1 $20.80 INDOOR AERIALS IN STOCK
Ch4 & SABE] $27.74 Helifan High Gain $7.96 Wall brackets, chimney mts., J Brackets,
Gutter Clip Aerial 1 E1. $8.90 Standard Spiral $3.27 Turnbuckles, Guy Rings, and Guy Wire,
Gutter Clip Aerial 2 E1. $11.00 Hills Rabbit Ear $8.56 AH types of masts, etc.
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TV DISTRIBUTION SYSTEMS

[
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3 )
00 75 S
o9/
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HIGH LOW FILTER

F'Hilo

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

LOW BAND HIGH BAND
ANTENNA ANTENNA
10mV TmV
BALUN BALUN
—0.5dB —0.5d8
—-1dB
1d -1d8
ATTEN
—-20dB
DIPLEXER -1dB
DIST
AMPLIFIER | *8dB
—4d8 .
CABLE Fig. 5. A two antenna system for

OUTLETS AND SET BALUNS —-1dB

GAIN TO EACH SET +0.5d8 = 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 diplexers can be used in reverse
to split low and high band signals thus

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 aH signal levels the same
in this manner allows the distribution
amplifier to work at maximum gain
without overload or cross modulation.

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975

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
20dB 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 recommended 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 wuses 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
passing 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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PHILIPS

SPEAKERS

SEALED

ENCLOSURES
ASSEMBLED AND
POLISHED
7 LITRE $15
AD 0160/T8 $13.00 15 LITRE $21
AD 5060/W8 $13.00 20 LITRE $25
AD5060/5Q8 $26.00 25 LITRE $26
AD 7066/W8 219.00 ig t:’_}:gg 233
AD 8066/W8 20.00
AD 9710/MO1 $36.00 82 LITRE $38 CROSSOVERS
AD 10100/W8 $50.00 ADF3000/8 $11.00
AD 12100/HP8 $54.00 Walnut, teak or colours ADF1600/8 $9.00
AD 1265/W8 $33.00 ADF500/4500/8 $14.00
AD 12100/W8 $52.00 Selectronic/ETI1.400 $12.00

WILDWOOD 9

CORAL
SPEAKER KITS

INCLUDES LOUD SPEAKERS AND CROSSOVERS FOR

TWO BOXES
8 SAT -1 30
10SA1 -1 50

12S5A1 -1 $ 70

CORAL SPEAKERS ASSEMBLED IN FINISHED CABINETS

$40 .. $65.. $80..

System 8 System 10 System 12

WILDWOOD s ETI 400 SPEAKERS $75....

Complete, polished, ready to use

FURNITURE & ELECTRONICS

Showroom & Factory
20 Kolora Rd., West Heidelberg, Vic. 3081.
Write to P.O. Box 79, W/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

mv
BALUN
—0.5d8
CABLE
-1dB
DIST +8dB TO
AMP EACH OUTLET
—4dB
EACH
CABLE

OUTLETS AND SET
BALUN -1dB

GAIN TO EACH SET +2.6dB = 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 | and 111 of
a Labgear band fiiter. The sig-
nal from a second external
antenna, orientated for Wollong-
gong, is amplified by an ET!
701 masthead amplifier before
being fed to the Band 11 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

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

imv
BALUN
~0.5dB
CABLE
Z1d8 1.5/15 15/15 15/15
dB dB dB
AMP —1dB | tee | =198 | vee | =148 TeE on
+25dB OFF Ll OFF TERM.
OUTLETs |-1¢8 S ~1d8
AND
BALUNS & 1a8 148 148
SET 1 SET 2 SET 3

GAIN TO FIRST SET +6.5dB  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

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.

=N

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975

37



9069 Four Way Hybrid Splitter Four way 75 oh:

TV. Accessorles
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a LOW COST CONNECTORS
Handy Insulated Coaxial Connectors
| 4 Moulded in tough black plastic for TV radio
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The Kingray MH20 mastheau
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
b STANDARD T
COMPONENTS
Pty. Ltd.

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

Phones: 660-6066 o 660-6389

ASTRONOMY

AN EXCITING AND
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
Mid City Arcade,
200 Bourke St.,
Melbourne. Ph, 663-2761

11 Clarke St.,
Crows Nest,
Sydney. Ph, 43-4360

660-6445
\ * -

electronics
its 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:

- 3

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!

Heathklt ~———
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.

1G-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 mW in 600 ohm). Qutput variation:

+1 dB 10 Hz to 100 Hz. Output indications: Two voltage and one
dB scale on meter. Qutput 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 QUTPUT: Qutput voltage (peak-to-peak)

.1, 1,10 Vinto 2000 ohm load or higher. OQutput impedance:

1 Vand 1 Vranges: 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 1T-121 In-Circuit
FET/Transistor Tester

Single circuit board design makes the 1T-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 Ibs.,

1T-121 SPECIFICATIONS — DC Beta: 1 to 5000 in ranges ot 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 ptohms. Leakage measurements: Five ranges, O to
100 £A, 0to 1 mA, 0 to 10 mA, 0 to 100 mA, 0 to 1 A. Out-of-
circuit accuracy: 36% for DC beta and |eakage. In-gircuit accuracy:
Indicates good or bad transistor, FET, diode, SCR or triac. Diode
test: Tests for forward conduction and blocking. Unijunction
transistor test: Measures Vebas, Rbb, and emitter current (out-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

() WARBURTON FRANKI

Check

operating parameters
of any discrete
semiconductor

with your scope

and the 1T-1121 Curve Tracer

Anyone who works with solid-state circuits will appreciate the
Heathkit 1T-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, F8Ts, etc.
can be inspected or tested for specific applications. Extra leads are
included for tests of large devices or for in-circuit tests.

Kit 1T-1121, 11 Ibs.

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 S0 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, .6, and 1 volt/
step, +3%, t6mA 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% H x 11%" W x 10”* D.

Test transistors
in- or out-of-circuit
with the Heathkit I T-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 UA.
It will also match and identify NPN or PNP transistors. The 1.5 Vv
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 Ibs.

IT-18 SPECIFICATIONS — D.C. Beta: x1 range — 2 to 100, x10
range — 20 to 1000. Out-of-circuit accuracy: 36%. In-circuit
accuracy: Indicates good or bad. Iceo (out-of-circuit only)

0-5000 UA. Icbo (out-ofcircuit only} 0-5000 (A diodes; forward
or reverse current — 0.5000 A, Power: One standard "D’ cell {not
supplied]. Dimensions: 4%" H x 8% Wx 7-1/8" D

ADELAIDE 356-7333 e BRISBANE 52-7255 ¢ HOBART 23-1841
MELBOURNE 69-0151 e PERTH 65-7000 ¢ SYDNEY 648-1711
e WELLINGTON N.Z. 698272




SWIMMING POOL

Young Emma is not in danger, she's a good
swimmer and vol ed to d rate 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 poople watching. The
familiar sunny suburban back-yard didn’t
ssem such a safe place anymore.

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. Bui 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
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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

sitbmitted by Mr. G. Goodwin. This
system has been further developed and
extrnsively tested since the contest
and is presented here in a form
suitatlle 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 pitlar.
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 an 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

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975



SMALL BAR
MAGNETS (2}

e~ END CAP

6.4 mm DIA BRASS TUBE 250 mm LONG

PLASTIC OR CORK FLOAT
70 mm DIA 20 mm HIGH

/9 mm CENTRE HOLE

WATER LINE

S

L p
T T X
COLLET FIXING SCREW i
(FLOATS MUST BE SUPPORT ROD:!
ADJUSTABLE TO SET
SENSITIVITY)
NOTE
DIMENSIONS GIVEN
ARE OF THE PROTOTYPE
AND MAY BE VARIED TO
SUIT.
OUTPUT CABLE
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Fig. 1. This drawing shows the basic
details, the dimensions are not cri-
tical 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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THE INNOVATORS. BY BOSE.

The only Direct/Reflecting 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 tlat power
radiation to assure correct frequency balance and
accurate reproduction of instrumental timbre in an
actual listening environment.

'The internationally acclaimed 901®systcm 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 uncoaventional 501 incorporating an excep-
tionally lincar 10”” woofer and two rearward facing
tweeters te furnish many of the performance advan-
tages of the 901 system, but at substantially lower
cost.

The new Model 301 offering a unique combina-
tion of features: Asymmetrical Design, a Direct
Encrgy 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 idcally meet your requirements.

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

_BBOSE

Australian Distributors W.C. Wedderspoon 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:

Sydney Nelbourne Brisbane Canberra Geelong Adelaide

Jack Stein Audio [Ce¢nman Audio Stereo Supplies Duratone. Belmont Stereo Blackwood Sound Centre
Kent Hi-Fi Instrol Hi-Fi Douglas Hi-Fi Decibel Pty Ltd.

Instrol Hi-Fi Tom's Hi-Fi Newcastle

Autel Systems Mcrdialloc Electrical oo Chapman & Assoc i Perth

Apollo Hi-Fi Allans Music - Darwin Alberts T.V. & Hi-Fi Launceston

Hi-Fi House Paritiles. Pfitzners Music House. Leslie Leonard. United Electronics

Mag Sound Wollongong

Systems Hi-Fi Hi-Fi House
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SWIMMING
POOL ALARM

RELAY
coit
ALARM
N/O
B RELAY
DIDDE A‘ \ CONTACT 10
REED TEST N/O
SWITCH SWITCH RELAY
CONTACT
| A \
A}
NDTE RESET

DIODE AND REED
SWITCH ARE IN THE
FLOAT ASSEMBLY

PUSH BUTTON

ov

Figures 2 and 3 show how the unit is wired.
The relay connections shown are for a con-

BATTERY

ventional double pole unit. If the test facility BATTERY
is not required just leave out the diode and FOR ALARM
the test switch — simply connect the leads VOLTAGE TO SUIT

from the float assembly directly across
the appropriate normally-open relay contacts.
TEST -
SWITCH ih.r TO ALARM
A = s
L MINATURE
RELAY
TO FLOAT
B

| &

RESET +
PUSHBUTTON

NOTE
SWITCHES AND RELAY
ARE SHOWN FROM
CONTACT SIDE

12v BATTERY
FOR RELAY

a1
MJE2955

| SW1/2
|

FLOAT =

ASSEMBLY

R2
270

Fig. 4. Alternative solid-
state circuit for alarm

EMA01

unit.

REED SWITCH AND MAGNETS To:

Plessey Ducon Ltd.

Professional Components Division
Christina Ave.

Viflawood NSW

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.

type ORD 234B from Plessey Ducon. Suit-

able magnets are type FM 454 also from

Plessey. Two magnets are required for each

assambly. cost of same
Plessey have kindly agreed to supply our

readers with a set of one reed switch and two Name:

magnets for $1.50 per set including packing

ORD 234B and two magnets type
FM 454, | enclose cheque/postal

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.

A suitable reed switch for this project is the Please forward one reed switch type

order to the value of $1.50 to cover

and postage. Address: . . ... .............

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 fioat 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. |t 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 fioating
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). o

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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SLEGUEWLIE HOBBY KITS

To-days Technology for Your Enjoyment

- —

"‘ 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) $1850
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, Washersetc  $ 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.)

(ETI 440 SIMPLE 25 WATT AMPLIFIER

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 Walhut Veneered Cabinet that
guarantees you a professional finished product anyone
would be proud to own.

With our full Technical support and Warranty Service
{see 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.
M R 2 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
c D1 complete in every detail including all com-
ponents and hardware; screened, etched
3 P and drilled PC Board, machined and fin-
~ PN ished metal work, pre-wound and tested
”‘*‘ y{) 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.

: $28.50

R (Assembled and tested $36.00) l

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.
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APPLIED
TECHNOLOGY
PTY. LTD.

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

Open Saturday morning
PR SURPIY sov o b avanbe sdOsLandn penbnebdnt huod PV I
Delivered FREE anywhere in Australia
Enclosed is my Cheque/Postal Note/Money Order for $§

made out to APPLIED TECHNOLOGY PTY. LTD.
(PLEASE PRINT CLEARLY)

NAME

ADDRESS
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® FAST SERVICE — ALL ITEMS DESPATCHED AT TOP SPEED m
@ ALL NEW ITEMS — UNUSED AND CARRY MANUFACTURER'S GUARANTEE F
@ SATISFACTION OR MONEY BACK (IF GOODS RETURNED WITHIN 7 DAYS)
® PRICES INCLUDE SALES TAX, CUSTOMS DUTY, POSTAGE & PACKING m
® 10% DISCOUNT ON ORDERS OVER $25.00 n
® DATA SHEETS AVAILABLE — 20c EXTRA
@®FIRST QUALITY BRANDED COMPONENTS FROM THE WORLD'S LEADING SEMICONDUCTOR q
HOUSES ”
 SPECIALS OF THE MONTH 19
5565 TIMER (MIN!1 DIP) 3 for $2.50 ETI 533/READOUT/DVM/FREQUENCY METER n
1N914 DIODES 20 for $1.50 COMPLETE PACK OF SEMI-CONDUCTORS AND
1N4004 DIODES 10 for $1.00 PCB FOR EACH OF THE ETI 533/117/118
IC SOCKETS — 8, 14 or 16 PIN Any 5 for $2.00 SERIES. n
DIGITAL EXPERIMENTER PACK TTL  $5.00 1 — K533, for Readout Module .............. $21.00
CMOS EXPERIMENTERS PACK $7'.50 1 - K117, for DVM ..o $ 8.50 °
k MEMORY KIT (2102 RAM) $8.95 1 — K118, for Frequency Meter .............. $11.25 =
$ ¢ || 4000 series cMOS °
LM301A op Amp mDIP .70 $ ¢ $ ¢
LM309K 5V regulator T03 250 || 4001 oo 0.35 4023 ...ocovvore 0.45 z
LM340 (7800 Equivalent) 4002 ... 0.35 4024 ......cooeee... 2.75
{Specify voltage required 5, 6, 8, 12, 15, 18, 24)
15, 18 2g5 || 4008 i 2.90 4025 ........coo........ 0.45 m
LM380 2W Audio Amp DIP 1.75 z
LM382 Low Noise Dual pre
amp DIP 2.00 q
NES540L Power Drive Amplifier T018 2.95
NES55 Timer mDIP 95 m
NES556 Dual 555 Timer DIP 1.80
NES565 Phase Locked Loop DIP 2.50
NES566 Function Generator mDIP 2.75 u
NE567 Tone Decoder mDIP 3.50
LM723C Voltage Regulator DIP 1.00 <
LM741C Op Amp mDIP .65
LLMngO Quad Amplifier DIP 1.10
) .
r ™\ | 74 Series TTL $ c $c °
7400 35 7460 35
OPTO s c || 7 = B = 1 UY
5023 or equivalent red LED .30 7403 -39 IATS 20
7404 35 7474 90
NSN71 (DL707 equivalent) WL = L] o q
C Anode 7 segment LED display 2,40 7409 35 7480 1.70
NSN74 (DL704 equivalent) 2.40 4 e T 149
NSN61 (DL747 equivalent) W = s 1
C Anode 7 segment LED display 3.50 7437 60 7491 1.20
\NCT200 Photo transistor opto coupler 1.50 bl R T3 n
| i 1.00 74123 35
7447 150 74154 260
7481 B Jales 340
ETC R B
J
$ ¢ Send Cheque/Postal Order to
1N4148 (1N914) Signal Diodes 10 for .80 -
2N3055 NPN Power Transistors TO3 (Metal) 1.20
C122D 8A SCR 2.25 ELECTRONIC
IC Sockets 8 pin mDIP 45 MAILBOX *
14 pin DlP .85 P. 0. BOX 355,
16 pin DIP ) HORNSBY N.S.W. 2077

*MAIL ORDER DIVISION OF APPLIED TECHNOLOGY P/L. PHONE 476 3759
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HI-FI LOUDSPEAKERS FROM ENGLAND

10" The model B101/10LR Is a 10'* loudspeaker with a 2' voice

coll 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 1Y% and 2 cu.ft.

Efficlency Is higher than might be expected from a
sealed cabinet and power handling is 20-25 watts

r.m.,s. $34.50

12" The model B122/10LR is a 12" bass speaker featuring a rubber
suspension which allows a fundamental resonance of 17Hz in free air.
This low-resonance, comblned 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 3

20-25watts r,m,s, per channel at 8ohms, 9_50

12" The model B122/12LR, like the B122/10LR described above, Is
also sultable for sealed cabinets but because of its more powerful
magnet structure a volume of about 3 cu.ft. is required

to ensure the speaker glves its optimum performance. $49_50

15" The Fane model B152/12LR s a 15" bass driver with a
fundamental resonance of 15Hz in free-air. Once again a sealed
cablinet provides ideal loading for this unit and the volume can be
varied from 3 to 5 cu.ft. The performance in 5 cu.ft, is particularly
outstanding as the resonance is kept In the region of 30Hz. This
results in firm, non-resonant bass without any of the
‘‘boxiness’’ often associated with conventional speakers. $59
Efficlency is reasonably high and power-handling Is up to

1” The Fane 1 Dome Tweeter

DDl is a newly developed

30watts r.m,s. at 8Bohms,

5° The Fane 505 x 5%
soft-dome tweeter with a useful
frequency response from

mid-range {oudspeaker employs
a speclal cone material which is
4 000H 2z to
00H z,
+$23.50

doped to remove any

irregularities in response. Useful

frequency range s 400-4.000Hz 2 0 0
Efficlen cy
medium to high,

and sound quality $24.50

FREEMAN FT-3A
STEREO TUNER

 ———
w

The Freeman FM Stereo tuner features 2 IC'S, 1 FET, 2
transistors and 4 diodes. Stereo reception is automatic and
indicated by light emitting diode visible on the front panel. The
FT-3A measures 165mm (w) x 140mm (D) x 60mm (H).
Specifications are as follows:

Frequency range 88-108MHz, Sensitivity S5uV, Output over 150
mV, Stereo separation 30 dB, The FT-3A FM TUNER.

ouTsTANDING vaLUE $49.50

Is very neutral.
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 DIAMETER: 2*, FLUX

DENSITY: 20,000 Guass, IMPEDANCE: 8 ohms. $79.00

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

coilL DIAMETER: | LUX DENSIT
" $99.00

5 IF
15,000 Guass, IMPEDANCE: 8 ohms.

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

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

IMPEDANCE: 8 ohms,
12'° POP 50. A general purpose 50 watt r.m.s. loudspeaker of high

efficiency, but economically priced. VOICE COIL DIAMETER: 2*,

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

IMPEDANCE: 8 ohms.

18 POP 100 An outstanding 18°° bass loudspeaker for musical
instruments, the POP 100 handles 100 watts r.m.s. at bhigh
efficiency. Resonant frequency Is 55 Hz.
DIAMETER: 3", FLUX DENSITY 14,000 Guass,
IMPEDANCE: 8 ohms.

VOICE COIL

$79.00

NEW CHALLENGE
TURNTABLE
SEMI-AUTOMATIC
BELT-DRIVE

$ 129

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

wow & flutter: less than 0.1% WRMS

rumble: — 50 dB weighted.

S-shaped tone arm with removable lightweight headshell
fitted with magnetic cartridge and diamond stylus, 0.7mil
conical. (Standard %" mounting).

Anti-skate mechanism and lateral balance weight are
incorporated in the tone arm

Tone Arm return is automatic at the end of the record
and may be operated at any stage of the record by using
the reject lever located at the front right hand corner of
the CSP-1. This return mechanism is simple and effective
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 activate 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 workmanship and
including free parts and labour.

N

SPEAKER GRILLE CLOTH

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

9 PIRIE ST.
ADELAIDE

STH. AUST. 5000

pHONE: 223 3599



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 TDNE BURST GATE

chamber testing and in the

determination of peak distortion in CYCLES ON CYCLES OFF
loudspeakers. With loudspeakers, tone

. 4 8 4 8
burst testing has the further advantage 1% 1%

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 -
. BURST
advantage indeed.
Some time ago our audio rone
consultants, Louis Challis and -
Associates, asked us to build them a MODE
tone-burst generator and the resulting i i124

instrument has been used by them ever
since with 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

e PROJECT 124

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

A valuable tool for testing loudspeakers.

independant of the burst frequency. MEASURED PERFORMANCE
To give the required control range, six
switched ranges as we!l as a variable TONE BURST GENERATOR.

control are provided for both the on
and off periods. Other features of the
original unit are the ability -0 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 %"30.“'0" t1kH <0.02%
of the output can be set and a switch input a z ’
is provided to select burst, pure tone

On Time Cycles. 248o0r 16
Off Time Cycles 248o0r 16

Frequency Response
3 Hz — 300 kHz +0 -3dB

. Input Level
or off as required. Maximum 3V RMS
When it came to redesigning the unit Nominal range 100mVtolV
as a project we decided that many of
the features offered by the original Input Impedance 47 k
design were unnecessary for the user
concerned only with testing speakers. Output Noise Voltage
Hence the unit has been redesigned in a with no input <25 uV
greatly simplified form.
Instead of using monostables to Power Supply Current 4 mA

generate variable on/off times we now
divide the input with a counter to
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[Tl . -
2L 'ca/3 REVERSE
4016 Ica/4  OUTPUT
+6V 2016
2 R6
6 16 R4
5 8 220p 12 O
1C2/1 —<O0 SW1 1Ic3N 1" 1 TRIGGER
4520 uo‘/‘_”_‘ 4001 1C33NS OUTPUT
c1 ON 13 2/4001
OFF
SW3/2 R7
-6V 1200  OUTPUT
P—?TONE
5 Cb
8 10 1C3/4 0'047“‘I
4001 =
6
9
RS
47k
PART T-ETI124
.y ARTS LIST — ETI 12

R1 Resistor 47 b VaW
R2 22, a7

YaW
sSw4 R3 34 z:w
LI__O | +6V POWER RAILS OF IC2, IC3, AND I1C4 NOT SHOWN :/,:w
| PIN 16 OF IC2 IS +6V AT
T ! C6 ;:N 28: :C% IS —6V s g; Capacitor ; OF z;__sv electro
+ 2 i pF ceramic
6v ! ! 0.047u,F N1 C3AND4 | 6v C3 3 220 pF ceramic
2 t PIN 7 OF IC3 AND 4 IS —6V ca " 33 pF ceramic
T 1 PIN 7 AND 15 OF IC2 ARE RESET PINS AND —6V 8_8:;, . po:yes:er
d polyester
*1 ! | 0.047 UF polyester
T | — IC1 Integrated Circuit ‘Ltg/'zgo(%:‘:nom
1G2 b} "
o | TC7 ¢ 3808 (Eves)
T \ 0.047 LM301A
— SW1 Switch 1 pole 4 position rotary
—° . O -6v Fig. 4. How to add SW2 Switch 1 pole 4 position rotary
a potentiometer to Sﬁ ';‘(':': 9 S\(I;Ve:'insv»:/gfcfh DPDT Toggie with
the generator for SW4 Switch DPDT Toggle
burst-on-tone 47k PC Board ETI 124
operation. That is LIN 8 AA size batteries .
the generator gives Z)CF’ :’(l:lzs 23 %l:;\t/ollgyc:s.:ttery holders and clips
a continuous tone REMOVE Escutcheon
level with tone bursts LINK TO OV 3 single RCA sockets
of higher ampli- TO OV. 2 knobs

Fig. 1. Circuit diagram.

tude at intervals.

HOLVIIN3IO 1SdNd 3NOL
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1S

4016
4066

4520

DUAL 4 BIT

BINARY UP COUNTER
TOGGLE ON POSITIVE
€DGE OF CLOCK

IF ENABLE IS HIGH
AND RESET IS LOW

4001

NOR GATE

QUAD ANALOGLE
SWITCH. ON IF
CONTROL IS HIGH
ON RESISTANCE
4016 TYP 28012
4066 TYP 8012

OUAD 2 INPUT

[ weuts | outeur |

| A B | |
—_
o o | 1 |
0 1] 0

10| ‘
NER ‘

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

4 x 1.5V
BATTERY

4 x 1.5V
BATTERY

Fig. 2. Component overlay
and interconnection diagram.
Note that there are six links on
the board, including two under
1C4, which should be installed
first.

SW3

HOW IT WORKS — ETI 124

The input signal is squared by
comparator 1C1 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 compatator. The
output of the comparator is
connected to both clock lines of 1C2.
If the enable line is high these
counters (1C2) will toggle at the
input frequency.

1C3/3 and IC3/4 form an RS flip
flop where the output must be in
either a high or a low state, that is
the flip flop has only two stable
states. If the output of 1C3/3 is high
IC2/1 is allowed to clock and, after
the number of input pulses selected
by SWI 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 1C3/2. After the
number of cycles, as selected by
SW2, have been counted the flip flop
is again toggled. 1C3/1 and 1C3/2 are
used to square up the pulses
generated by C2 and C3 respectively.

The input signal is also coupled to
the output buffer, ICS, by the
analogue switch [C4/1. When this
switch is closed (control signal high)
the output of the buffer will be the
same as the input. When switch 1C4/1
is open 1C4/2 will be closed and the
output will be held at zero. Since
these switches are controlled by the
flip tflop 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/i1 of 1C4
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
burst is obtained.



obtain times that remain in the same
T NE BUR T ENERATOR ratio regardless of input frequency. We

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 . q
amplitude of the first half cycle and that ringing has added another cycle at the end of than this, a buffer such as is on the
normal output should be used.

the burst. The room reflection can be seen on the trace after the burst.

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

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 stiil
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

o]

ETI 124 @ o

OFF

ON
POWER

O

INPUT

TONE BURST GATE
CYCLES ON CYCLES OFF O
4 8 4 8
2 16 2 16 TRIGGER
OUTPUT
BURST
TONE O OFF O
MODE OUTPUT
eti 124

Fig.7. 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.

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
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appreciate
generate.
By varying the off period we can also

the noise that you will

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. [ J
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626 AM-FM
STEREOD
PHILIPS seeakercits RECEIVER
621 STEREO
Components for 15 AMP
s models in stock and on ’
i Fi ot intensi earch into the most advanced
dlsplqy. Hear t,he 7B KIT elgl:tr)c;z?tr:stechn:quess:aes ::ssulat"ed in the Armstr;ngas;: —a
! (requ"'ed 2 cubic feet box) Stereo Amplifier whose performance facilities and styling leave
. nothing that we can think of to be desired.
- The 621 dellvers up to 100 watts of continuous sine wave
Suits Amps 15 — 40 Watts delivers up to 10 ts of c
power with negligible distortion and wide frequency range.
Rms. SPECIFICATIONS: Contlnuousasine 4 ohnrls 50 watts/channel.
C « 5 POWER OUTPUT: Continuous sine wave power into 8 ochms,
omprises: both channels driven 40 watts/channel. POWER BAND
i Plans, Screws, Circuit WIDTH: 15Hz 45 kHz. FREQUENCY RESPONSE; 2Q Hz 20
b te. with each Kit. kHz T 1 dB. Disc input R1AA: 20 Hz — 20 kHz T 1 dB.
etc. HARMONIC DISTORTION: AIll power levels up to full rated
D output 1 kHz less than 0.08%. INTERMODULATION: 40 Hz
pbonEdR e G 8502 HOCANS ROISE: Giidinee, s purt bt han
3 5 o. : Unwe ed, th
2 x Sealed Mid Range (5") 565 _UB. CROSSTALK at 1 kE'Ioz S %5 4. DAMPING
o - 1y into 8 ohms better than 50.
£ 2 x Bass DI’I\_’G_I’S (12 ) So when you compare the 621 with amplifiers costing twice as
2 x GHE/PhIleS Badges much don't be surprised at the resuit. We designed it that way.
2 x Sets C/O Comps We invite you for a demonstration of the famous ITT
S . SCHAUB-LORENCZ speakers.
$,2? 3 x Yards Tontine Catalo i .
gue avail. on request
40 x Feet Cable 4X Plugs ERA Made in France
and sockets The Most Advanced
Turntable — ]
SPEAKER CABINETS TO SUIT ALL KITS
s .~ :
From 1 cubic ft, to 3 cubic ft. Rawboard : éhfafgﬁcfzrt:17‘1’]33’»"‘:'3?:5"91:;" t”hj m::“ et CT""dges'
H m inci i nates i ns. Th t i
Complete enclosures fOI’ 7B $59 Pa"' Fm|5h8d fa)::tp:'hemﬁltee:s:c‘t,l‘cl)g gf Thleacougter-rt;gla%c:d s:ri?\gv%la‘ée':
H H They form two Xs which do not touch each other.
Cabinets 7B $96 Pair.
* Double 48 pole synchronous mctor.
* Total wow and tiutter 33 rpm: <.0,04%
* Rumble: 33 rpm €«— 73 dB (DIN)
PHILIP
* The oversized ERA motor could drive a 30 pounds weight.
14 WATT/CHAN * The resonant frequency' of the suspended mass is 2 cycies.
TUNER AMP SOLE AGENTS IN AUSTRALIA
iy RECOROED MUSIC SALON TRUE FIDELITY
Ali facilities 11 COLLINS STREET, C. PINCZEWSKI
AM/FM MELBOURNE, 3000 TEL. 636257

$199.00

N\ TANNOY +

Made in England

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.SW., from
29th November to 5th December, 1975.

Two way dual concentric
monitor speekers =
12" and 15" .

Integrated
Full-range
System

HEAR THE ULTIMATE
IN HI FI SPEAKERS

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.

Our interest in your equipment |[SERVICE FACILITIES FOR
does not cease when you take |ALL HI-FI GEAR.

delivery of it.

It's hour amfbit'!‘??' that every

urchaser o -

?,om George Hawmg?’:{lspr;l::'tl Our qualified technicians have
continue to be more than |the skill and the equipment to
satisfied. service and repair all makes.

We stock: Hitachi, Technics, J.V.C., Shure, Memorex,
Sherwood, Nikko, Voxon, Pioneer, Sonab, S.A.E.,
Maxell, Stanton.

WE HAVE A GOOD RANGE OF GEAR IN STOCK
ET! 400 CROSSOVERS IN STOCK $12.98

For brochure detailing the course,
please write to or phone:
Department of Continuing Education,
UNIVERSITY OF NEW ENGLAND,
Armidale, N.S.W. 2351.
(Phone 72 2911 ext. 2123)

966-968 High St, Armadale 3143
P.0. Box 122, Armadale 3143
Phone: 509-0374, 509-9725

10251
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PROTECT YOUR
MPAGAZINES

HOLDS 12
GOPIES OF

ATy ONLY $4.50

INCLUDING SALES

TODAY
INTERNATIONAL RIS ERNIT e

Fill in coupon and send with your cheque to:

SUBSCRIPTION DEPARTMENT

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

Please send me, ET! Binders. cheque for $. is enclosed

ADDRESS

Post Code
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NIKKO

STEREO
AMPLIFIERS

. » » ) eeeeee

7?7 . b Y -

NIKKO TRM210 AMPLIFIER

Anyone who appreciates really good sound
can no longer be satisfied with bargain.
priced, ali-in-one “'stereos’”’ which sacrifice
quality for gadgetry. This is why NIKKO
engineers created the TRM-210 an
inexpensive, integrated stereo amplifier
which despite its low price still delivers the
kind of low-distortion, high fidelity
performance your ears deserve.

s s ) eeecse

» o000

NIKKO TRM230 AMPLIFIER

Like all fine NIKKO audio instruments, the
TRM-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 tallor the tonal response and other
aspects of your favorite music, emphasizing
the clarity of each voice and instrument
while suppressing unwanted noise and
distortion.

9 » D D 2rrn )

NN LS T

NIKKO TRM500 AMPLIFIER

The NIKKO TRM-500 is a complete
medium power solid state integrated stereo
amplifier. Beautifully housed in a wooden
walnut-finished cabinet, the TRM-500
contains all the functional features to
satistfy the up-to-date demands for a stereo
amplifier, delivering superb high fidelity
sound with exceptional tone quality.
onennazz, 22 watts RMS power at 8 ohms,
the TRM-500’s frequency rest)onse ranges
10 Hz to 50,000 Hz *+1 dB with distortion
less than 0.8 % at rated output. its pre-
ampllifier and main amplifier are separable
for muiti-channel amplifier systems. A
4-channel decoder is attachable to this
instrument. Tape-to-tape duplication is
enjoyable. Two sets of speaker systems and
twoO 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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HERES PR OIS

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

EXIA TuRnTABLE EXINE

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.

belt

OUR
PRICE
$135,

L

T

No.2 in the AKAI range Semi automatic
slimline

drive

aluminium surface. Wow and flutter
0.05%. Signal to noise ratio 52 dB. At

URNTABLEm
AP003

design-brushed

LIST PRICE $176. That's $59.00 below price. LIST PRICE
$189. recommended list. LIST PRICE $162.
<y $235.

OUR
PRICE

CASSETTE DECK
GXC-36D

i
i

$176.

SPEAKERS )
swa2

This magnificent design produces a bass
sound equivalent to a big system 6.5inch
woofer and 2 inch tweeter.
believe the sound or our discounted

You won't

OUR
PRICE
S122

ASSETTE DECK

ch}

$215

Beautifully styled with brush aluminium face and
the usual AKAL high quality.

\,

Superb AM and FM stereo reception with all
the class of the big AKAI tuner amps. $60.00
off

Usual beautiful AKAI quality with the AKAl GX The masterpiece, Dolby-auto distortion reduction 750
head. Wow and flutter 0.12% wrms. Signal to noise LIST PRICE 0.L.S. function, unique reverse system with mode
ratio better than 48 $289. selector. If you're looking for the best — this is it LIST PRICE
dB. Pause control — $108 off the $498
O.L.S. and chrome OUR ;'I:tcommended
low noise functions g
with a price $70 PRICE OUR
below recommend- $219. PRICE
i ed list. 3390
AKAI'S lowest priced AMP. Rated at 15 watts The latest tuner AMP 10 watts RMS per
AMS & side. 8 to 100,000 Hz £ 0 dB — 3 dB. LISTPRICE | channel — frequency response 20-6 LISEZIZF;ICE

r

rco RAL SPEAKER KITS w PHILLIPS 8" 2 WAY SPEAKER SYSTEM
X; Why pay $200 to COMPLETE WITH CABINETS AD8KA40
' 12" 4 WAY $300 for a 4 or 3 way - All you need is a
. PAIR pair of top class screwdriver to assemble
Y 12SA1 speakers? Here's what i,',‘:a’ker'i‘"' 20t th;s
& . 107 3WAY ¢ to do — buy the kit cabinets supphed — 40
(pair) complete with watts RMS a side, 8"
PAIR all bits and make or g’g‘;‘fgr R e:chphl,{! -
10SA1 buy your own (RN <ound? Everyone knows
cabinets. They really $109 Pair how good Philips
sound good! akers are!
BLANK TAPE ... BLANK TAPE . .. BLANK TAPE . .. BLANK TAPE . . . BLANK TAPE . . .
CASSETTES
HITACHI ; 412 24 MEMOREX MRX2 TDK CONCORDE
1 12 24
SN 1SREATIER i Lo oh M0 casin 130130 1o c60 120 1io1oo HITACHI REEL TO REEL
C120 LN 2:95 2.80 2.65 C60 3'30 2.15 2.00 C60LN 195 1.85 1.75 €90 1.60 1.50 1.40 1 5 10
CDC 60  2.35 2.14 1.93 C90 320 3.00 2.80 G90 LN 2.802.60 240 onpy AL7 7" x 1800’ 7.50 7.00 6.50
CDC 90 3.10 2.90 2.60 C180 LN 5.45 5.30 5.05 EL7 7'’ x 1200° 6.50 6.00 5.50
cDC 120 3.95 3.80 3.65 C90SD 3.65 3.45 3.25 C90 LN 2.55 2.25 2.05 ED7 7" x 2400' 8.50 8.00 7.50

EDGE ELEGTRIX .

31 BURWOOD ROAD
BURWOOD N.S.W. 2134
TELEPHONE: 747-2931
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CMOS TESTER

An inexpensive unit for the hobbyist.

SIMPLE

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 |C by the tester
and conversely, damage to the tester
by the IC. Firstly each pin of the test
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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 recommend 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

4

PIN1

PIN16 PIN15 PIN14 PIN13 PIN12 PIN11 PIN10 PIN9
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R1 R2 R3 R4 RS
10M < 10M < 10M < 10M < 10M

Lk1 Lk2 ¢Lk3 @Lk4a &LkS

Lk16 #Lk15 @1 k14 §Lk13 $Lk12 $Lk1

R16 < R15 < R14 < R13 < R12
1M < 10M < 10M < 10M < 10M

R6
10M

Lk6

PIN2 PIN3 PIN4 PIN5 PIN6 PIN7 PIN8

R11
10M

R7 R8
10M < 10M
Lk7 oLk8

<

Lk10 ¢Lk9

R10 < R9
10M < 10M

0SC ouUT

c1
0.33uF e

NOTES
N 1C1 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

PIN8onIC2IS OV

PINS 16 AND 1ON IC21IS +9V

—
IBATTL RY

GROUND

LED

POINTS A-Q GO TO ALIGATOR CLIPS
POINT QIS +9V FOR IC UNDERTEST

POINT P IS OV FOR IC UNDERTEST

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 LED 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 1C2
against static charges and from the
condition where a detector has no

input. Resistors R31 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 1C
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 1C 1/3 from any
voltage excursions past the supply
rails. 1C 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.
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o c3
0.1uF
—{ "
+9V
R37

1k R

—o SW4

¢—o SW6

[ sw?
JM
}0 sw2-7

= SHOWN IN
OVOP 5 bOSITION

Fig. 1. Circuit diagram of the CMOS tester.

PARTS LIST — ETI 123

R37 Resistor 1k Ya Watt 5%
R31-36 ” 1.2k v
R25-30 " 10k w) -
R17 " 1.5M Py
R1-16 " 10M o R
R19-24 4 10M toon
R18 o 12M L
C3 Capacitor 0.1UF polyester

Cl1 ” 0.33UF r

Cc2 " 10 16 electrolytic

IC1 Integrated Circuit 4011 (CMOS)

1C2 o " 4009 (CMOS)

LED 1-6 Light Emitting Diode
RL 4484 or similar

SW1-7 Miniature slider switch 2 pole
2 position.

IC Socket 16 pin DIL (preferably
with IC removing slide)

Case 160 x 90 x 50 mm plastic box
with aluminium front panel UBI

Alligator clips (15)

Battery 9 voits (6 size AA cells)




o 0
ILHG l lLk14 l lLk12 l 'Lk10 I
Lk15 Lk13 Lk11 Lk 9

16.SOCKET 3 =l
.
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Fig. 2. Component overlay for the test-socket board ETI-123b,
non-copper side.

o
- <

EDG.

| R36 |

| R35 |

s()
| R34 ]
anO
R33

Lso3' -~
) |

Fig. 4. Component overlay for board ETI-123a. Note that C1 may need to be mounted on
reverse side, and that the L EDs should be mounted as detailed in the text.

ATTERY
1o Bve ¢ TO BATTERY
+Ve
SW7 SW6 SW5 Swa SW3 SwW2 SWi
i e Y e
| - +~— , —t
UM R LQ K T J H G P S

Fig. 5. Switch interconnection diagram. Note that C3 is mounted across one of the switches.
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R11

R6

R13

{F} {7}

%} 7%}~
o FLTN

~{ Rl }= = R16 =

o

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

board, all components with the
exception of the LEDs and capacitor
C1. As C1 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. K L 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
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HAM RADIO SUPPLIES

MAIL ORDER SPECIALISTS

323 Elizabeth Street, Melbourne (2 doors from Little Lonsdale Street) 674286 67-7329

new Richmond branch now at 390 Bridge Rd., Richmond Phone 42-&136

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

o WITH CALL SYSTEM

e EXTERNAL AERIAL
CONNECTION

SPECIFICATIONS, NC-310

Transistors: 13

Channel Number: 3, 27.24 OMHz
Citz. Band
Transmltter Frequency Tolerance:
10.005%

RF Input Power: 1 Watt

Tone Call Frequency: 2000 Hz
Receiver type: Superheterodyne
Receiver Sensitivity: 0.7V at 10 dB

S/N

Selectivity: 45 dB at *10 kHz

IF Frequency: 455 kH2

Audio Output: 500 mwW to External
Speaker Jack

Power Supply: 8 UM-3 (penlite
battery)

Current Drain: Transmitter:
120-220mA

Recelver: 20-130mA.

$49.00 each or $95 a pair.

Post & pack $1.50 per unit.

NEW REDUCED PRICE
THIS MONTH ONLY

P SN

Compact, handy
versatile, the C1000M is
the ideal low cost pocket
meter Mirror Scale
Specifications:
Ohm/Volec DC;
Ohm/Volt AC; DC volts

10; 50; 250; 1,000; AC
volts 10; 50; 250;
1,000; DC amps — 1 mA;
qu mA; Ohms 150

‘.., Centre scale 3

$6 95 Kl Decibel 10 dB to
; 34255 2 e
3727 % 2-3/8" x 1-1/8"
POSt Free. 90 x 60 x 30 mm.

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

size. AC V: 10V, 50V,
PURCHNSE 100V, 500V, 1000V

(10,000 ohm/V) oC/V

50V, 250V,
500V, 2500V (20,000
ohms/V).

DCA/A: 50uA,
2.5 mA, 250 mA. OHM:
60k ohm, 6M ohm
Capacitance: 100pF to 0.1
uF, .001uF to .1uF. dB:

20 dB to +22 dB8. Audio
Qutput: 10V, 50V, 120V,
1000V AC. Approx. size:
412" x 3Ya’ x 1-1/8""

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

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

5,5; 25; 50; 250;
500;'1,000. AC volts
10;" '50; 250; 500;
1,000.

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

SPECIFICATIONS
Transmitter Crystal
Controlled: 1  watt input

power to RF stage. Operating — ol
frequency Any 2 channels

in the 11-meter Citizens Band. »
Recelver — Crystal-controlled
superheterodyne circuit with

455 Kc IF. Anteni.a — Built-in

60" telescopic whip antenna. 4
Audio Output 0.8 watt
maximum. Power supply

required — 12 volits DC (Eight

1.5 voit DC battery cells).
Loudspeaker — 24" PM type
(built-in) function as
microphone on transmit.

$39.00 each or $75 a pair.

Post & pack $1.50 each unit.

DC amps
IOUA 2-5 mA; 25 mA
5? mA_. Ohms
1 Mm% 10 mE2; 100
Centr scale
5 K34 150 K
. Decibel -20

L--«

1 5 M
to +22 dB. Dimensions

$27.95 151 x 102 x 48 mm
P&P $1.50. Diode protected
movement. Carrying

case available Model C.

MODEL OL64 D/P
MULTIMETER. Very
rugged!y constructed this
model is particularly
suitable for workshops. It
features special scales for

ca

ind
protested
Specifications:
Ohm/Volt DC. wda
Ohm/Vvolt AC. DC volts 0.25; 1; 2.5V;

BARLOW-
WADLEY
XCR-30

a truly portable
communications
receiver, based on
the WADLEY
LOOP principle,
the same principle
as applied in the
DELTAHET and RACAL receivers. A
truly crystal-controlled highly sensitive
multiple-heterodyne portabie receiver of
exceptional stabllity with continuous,
grlﬂnterrupted coverage from 500 kHz to
BARLOW-WADLEY XCR-30 features
include: Selectable USB/LSB, CW & AM
reception, frequency read-out 10kkz
throughout the entire range, calibration
accuracy within SkHz, antenna
resonator, tuning signal-strength meter,
zero-set control, clarifier-vernier tuning,
MHz & kHz tunmg controls, telescopic
antenna. Power source: 6 type D dry
cells: provision for external DC power
ZliIDply. welight 9 Ibs; size 11Y2 x 7Yz x
n.

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.

10; 50; 250 1,000; 5000 AC volts 10

m 500 -A. 10
Q 5 ‘A L Centre shale

4,000! l 40 000 400,000 Decibel
'20 to +62 dB, Dimensions: 6" x 4-1/5""

THIS MONTHS SPEGIAL

SOLID STATE
19 TRANSISTOR MULTI-
BAND RADIO — 9 RANGES

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
MHZz, 5. 30 to 50 MHz, 6. 88 to 108
7, 8 & 9 combined VHF Aijrcraft
MH2z-174 MH2z incorporating
weather band.
Slider controls,
control,
Telescope
batteries

Pack

price 999

Dial light, Fine tuning
Flip-up Time 2Zone map,
antennas complete with

Post

x 2", 152 x 107 x 51 mm. Capacitance:
250 pF to 0.02 uF. Inductance
0/5000H Carrying case available Model C
$22.50 rapsiso

I MODEL AS100 D/P
MULTIMETER This
meter features double
zener diode meter

protection and 312" full
view easy to read 2 colour ||
scale. it is fitted with |
polarity reversing switch
and housed in a strong
moulded case with carrying
handle. Specifications:
100,000 ohm/volt DC.
10,000 ohm/volt AC. DC
volits 0.3; 12; 60; 120;
300; 600; 1200 AC volts
6; 30; 120; 300 qq:
1,200 DC a 2 K”
200 KSL 20 M 200 Mps
Centre _scale 20”
2,000 29,00035¢;
200,000{% 20 MIL Decibel
20 to +57 d8
Dimensions 7-3/5" x
5-2/5" x 2-3/5" 193 x 137
x 66 mm. Carrying case
avallable model |

CHRISTMAS SPECIAL

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

i ek, YO

$24.95 P&P $2.00.

Manual tuning model
$15.50 Post & Pack $2.00.

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

Latest military deslgn
multi-band radio, 1}
transistors and diodes.
with exclusive (LED)
light emitting diode
tuning indicator for
positive station
sefection.

Battery and electric
covers all popular AM
and FM bands.

NEW PRICE $49.50
P&P $2.50

APPROVED BY ELECTRIC SUPPLY
DEPT. BEWARE OF MORE EXPENSIVE
IMITATIONS. b7
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eti 123a
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SIMPLE CMOS TESTER

gds
8

pe>y

i] 0 6 0o © 0 o o o

eti 123b o

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

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 |C. Double

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
whilst noting that the output
conditions of the IC are as they are

for the IC to be tested either by check these connections to make supposed to be. L J

Internal view of the tester. Note how the top board is mounted (see text).
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Non-Linear Systems, Inc. |.M'3 DlGlTAI. VOLTSMETER

Originator of the digital voltmeter.

Full three digits.

Less than 2" high.
Automatic zeroing.
Automatic polarity.
Battery powered.
MOS/LSI construction.
Low, low price.
Drop-proof.

SPECIFICATIONS
ACCURACY RESOLUTION| INPUT HES TS
{LM-3) {LM-3) RESISTANCE| CURRENT
1 mv Rechargeable batteries with charger are
10 mv
*(0.1% F.S. + 1% Rag.) | 100 mv 10 M2 included in this low price.
i All prices plus 15% sales tax if applicable. Each unit carries a full one year
+(0.3% F.S. + .8% Rag.) factory warranty.
50/400 H2 1 mv
A 10 mv 10 MS2, 20 pF OPTIONAL FEATURES
oS, t 10% Ras [ 100 MV A High Voltage Probe — To 30 KV (1000:1 Reduction) ... ..... $26.00
B Leather Carrying Case — Belt and Neck Strap .............. $11.00
1 O 1 mA C Carrying Handle/TiltStand .............ccoiiiieinnnnnn. $2.40
1082 100 A D Current Shunts — 100UA, 1mA, 10mA, 100mA & 1A range . $4.10 ea.
+(0.1% F.S. + 1% Rag.) | 100 §2 10 UA
“‘8 B (2R The LM-3 is now available throughout Australia at the following local
LOM: 10004 distributors, radio shops, hobbies & electrical stores:
* 1000 VDC or peak AC maxamum any range R
++ 5 vDC maximum test voltage in k/MS2 moae. Melbourne: Radio Parts ({all stores), Lawrence & Hanson,
I.E.l. Pty Ltd.
Sydney: Dick Smith, Lawrence & Hanson.
Adelaide: Compar Distributors Pty Ltd.
Newcastle: Digitronics, Division of Edmonds, Moir & Co.
Geelong: Teleparts {also new store at Morwell).
Hobart: Lawrence & Hanson.

Range Selection:
Polarity Selection:
Decimal:

Zero Stability:
Overload |ndication:

Operating Temperature
Range:

Overload Protection
in K2 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 VDC or RMS AC
may be applied (not to exceed
30 seconds).

1.9"H x2.7"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).

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.

SeNdMe. . ...oiiiinennnnnsnnsninsnncnnnnns LM-3's @ $99.00 each

Opicions as above .. A @ $26.00..... B@%$11.00..... C@%$240.....

D @$4.10 ea Current Shunts . . . .. 100ua..... Tma..... 10ma.....
100ma..... 1 amp

Enclosed Cheque/Money Orderfor . ...........cccvuuuenn Payable to

Non-Linear Systems (Australia)

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

Non Linear Systems ({823 Years of Progress
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The Amazing NLS Story

Non-Linear Systems has designed,
built and delivered digital instruments
to well over 10,000 different
customers in over 50 countries since
developing the first digital voltmeter in
1952, As the originator of the
voltmeter, Non-Linear Systems quickly
became a company of startling success
and rapid growth. Noted for originality
both in products and the manner of
conducting business, the company for
years has supplied quality, high
performance instruments and systems
to all types of industries and
government agencies. Here in Australia
for example the PMG Research Labs
purchased a 4% Digit DMM from NSL
over 18 years ago. The unit is still
functional today although it has now
been ‘‘retired’”” to the Telecom
electronics museum.

No company has more vyears of
experience in digital instruments. The
traditional innovators at NLS have
been hard at work developing a new
approach to supplant the old. This
approach wutilizes state-of-the-art
electronic circuits, packaged so as to
provide digital instruments that are the
smallest, most reliable, most rugged
and lowest cost possible. NSL
instruments are not only “"burned in’’
in a hot room, but are also tormented
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 multimeters have been used
by laboratores and aerospace industries
for years, but it took the NLS LM-3 to
reach the individual consumer. The
LM-3 digital multimeter has been
correctly labeled the *‘Volksmeter’. It
is a full three-digit multimeter, 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 comes complete 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 instrument line uses
the best; for example, printed circuit
boards are all epoxy-glass, no phenolic
and low voltage coefficient resistors are
used.

LMma

An example of this value engineering
is the LM-4 digital Multimeter. It is a
full four-digit meter with 0.02%
accuracy — comparable to expensive
laboratory-type digital voltmeters. Yet
it sells for only $180.00 plus tax. It is
packaged in the same size case as tha
LM-3 and utilizes the finest quality
components. 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 NL.S (Aust.) for the
nearest location or place your order
direct.

=] FERGUSON /=

Manufacturers of: Electrical/
electronic equipment, wound
lighting

components and
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

TODAY

INTERNATIONAL

PLACE YOUR ORDER
TODAY

USE THIS

g = = = COUPON
GIVE IHIS ™~
COUPON ANDX{.

TO YOUR LOC
NEWSAGENT

{1t he already del-vers your pspers — as he probebly does ~
there will be nothing more 10 pay; it not, he may make & l
smell charge for the service.)

L Ll
|

. NEWSAGENT ... ......oiiiiuiiiiienininann., . l
l Plesss deiiver ELECTRONICS TODAY INTERNATIONAL l
for the next 12 months, starting with the ... ... issue 10

l NAME ... iiiiiiiiniiiititinneniacnaenrnnnsens
ADDRESS .. ..ouitiiiiniiiiiniieatinnnnnens .
L O P POSTCODE.......... .
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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.

KEI

Ty Serious
LU about sound

if you're
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ELECTRONICAGENCIES
1 VI V\ W \ /1 JRLNULEN
115-117 Parramatta Rd. (Cnr Lioyd George Ave.,)
CONCORD NSW 2137
BIG SAV|NGS TELEPHONE (02) 747 6472
Trading Hours: 12:00 to 6:00 pm. Mon-Fri 8:30 to 1:00 pm Sat
n“ c clv NOTE: Add Postage rated 10% order value. C.0.D.'s send $2.00 prepayment.
"es ~ VIDEO =

APECO CAMERAS TAPERECORDER

Sanyo VTR-2000. Records video and audio signals
on %" tape (1hr} — features auto level controls for
easy operation. Record from home TV or camera,
play back on home TV. Completely portable (291bs).

CONCORD TV CAMERA

With in-built 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

8425

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

CC TV ACCESSORIES B &
7 2400 x A" S(’):"ly t?;es y 522:00 .
piteie fn ) Garard MINFCHANGER, . |acoc 9” MONITOR

4500
w%ie_::gllz'}:r(.’:acm) 243 00 records, with ceramic cartridge. BRAND NEW AND

240v AC or 12v DC operation — may be connected
Telephoto lens 70mm $93.50 FULLY GUARANTEED $2 l directly to TV camera or VTR; simplified controls and
Zoom lens 12.5-70mm $42.00 light weight make for easy portable use.

= AUTOMATIC SCANNERS

With remote controfler. Easily adjustable from 45 deg
to 360 deg.. sweeps desred area and reve:ses
automatically. Remote controller permits manual
operation from a distance.

Large 5" size — Best quality
high accuracy meters with
various scales For

A. A, SANYO has a complete line up of CCTV Cameras and
T s e VTR's. The mode! VC 1120 (illustrated) provides for
12MA 7 50 RF or VIDEO output and automatically adjusts to a
. $ O wide range of light conditions. Uses std
WE'VE GOT MORE :6);';9“‘7:“1 Ow 499‘ interchangeable lens — 240v operation

ux y.

2" 30W RMS 8 ohms
SPEAK ERS $25 50 PA, CB or ham 'P 50 ohms impedance (10K with transformer

JU €éad.

$6.50) and includes press-to-talk

ngcen?e .Iut; Dv?l':: BASE STATION I S§Chl 'Eio:-s‘*rii;a retum
2OSV; RMS 8 ohms, by mg‘/)x&t; 20wdome M ICROPHON E KIT - y
M

s1450ea —  $3300ea , STEREO 30 $30

(2) Plessey 12" 2 way (4) MSP 3 Way 8 System 3 Way Kit includes transformer, labelled and numbered P.C
package deal P‘aqlkage Deal, 8" 5" Imported 12" plus Board, all Resistors and Capacitors, 4 pages
C12P/8X-20 30w 3" 20WRMS 8ohms. dome mid, tweeter instructions. Amazing offer for “hi-fi-ers” — Stereo

$24.m935 ea. $18.50 ea. $48.50 ampilifier kit, giving 15 in 4 ohms, 10W RMS in

8 ohms {per channel} with 5 mV magnetic cartridge
(5) Plessey 12" 3 Way

input VOLUME. BALANCE, BASS and TREBLE
(3] Imported 8" De-luxe package deal. C12P (9) imported 12" 3 Way controls supplied — latest integrated circuit pre-amp
2 wey. 8" 2" 25W KC5NR  X-30. 30W system. 12" 6" 3

and driver stages, compiementary “flat-pack” output
RAMS 8 chme. RMS 8 ohms. (x2) 30W RMS 8 ohms

$16.50 ea. $34.90ea. $34.90 :

assembly. Hi-Fi performance with 20Hz to 50kHz
response, low distortion and low hum level ensure
All kits include cross over components and wiring diagrams

(1)  Woofer-Tweeter
Package Deal. 8" i

compatibility and the best turntables and speakers
Complete Kit $30 plus post.
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RADIO ELECTRONICS )
BARGAIN CENTRES

323 ELIZABETH ST., MELBOURNE §77329
390 BRIDGE ROAD, RICHMOND 425174
Please allow for postage & packing

when 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 75¢c

CAR RADIO ANTENNA S-section, lock
down $2.50 ea. P&P 75c.

2N3055 TRANSISTORS $1.00.

STOLLE 300 ohm FEEDER with foam
dilectric 15¢ yard.

58 ohm COAX CABLE 100 yd Rolis,
1/8" diam. $12 roll P&P $1.75.

52 ohm COAX CABLE %’ diam. — 45¢
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 2% x %"
face 3" deep, calibrated 0-5 $3.00
P&P 75c.

PANEL METERS 5 7/8" x 4%" with 0-1
mA movement, various scales on
meters (gas analyser, etc) $5.00 P&P
$1.00.

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 4% watts $3.50
5 x 4" 15 ohm, 3% watts $3.00
5" round 15 ohm, 3% watta $3.00
X20 Tweeters, freq. range 3kz-20kHz,

20 watts RMS $6.50
CARSPEAKERS
7" x 5" 4 or 8 ohms, SW compl.

with grille $4.90
9" x 6’ 4 or 8 ohms, 3W comp!.

with grille $5.90

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

40)

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

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 :
e Tool Kit

o Glove Box
o TV Service Kit
e Home

Available at most electrical and elect-
ronics retailers throughout Austratia.
Trade enquiries only to:
ESALIN PTY. LTD.

Box 268 Croydon, Vic, 3136

Recommend to use gold heavy duty
batteries

from the above address.
_J

Logan Brae Audio Sales
Genac
Uitra High Fidelity

10 20 40

UHF —60 $1.80ea $1.65ea $1.55ea.
Post up to 20 as for 1 doz.
40 as for 3 doz.

HITACHI 12 off 36 off
c90 $2.95 $1.85 $1.75
C120 $3.65 $2.25 $2.10
uDC90 $3.95 $2.35 $2.20.

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

UDR 90 $495ea $3.30ea $3.00 ea
UDR 60 $3.95ea $2.35ea $2.20 ea
BASF CHROMDIDXIDE C90
10 for $27

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

POST FREE SPECIALS*
Watts dust bug $5.95
Decca record brush $12.95
Head demagnetizer Model 220 $5.75

*Add 20c for airmail
P.O. Box 24, Carlton, 2218, NSW

Telephone: (02) 587-3475

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975

Professconal

STUDIO MASTERING
QUALITY CASSETTES

o

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.
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MG 2167

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

MAGNEPLANAR
OUDSPEAKERS

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 tong, 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 maanets 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.

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

e No cavity or cabinet wall
resonance to colour sound.

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

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

International Dynamics (Agencies)
Pty Ltd.

23 ElmaRd,

North Cheltenham, Vic. 3192,
Tel: 95-1280.

Agent:

e Can be placed to look more tike
part of furnishings than a
loudspeaker.

e Fifty six in. long, 1% in. wide
tweeter section provides horiz-
ontal sound dispersion previous-
ly unattainable.

e Fantastic power handling capa-
bility.

e Llarge radiating area provides
width and height and depth of

sound only equalled by live
performances.
e The Dbi-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.
tn 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

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975

2070 Leort

W00D A R C
AR C L

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 5%

1000 2000
1612/2912)

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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AUDIDIRROYEGHS

Volume 1
=FROM ELECTRONICS TODAY INTERNATIONAL

AMPLIFIERS | [ SPEAKER SYSTEMS ]

FOUR CHANNEL SIMPLE BASS REFLEX CABINETS . ... ...
INTE RNATIONAL 820 4y aicai-nanminenns 6 Simplified design approach provides surprisingly effectj
Simple unit has SQ and ambience decoding plus 15 watls per

channel

EXTENSION SPEAKERS
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MAGNEPLANER
MG 2167
LOUDSPEAKERS

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 fransient 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:

30 Hz to 15 kHz + 5dB

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.

Dimensions :
Weight:

1730 x 570 x 45 mm (excluding stand).
18.5 kg each.

ELECTRONICS TODAY INTERNATIONAL —NOVEMBER 1975

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! L4

|

Magneplaner side on — it really is less
than two inches (45 mm) thick!
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COMPONENTY

(ELECTRONICS) PTY. LTD.

95-97 REGENT ST., REDFERN N.S.W. 2016
P.O.Box 156 REDFERN

HOURS OF TRADING: )

MON-TUES-WED & FRI:
9am.5.30pm. THURS: 9am-7pm.
SAT: 9am-Ipm. SUN: 10am-1pm.
C.0.D's: Plsase add $2.40 to postlng
fee. ORDERS UNDER $3.0
accepted. For repliss isase send
S.A.E. Post and Packing SOc where not
inciuded in rice. PLEASE .
.PLEASE PRINT YOUR NAME &

ADDRESS ON ALL ORDERS AND

Lm st MSC

CORRESPONDENCE.

S

THE GREAT NAME FOR ELECTR

ONIC

r7 TRANSISTOR BY BENDIX

+2 DIODE RADIO

Completely ready wired with
volume control and switch. Large §@.
tuning dial and complete with 3%"
8 ohms. .6 watt speaker. Battery
container included. (Batteries not
included) — READY TO GO!!

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

",e]

PLUS P&P $1.0

90.80 encn

Y \

s _7)
-“'T i
P

|-

&l V1 N
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

Y]

[}

FANOTHER GREAT IDEA
FROM|THE STATES

The WAHL ‘Iso-Tip’ CORDLESS QUICK
CHARGE INDUSTRIAL SOLDERING
KIT. Model 7700. Consists of Cordless

'Quick Charge’ Soldering Iron; Separate
Recharglng Stand One No: 7545 Fine Tip;
One Heavy Duty Tip; One
|nstructlon booklet Special features
include: Complete Portabllity — Solders up
to 125 Electronlc joints Per Charge: No AC
leaka No Groundlng necessary
S older ng Heat in Seconds:

SPECIAL PREMIUM QUALITV Long- Llfe
Nickel Cadmium Batteries (Qutlast Standard
eaEtAtgrles) GUARANTEED FOR

NOT TO BE CONFUSED WITH SIMILAR AND

$3995.

P&P $1.50

?Lj-/
e
- -

20 turn, and in the following
values: 20§2 — 25682 — 5082 -
10082 — 20082 — 25082 —
50082 — 1k§2 — 10k§2 — 15k§2
— 20k§2 — 1Megfd All above
at 95¢ each. P&P 30c each or

QO up — 50c.
("TREMENDOUS SAVINGS
ON COPPER LAMINATE P.C.
BOARD in Bakelite standard
( **  thick, single-sided.
Sizes: 12" x 4['" $1.00 P&P
45c¢c; 24" X 3% $1.50 (callers
Only): 48' x 5 $3.00 (callers
only). In fibreglass
double-sided 1/32°* thick. 36
x 9° $8.00 (caliers only? I(B"

ca

a

I CHEAPER IMITATIONS ON THE MARKET.

Wow

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 %" shaft. 2 Section. 8 Pole 2 Position or 6

LOOK AT THIS OAK
MINIATURE ROTARY SWITCHES

f;%

thick. 36 x 9 $9.00 ers
only). Many other slzes
available at cheapest prices in
\ ountry.
' NEW 0

ex manufacturers
1 AMP transformers.

Pt No 9040732, 240V AC to

COMPONENTS IN AUSTRALIA

R GREAT SAVINGS PO
IN TRANSISTORS & DIODES

6.3; 9, 12.6 and 22V. $4.50
PLP $1.00. Pt, No. 9040811
240V AC to 6.3 & 2BV at 1A
$4.50 ea. P&P $1.50 limit 1
per customer.

FPOIe 4 Position. $1.75 each or 2 for $3.00. P&P 60c

SCOOP PURCHASE OF DIGITAL
CLOCK MECHANISM'S

\(Another saving on
a popular trans-
former. The A&R
6474. 240V AC to

MANY OTHER TYPES

IN STOCK

AC 127 55¢ 50c
AC 128 55¢c 50c
BC 107 25c 20c
BC 108 25¢ 20c
8C 109 25¢ 20c
BC 177 28c 23c
BC 178 28c 23c
BC 179 28c 23c
BC 547 25¢ 20c
BC 548 25 20c
BC 557 25¢c 20c
BC 635 S0c 45c
BC 636 50c 45c
8D 139 80c 70c
BC 140 80c 70c
BF 115 65¢c SS5¢c
TIP 31C 95c 85¢c
TIP32C $1.00 90c¢
TIP 2955 $1.60 $1.40
TIP3055 $1.50 $1.35
2N 301 $1.40 $1.25
2N 3055 90c¢ B80c
2N 3638 45c 40c
2N363BA 55¢ 45¢
DIODES
EM 401 10c 8c
EM 402 10c Bc
EM 404 10c¢ B¢
EM 406 15¢ 13c
EM 408 16c l4c
EM 401 17c 15c
IN914 70c
OA 95 = 70c
S.C.R's
$1003LS2 B85c 75¢c
Ccl10681 $1.50 $1.35
Cl03Y1 $1.00 90c
C106D1 $1.85 $1.65

E $2.25 J

Please add sufficient for post and packing

v
SAVE NOW
ON IL.C’s

o o A

All  ne d d fully i
Complea wal?h Tll:r?::gttmg cgrlnyrol rggr%:f:g 12.6v C.T. at 150 gyrgeo s a1 L
HOURS, MINUTES & SECONDS. Clearly mA. Overall =
visible figures of 5/16" Ht. Also incorporated dimensions; Base: ¥ 4001 35¢ 33c
are two remote micro-switches for setting 2 3/8" x 1 168" 4006 $2.35 $2.20
Alarms, Radio’s or Television etc. With 240V Helight: y i
50Hz Motor. Welght: 70z. Only 4009 $1.00 95¢
AMAZING VALUE AT $10.25 each i il iy e $1.00  9c
P&P $1.25 4011 35¢ 33c
401% 35¢ 33¢
401 95¢ 90c
TAKE ADVANTAGE OF OUR SPECIALS 4016 95x 90c
25 Assorted NPN & PNP 54 2020 22'15 22'05
ssorte: NP SILICON 2.30 2.20
AV N THE ™ 2155
MS | TRANSISTORS. All marked and FRANS PORMERS —robustly 4027 $1.00  95¢c
1 unused. Not rejects. Very useful constructed — wound on LINEAR
assortment. $2.00 P&P 25c. ) ey Sogting, for Tathy: LM 380 $1.50 1.25
e GOLDRING DC-DC Car converter. j26, &15v 55‘1 AMP. An bg' 310A 95¢
High current at 800mA. Output 6V o mu -purpose 555 80c 75¢
2 7.5V — 9V. Complete with 4 way '.’:{,‘f,{g";‘f,’c, it o tag Jpslaan NE 566 $2.00 175
output plug. Only $4.95 P&P 50c. P&P $1.00 ‘A w723 $1.19  1.00
20 ASSORTED potentiometers. All 20 ASSORTED McMurdo stimline Ny  Lh.741 65¢ 60c
top grade and new. Included are log | MS | connectors. For P.C.B. male and Sk Y $1.75 1.50
MS{ & lin. Single, dual and quad gang 5 female connection. In 106-5 and LM3909 $1.20 1.10
3 ] types in 250KS_£ 50K — 1K — 26K — 4-way. Only $2.25 for 20. P&P 50c¢ Ptease add sufficlent for post and packing.
1M and 500 Fantastic value at 200 ASSORTED % — ¢
a— Y —18& 2 watt
R Eretraomauer] 6 | fiage 10 & O 0 for i <
| 50c. ]
MS| HIGH-SPEED COUNTERS. winl B0 PRICIPE Foly sapaiior— ‘]\ bankcard
) :gerate from 18-36V. Non resettable. | MS tubular foil. Type 315 series. In =
¢ each or 10 for $3 P&P 20c or | 7 | 630 — 400 and 160 volts. All new,
\ | 75c. terrific_value. Only $3.00 for 20 P&P 75¢. \ WEIcome here 4
70
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SPECIAL OFFER ... THIS
MONTH ONLY. 1 10k§2 Linear
Slider potentiometer 45mm PLUS
1 500{! Linear Tab Potentiometer
with 2%” insulated spindle. ONLY
75¢ or 10 pairs for $6.00 P&P 12c
or 50c.

T

95-97 REGENT ST., REDFERN N.SW. 2016
P.Q0. Box 156 REDFERN
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(ELECTRONICS) PTY. LTD.

69-5522

mow & 14
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THE GREAT NAME FOR ELECTRONIC
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| |
TRIO
DIGITAL MULTIMETER
MODEL - 703

The latest plece of famous TRIO-KENWOOD
GROUP Housed in handsome case. DC
voltage range: 2v-20v — 200v-1Kv. Ac voltage
range: 2v-20v —200v-350v. D.C. current range:
200 mA. Resistance range: 200 2K —20K
—200K —2M —20M. Input clrcuit fully
grotected against damage due to excessively
iah DC voltage (up to 100v RMS) AC

voltage (u to 400v RMS) (FULLY
GUARANTEED) ONLY $138.00 P&P $3.00
All States.

COMPONENTS IN AUSTRALIA

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.

THE PHILIPS -
" HIGH POWER

DOME SQUAWKER

TYPE AD0210/SQ8

Power handling capacity: 50W rms (with

THE WATTMASTER STEREO
CASSETTE DECK WITH

DOLBY SYSTEM. s
ayw

15 transistors 10 diodes. A r
really handsome addition ¢ 5
for your stereo system.
Power source: AC 240v
504z, Max. power
consumption: 5w. Output

SPECIAL CLEAR-
ANCE OFFER OF
S.TC. - ILT.T. 20
WATT HYBRID
POWER AMPLIFIERS
TYPE TA20C.

Supply voltage (max.) 29v
Recommended op. conditions: +5oy
designed for audio applications.
Forms the basis of a complete hi-fi
system. ONLY $10.00 each P&P 50c¢
FULLY OESCRIPTIVE OATA
SHEET SUPPLIED.

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

PHILIPS 1" DOME
TWEETER -~ THE BEST

THERE 1S. AD0160/T8.
1'' High Fidelity Dome
Tweeter. Power handling

ERannel. Freguency Msggic; only
response: 60-1 Hz 2 5
Sl ':Vy‘ife’?'. St 5s  P&P $2.00
heard to be believed. all States.
THE FAMOUS
"ETONE"” HIGH
PERFORMANCE SPEAKERS

NOW AVAILABLE

15" Model 451 100W rms 40-5 kHz $92.00
15" Model 467 160w rms 50-4 kHz  $138.00
15" Model 474 160W rms 304 kHz  $135.00

15 Model 475 200W rms 30-3.5 kHz $144.00
12" Model 225 HI-FI woofer 80W rms
20-4 kHz $43.00
12' Model 231 60W rms 40-7 kiHz $41.00
12" Model 511 40W rms 40-8 kHz $28.00
12" Model 518 Hi-Fi woofer 50w
20-4 kH2$31.00
12" Model 246 twin cone 80W rms
40-12.5 kH2$54.00
12" Model 365 130W rms 30-6 kiHz $114.00
12" Model 366 twin cone 130W rms
30-12.5 kHz$129.00
12" Model 367 130W rms 40-10 kHz $125.00

All the above speakers carry a 5 year warranty:
lease add $8.00 for P/P. Refund will be given
f P&P is iess than this amount.

THE 'MARUNI’
ELECTRET

CONDENSER  aa ¥
MICROPHONE “

A versatile high quality mlke For
professlonal recording in studios and
perfect for use with tape recorders.
Freq. response: 50-13 kHz, Power
supply: AA type, UM-3 (1. 5v)
Output level: (1000Hz) — 68 dB 3
dB. Comes complete with swivel
mount stand adaptor, wind screen
and a 15' cable. ONLY $12.50 each
P&P $1.25.

capacity 0 W rms.
Impedance: 8 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 NETWORK.
ADF500/4500/8.

Rated impedance: 8 ohms, Cross-over freq:
500 & 4500 Hz. Power handling capacity:
40W rms. $12.00 each. P&P $1.50 PR

LAST STOCK CLEARANCE
OF “RODAN" DIGITAL INDICATOR

TUBES - TYPE GR-211

NAUNTON :
Type GR-211. Electronic
WIRE-WOUND g-asl-fille'd ”Co|c|9 Cao(hscl)ge ?Isrilay
evice. 1n-tine 9 — e viewing,
POTENTIOMETER .
Specifications: Anode Supply Voltage (Vdc)
Eogstn?chtg;s stgndardtvi" 349."5‘;"5;,'{ Min: 200v. lonization Voltage (Vdc) Max:
ONLY $2.50 each P&P 50‘:' 170v. Cathode Current (mA DC): 5 m/a,
Power consumption per Electrode: 1w,
Diameter of Glass Tube: 30 "l Height of
World famous Tube (Excluding pins}: 63mm 3. Height of
‘JENSEN' Dyna- Digits: 35 mm. Colour of Display digits: Neon
mount car speaker Red. Only $2.50 each to clear |P&P 40c per
system. Not just an unit,
:))r;!lnaryf thspfelaketr
ut one o e fines
surfkace mount THE EM'
speaker systems
avallable, 5% alr LIGHT LEVEL
suspended twin
PuSE ‘{”'t"s' or. AUTOMATIC
magnet. ohm
impedance. $68.00 SWITCH TYPE 38
RErMpalyIPAR $3:00\m This unit has been designed to enable lights to
be switched on automatically when the
ambient light level drops below a preset value.
THE A&R The unit will also switch off the lights at any
deslired light llevel ab'ove thef"swl:gh on;
point. All *‘solid state'" apart from e ree
INSTRUMENT relay which energises an external contactor,
CASE the unit has extremely high reliability and

Part No: PC1, as currently used for
the Charger 4, also as used In

T.1 Projects 118 & 704,

utside dimensions are 140mm wii'e
X 133mm deep x 83mm high. Made
with high impact Bakerlite &
supplied complete with undritted rear
and front aluminium panels. ONLY
$3.60 each P&P 75¢

long life.

Specitication: Light level to switch ‘‘on”
presettable from 1 to 100ft. candles. Light
level to switcn *off" presettable from 1 to
100ft. candles, Contact rating: +20°F to
+1500F. wall mounting box size: 8%’ x 4%"
x 24", Weight: 3 Ibs. Light Sensing unit may
be included in box or may be mounted
externally at any distance from the control
ugit. Made to sell at $50 each. $20.00. P&P
$2.00.

SPECIAL OFFER CONDUCT-O-TAPE

Twin invisible wire. Paper-thin, pressure
sensitive Invisible flat tape conductor for low
voltage use. Eliminates ugly cord. Can be
covered with paint or wallpaper without
affectln? efficiency. For bells, intercoms,
alarms, loudspeakers.

\100 Feet for only $2.50 p/P s0c

STILL AVAILABLE THE
WELL-KNOWN AND TRUSTED
CORAL' SPEAKER SYSTEMS
12SA-1 60W 3-way Speaker System,
377.00 $4.25 P&P. 10SA-1 50w
P&P.

-way Speaker System, $56.00 $3,50
System, $32.00 $2.50 P&P. All above

8SA-1 35W 3-Way Speaker

kits complete with cross-overs,
terminals, wire, screws and coral
emblem.

EXCLUSIVE TO M.S.C.

NEWMARKET Regulated
POWER SUPPLY UNIT
PRIMARY 210
250VAC. OUTPUT — IZV
— 500 mA. DC.

OUR PRICE $9.95
P&P $1.00
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PROJECT 437 SI MPLE
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

72

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. Aithough 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 s
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 naiis 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
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 s
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.

network is

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975



MASONITE REAR PANEL
330mm x 205mm x 5mm/,g

rd 150mm

/

A\
/

12mm SQUARE CLEATS
SPACED 12mm IN FROM
FRONT TO ALLOW FOR
BAFFLE BOARD AND ‘
5mm IN FROM REAR ‘l
TO ALLOW FOR REAR PANEL

NOTES
SPEAKER MOUNTED TO REAR
OF BAFFLE BOARD d
*DIAMETER TO SUIT SPEAKER USED
MAT:12mm PARTICLE BOARD

COVER BOX WITH WOOD GRAIN
“CONTACT"”

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

uE330 or AL1000
uE220 or AL630
AL400

1.0 mm
0.8 mm
0.63 mm
0.63 mm
0.5 mm
0.5 mm
0.5 mm
0.5 mm
0.4 mm

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975

Fig. 1. Dimensions of the speaker box.

GRILL CLOTH
— ATTACHED DIRECTLY
TO BAFFLE BOARD

|
BAFFLE BOARD
203mm x 303mm

REVIEW

A comprehensive
Non-Technical

magazine for the
Hi-Fi 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

INPUT

NOTE
RV1 MOQUNTED THRQUGH

REAR PANEL

GLUE L1 ONTO REAR PANEL
NEXT TO RV1 WITH EPOXY

Fig. 2. How the compensation network is
connected, Nate that capacitor Cl isa
bipolar electrolytic, and RV1 has a minimum
rating of 2 watts,

Internal view of the speaker. Note the £
compensation network mounted to the AR
rear panel,

79 6!!
&

COLOUR MONITORS

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.

The Video & Hi-Fi Centre

Commercial Concepts
Phone 312-5565 — 445 Oxford St., Paddington, NSW. A.H.451.7876

y,
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BRIGHT
~JI\R
CRYSTALS

ESTABLISHED FOR THE PAST 35
YEARS FOR ALL YOUR
REQUIREMENTS

STILL ON TOP

CRYSTAL FILTERS

9 MHz side band with carrier
crystals 4 & 8 pole type

e Specialised monolithic filters,
10-100 MHz

e Front end filters to 190 MHz

ELECTRONIC UNITS

o Decade Counting units to .1 Hz

o Wide band amplifier for your
counter, 1 MV sensitivity, band
width 1-250 MHz

DEVOTED EXCLUSIVELY TO
THE MANUFACTURE OF

PIEZO ELECTRIC
CRYSTALS

Contractors to Federal & State
Government Departments.

. - i
B L
N TS N
- B At

““All Types of Mountings'’

REPRESENTATIVES —

S.A. Rogers Electronics
P.O. Box 3,
Modbury North, S.A.
Phone: 264-3296

N.SW, Paris Radio Electronics,
7A Burton Street,
Darlinghurst, N.S.W.
Phone: 31-3273

QLD 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

TAS. 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, 5465076

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

reportinthe Novemberissue
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.

=m(HOI(Em

ACA, 28-30 Queen St., Chippendale, N.S.W. 2008.
Phone 69-5447 (Sydney).

| enclose $10 to join ACA and receive CHOICE
for a year,

NAME............ PP
ADDRESS ... ..,
........ e POSTCODE —
BN N BN BN N BN B .
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HavingBudget/Inflation Problems?

HP'S NEW 3465A DIGITAL
MULTIMETER IS YOUR
ANSWER

| HEWLETT+PACKARD ® 5 functions — dcV acV
dcA acA OHMS
® 4, digits
@® High resolution 1.V on
dcV (10mVFS range)
® Recessed input
terminals for safety
o ® All for less than $500 duty
Th 10k 100k 1000k 1OM free (duty additional where
i applicable)
SossuBONAN ® Optional Operation from
: AC, dry cells or
rechargeable Ni NI Cad
cells

HEWLETT |?E'PACKARD

FOR A DATA SHEET ON THE 3465A PHONE THE HP OFFICE NEAREST YOU!

©® ADELAIDE 272 5911 @ CANBERRA 953733 @ PERTH 86 5455
@ BRISBANE 29 1544 ® MELBOURNE 89 6351 @ SYDNEY 449 6566

90601

For information: Write, phone or call at
E M o N A 21 Judge St., Randwick, NSW, 2031. Phone: 399 9061
SC-44 Scientific Advanced $64.50
enliec lI'])I'jb‘( S :ﬂuTber entry and displsy in range of ¥ 1 x 10-99
o = -

9.9999999 x 10 99. Number entry in either
Distributors of ELCON Calculators

full floating decimal point or in sclentific notation.
Answer in eight significant mantissa and two
SC-60 Scientific Statistic $115.00

exponent digits. Problem entry in true algebraic
notation. Five operating registers. Full
transcendental scientific functions. Fixed memory
for 10-digit precision T and e. Two sub-memory
registers or automatic bracketing and
parenthesizing. Extra memory register.
Radian-degree indicator. Inverse trigonometric

indicator. Automatic error indication. Automatic
result overflow indication. Automatic display
shut-off and indication. Automatic Lo-battery
indicator. 12-digits LED display. Built-in computer
controlled energy saving circuit. Built-in fast
recharge type battery and charger (Type 616).

Numper entry and display in range of 1 x

10'3"5)‘ to &9.99 9999 x 103 . Number

entry in either full floating decimal point or

in scientific notation. "Answer in ten

significant mantissa and two exponent

digits. Problem entry in true algebraic

notation mode. Seven-operating registers.

Full transcendental statistic ~functions. o

Group variable accumulating memories. . n

Fixed memory for 10-digit precision T and

€. Two sub-memory registers for automatic Carrying case.

bracketing tand R%alrenthesizin?. IExtra

memaoiy register. adian-degree indicator. H .

Automatic busy/charge indicator. Other mOdels ava'lable'

Automatic error indication. Automatic SC-40, Scientific $69.95. KP-460, Slide Rule $26.00. KP-450,

result overflow indication. Automatic Super Memory $25.00. 8413M, Algebraic $19.00. M-80HX, Mini

display shut-off and indication. Automatic Desk $33.50. AC adaptors (for models KP-460, KP-450 and

Lo-battery indicator.

keyboard for arithmetic and scientific To above prices add 15% sales tax if applicable. All models are
—

Dual-sectioned M-80Hx) $7.00.
functions. 14-digit LED display. Built-in guaranteed for a period of one year. Serviced locally. Mail orders

computer-controlled energy saving circuit. : =]
Built-in  automatic charge control circuit. }.‘,"sffv‘,‘,"'m")‘ e el g IR R SR ot SRt e

H 3.50
Built-in fast recharge type battery and $
charger (Type 616). Carrying case. & * *

SC-33 Scientific Specifications
$42.00

Number er_\_try and display in range of £ x
10-99 to ¥9.9999999 x 1099. Answer in
eight significant mantissa and two exponent
digits. Problem entry in true algebraic mgde

X

NEW EMONA E2, ALL
ELECTRONIC AM/FM DIGITAL
CLOCK RADIO

This 24-hour Digital Ctock Radic
is completely electronic — no
moving parts — 100% solid state
You can listen to FM or AM,

notation. Convenient functions — X wake up to music or alarm, cr

1/X, ex XY, 10X Log X, In X, Fixed present the radio program. It can
memory for six-digit precision value of e ( $52.60 be used as an accurate stopwatch.
2.71828). Accumulative memory register. (Incl. S.T.) And there is even an indicatol
Automatic error indication. Automatic that blinks whenever there has
display shut-off. Automatic Lo-battery been an AC power interruption.
indication. 12-digit LED display. Built-in 90 days warranty)

fast-recharge type battery and charger (Type ail orders (E-2 clock-radio): P&P by reg. air mail to all States —
616). Low power consumption. Carrying $6.00, except N.S.W. — $3.50.

case.
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In response to the needs of the
recording and broadcasting industries.
Stanton creates the new calibration standard

| BIEE] W...the 68l TRIPLE E
bolLL™ =

GTANDARD
WM

A definite need arose.

The recording industry has been cuttin? discs with
higher accuracy to achieve greater definition and
sound quality.

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

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

The Stanton 681 TRIPLE-E offers improved
tracking at all frequencies. It achieves perfectly 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 k&. 8y

meaningful  warranty  possible: an
individual calibration test result is packed XD 4
with each unit. STANTON

Sole Australian Distributors

LEROVYA INDUSTRIESTS

Head Office: 156 Railway Pde., Leederville, Western

Australia 6007. Ph. 81-2930.
N.S.W. Oftice: i00 Walker St.. North Sydney. 2060. Phone 9224037.
VICTORIA Office: 103 Pelham St., Carlton 3053. Phone 3477620.

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

LERO63
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50Hz

Fig.1. Circuit diagram of a
power supply suitable for
experiments with
operational amplifiers.

l

220-240V

L

J2
e

SW1

D2 ag=C1
1000uF
25V

14\
|

1

Two practical projects aid understanding

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.
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Consider first that part of the circuit
above the dotted line.

Diodes D1 and D2 full-wave rectify
the transformer output and charge C1
positively. Capacitor C1 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 D3 maintains the base of
Q1 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 Q1 emitter,
where it is compared with the Zener
voltage at Q1 base. Thus, the collector
current of Q1, and hence the base
current of Q2, will alter, so effectively
changing the emitter-collector
impedance of Q2 in such a way as to
correct for the original variation. The
voltage drop across D4, D8
compensates for the drop across Q1
and Q3 thus ensuring the output
voltage is the same as the zener
voltage.

Such a configuration will give good
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OPERATIONAL
AMPLIFIERS
~ PART 2 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

-0 +12V

—0 —-12V



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 Q1 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 Q2 into the base of
Q1 and hence, the emitter current of
Q1 is fixed also. The emitter current
of Q2 will be larger than its base
current by a factor equal to the
current gain of transistor Q2. The
emitter current of Q2 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 Q2 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 Q2, 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 D5 and D6, fed to it. The
Zener diode and its electrolytic

TABLE 1
Input
Output voltage
or 2.-24V
or 3.+24 'V
Output current
Protection

Q2
' ] QO
R1 a1
| Fig.2. The equivalent
Y circuit of the regulator
when the output is short
R2 circuited,
% D1

OA

+12v
0B
C

-12v

Fig.3. Power supply

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 Vand —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
three different modes of operation are
then obtained by means of the
appropriate external connections — see
Fig. 3.

220 — 240 V 50 Hz
1.-12Vand +12 V

QOutput level

100 mA maximum
Automatic constant current

limiting {210 mA) on short

circuit

Regulation

Hum and noise

Less than 3 mV

Frequency range

external connections.

PARTS LIST — POWER SUPPLY

01
BZ x 79 C12 or
other 12 V Zener

D1,2,5,6 Diode IN4O
D3,7 5

£ IN914
Transistor BC547, BC107
4 BD140, BD136
BC177, BCS557
BD139
1.5 k YaW
6.8 k YaW
1000UF 25 V
electrolytic
."."FF 16 V
electrolytic
1004F 16 V
electrolytic

Rg‘snstor

Capacitor

Transformer 12V — 012 V 100 mA
SW1 double-pole double throw
Die-cast box 165 x 114 x 51 mm
Fl Fuse 1 amp
Fuse holder 20 mm
Terminals (screw) 1 red, 1 black, 1
greer (earth 1 other}
Neon indicator

Veroboard, 0.15* pitch 100 x 60 mm

TABLE 2

120 Hz — 1.2 kHz
1.2 kHz — 12 kHz

1 V rms maximum, continuously
variable

Output impedance 70 ohms

Min. load at 1 Vrms 1.5 k

Better than 80 mV variation, no
load to full load

Power supply needed 3 mA at+12 V
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For use with the type of operational
amplifier dealt with here, the first
mode i.e. *¥12V 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

sen in Fig. 5 and its specification in
Table 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 C1 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
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MAINS INPUT

—
FUSE[

@O &

NEON

c 714 TERMINALS

EARTH 0

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 -

TRANSFORMER

Q4

TRANSISTORS /@
INSULATED BY -
MICA WASHERS*\

@

VEROBOARD

120mm

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

{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 D2 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 fow
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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'\/\N‘%

AAAA

RV2
15k

+12Vv

—12v

R2
4.7k

RV1/A

15k

RV3 "

RV4
10k

OR SIMILAR

Fig. 5. Circuit diagram of
the audio oscillator.

+12V

BC107,108

-+ 75mm ———

100mm

() @

LEVEL RANGE

|8
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 1V rms down to 10 mV rms or
50.

Suitable compensation components
RS, 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

df«

SW1 -y
RV1 —l

RV4 —s

01..02 8

—12V -—p
+12V ~—op

RV4 g——

14

EARTH -——
RV1 ——

REEEEERER

OUTPUT —

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 s
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, S1 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 junctron 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

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975

PARTS LIST — AUDIO OSCILLATOR

IC1 Integrated Circuit 709

Ql Transistor B8C107,108
or similar

D1,D2 Diode

R Resistor

Capacitor

R8
c1.,Cc3
ca2.,ca.Cc7

polyester
0.1 UuF
polyester
220pF **
15pF *'
10LIF
electrolytic
16V

C5
cé6
cs8

10k + 10k
ganged

Sk pre-set

{horizontal)
1k pre-set

{horizontal)
10k

RV1

VR2,RV2
VR3,RV3
VR4,RV4
S Switch
Aluminium box
Veroboard, 0.1"

8 pin IC holder
3.5 mm jack

Potentiometer

logarithmic
DPODT
100 x 75 x 40 mm
pitch 80 x 62 mm
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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 C1
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 Q1,
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
audio 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 . . .

ALL THIS

® Mounts easily against front panel
® Stereo/mono switching facility
® R.F. sensitivity control

® Low distortion (0.2% Typ.)

® High pilot tone suppression (43dB)
@ High O/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

® Wide response (—3dB 15Hz — 15kHz)

THE AUDITEC FM TUNER

AUDITEC MODULES ARE AVAILABLE FROM:
ALAN OLIVER ELECTRONICS PTY. LTD,,
Pacific Hwy.,

43-5305

For only

|
$6995 | Address ...

+ 27%%
sales tax
(recommended) 1

St. Leonards,

DELSOUND PTY. LTD., 35 Logan Rd., Woolloongabba,
Qid. 4102, PH: 91-7048

BUNDABERG HI-Fl, 244 George St., Bundaberg, Qid.
4670. PH: 71-3176

CUSTOM AMPLIFIERS, 64 Talbragar St., Dubbo, NSW
2830. PH: 82-3793

HI-FI 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,
and other modules to:

........... Postcode . .........

188
NSW 2065. PH:

ET 11/75

82

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975



The
FET I/P
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
aboutthe CA3130:

Input Impedance: 1.5TQ (1.56x102Q).

Input Current: 5 pA.

Input Offset Current: 0.5 pA.

Input Offset Voltage: 0.8 mV (CA3130B).

Settling Time: 1.2 psec.

An output voltage swing to within 10 mV
of either supply rail.

Strobing terminals.

Package: 10 lead T05.

CA3080E CA3100T CA3094E CA3078T CA3130
g;‘::g:ﬁﬂl“‘ programmable | 6o 48 Gateable
o T o .
Slew Rate, V/ usec 25 10
Output, mA (peak) 300 22
Power consumption, mW .0015 25
’S;qng:f e:’t:r\»,plv voltage 1.5 5.0

N
o

For further information on the above and other
semi-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.
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FAST DESOLDERING] | [ arine B,

o “SAFE with :
N Sy T Soder-Wick ha

SR . d
G T g Dot NOVICE 27 MHz
Desolders a P.C. pad in s scond ANTENNAE
or so: acts as a heat sink to
protect circuits and components.

Hold Soder-Wick on
termination with hot
soldering tip. Wicking
action soaks up solder.

B o e Base Station 5/8, 1/2 and
o6 e o 02-709 5293 1/4 Wave Ground Planes.

03-848 3777
ROYSTON Marine Mobile Whips.

Remove tip and braid.
Termination is left

e T ELECTRONICS -eis| ||~
® Yagi Beams, 3 and 5
Element.
Japan's Leading The Video ||]- Quad_Beams, 2 and 4
ement.

Manufacturer Company o Mobile Whips, 1/4 Wave,

Helical and Centre

m colour video programme L oaded.
producers: Write for details to.—

design & installation THE AUSTRALIAN AGENT
of CCTV & studio systems: BAIL ELECTRONIC

R SERVICES,
e Hybrid Circuits 60 Shannon Street, Box Hill North,

has
"l }‘.( r]\ _Dj\) ) Victoria, 3129. Ph: 89-2213.
o Power Transistors & [ ) Q
e Rectifier Diodes LIMITED QUANTITY

(14 b )
o HV. Diodes et Il OXFORD

RADIO CHASSIS

U-matic, cameras, monitors,

o Fast Recovery Diodes motorised remote camera, INSTRUMENT CASES
Y studio lighting system (track), ENGRAVED & PRINTED PANELS
[ ] GP Diodes distribution amp, MINI BOXES” (Aluminium)
microphones, Sony 3620 Speaker Cases
VTR, lenses etc, car stereo Rack & Panels (To Order)
cassette, radio + speakers Stainless Steel Work (To Order)

AUTOTRONICS PTY LTD Details from: Wardrope and Carrcll
Fabrications Pty. Ltd.
P.O. Box 71, Engadine, 2233 Colin BORGONON David BRADLEY Box 330 Caringbah 2229

922-6904 31-6446 Phone 525 5222

EEEEE 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’ 1s electrically conductive. Static on the record 1s
removed as you clean. without the aid of special fluids

$12 50 at leading Hi-Fi stores & record bars.

Australian Agent Bntish Merchandising Pty Ltd . 49.51 York St. Sydney
Ph 29.1571
° Recommended retail price
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The accuracy and high inpul impedance of a VTVM
Ulira-sensilive 40uA meter has Double Overload Prote

Mirrored scales eiminate error-causing parallax for exact read ngson ALL ranges Also
fealures a polanty reverse switch. zero adjust. single-knob range selector DC Volts

0-3-30-100-300-1000 at 10M ohms volt AC Voits

Dual FET tos Drilt
Free Accuracy!

1% Precision
Resistors!

Burnout Protected!
5" Mirrored Scale!
Battery Check
Switch]

now i1n a portable FET VOM
hon lo guard aga nst burnout

0-3-30-100-300-1000 at 10K

ohms volt DC Current 0-100 uA. 3-30-300 mA Resistance. Rx1. Rx10. Rx1000

Rx10K. Rx1M (10 center

4% DC. 7x5'2x 3's Wilh leads. battene

ale) Decibels -201o - 62 nSranges Accuracy bC
nstructions 22-206

1000 Ohms/Vakt AC-DC Pocket Tester -— 8 Ranges. Handy for
home and workshop. Features an easy-toread 2° meter, 8 2-color
scale that's mitrored to prevent parslias, a thumb set zero adjust
ment, and pin jacks for all ranges. AC and DC Ranges: 0-15 150
1000. DC Current: 0 150 mA, Resristance Rx1000 (100,000 ohms
futl scale). Accuracy is +3% on DC ranges and +4% on AC. Uses
1% precision registors throughout. Ultra compact black bakefite
case 13 only 314x2%x114," deep. Complete with leads, battery,
nstructions, 22027

30,000 Ohms/Volt

27 Ranges. A supersensitive VOM for
high accuracy measurements. Color-coded 4” meter, four banans
1acks including output jack. polanty reverse switch, thumbwheel
ZIeto adjust. comtined carry handle/stand. Ranges DC Vofts,

00.3-1 3-10 30 100 300 1000 at 30.000 ohms/volt; AC Vaits.
0 10-30-100 300 1000 at 10,000 chms/volt; DC Current. 0-100
«A, 330300 mA. 10 amps, Resistance, Rxl, Rx10., Ra1000.
Rx10,000 (10 center scaie). Decibels, 10 to + 62 in 5 ranges
Accuracy, +3% AC. - DC Sire. 61/,x41401%," Wih leads.
battery, instructions 22.203

COMPLETE YOUR
TEST BENCH

WITH

= IV CRANTA

JIPMENT

20,000 Ohms/Volt -— 25 Ranges. A sensitive, full range VOM
with single-knob range selector, big 4° meter with nurrored and
colof coded scales. Has 6 pin jack connections including an output
jack. Ranges: OC Voits, 00.63 1560 300-600-1200 at 20,000
ohms/volt; AC Yolits. 0-15 60 150-600 1200 at 10,000 ohrms/volt;
OC Current. 060 »A. 3-30-300 mA; Resistance: Rxl, Re10, Rx100,
Rx1000 (24 center scale); Decibels to $63 in 5 ranges
Accuracy bs +3% DC and +4% AC Size, S%4x3%4x114". With
eads, battery, instructions. 22.202

AR

20,000 Ohms/Voit — 18 Ranges A low priced VOM with “ex
pensive’’ features. Single hnob range selector with separate “off"
position, 3° meter with easy to read color coded scales, four pin
jack_connections ncluding an output jach. Ranges OC Volts,
0-5-25 125 500-1000 at 20,000 ohms/volt: AC Voits, 0 10 50-250
1000 at 10,000 ohms/vohs, DC Current, 0-50 sA, 0 250 mA, Re
sistance, Rxl, Rx10, Rx1000 (24 center scale); Decibels, —20 to
462 1n four ranges. Accurscy (s +39% on DC ranges snd +4%,
on AC ranges. Large thumbwhee! for easy zero adjust. Suze. 5Yx
A1, With leads, battery, wnstructions. 22.201

100.000 Ohms/Voit 27 Ranges, Double jeweled D'Arsonval

meter, mirrored scale, reverse polsnty switch, overload pro
tected meter Carry handle tit stand DC Voits: 00.52 5 10 250
1000 at 100k ohms/volt AC Volts: 0510 50 250 1000 at t0k
ohms/volt. DC Current: 0 10 sA, 500 wA, 550 500 mA, 10 A. Re
stence Rx), Ral Rx1000. Rx10,000, Rx100.000 (2 center
scale). 98 20 to ¢ 62 in 5 ranges. Accuracy 3% -4
AC BY¥x5x.x314°. With ieads, batteries, tnstructionsy
22.20%

OVER 60 STORES IN

SYDNEY, ADELAIDE, BRISBANE, CANBERRA, COFFS HARBOUR, DUBBO,
GOULBURN. MELBOURNE. NEWCASTLE. ORANGE. TAREE,
TAMWORTH, WAGGA

ELECTRONICS

THE WORLD WIOE SUPER MARRET OF SOUND FOR 52 YEARS
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r ——
TANDY INTERNATIONAL 1
ELECTRONICS PTY. LTD. I

43 Ranges Current and voltage “'Range
Doubter great for low voltage work! 414" murored scale
single knob function switch with 'O, overload protected meter
DC Volts: 0 250 mv, 2.5 10 50 250 1000 at 50 k ohms/volt. 0 125

v, 1.25525 125500 at 25k ohms/volt AC Voits, 010 50 250
1000 at 10k ohms/volt, 0525125 500 at 5000 ohms/volt DC
Current: 050 »A. 550 500 mA, 10 A at 50k ohms/volt. 0 25 sA.
2525250 mA, 5 A at 25k ohms’voit Resistance Rxl, Ral0,
Rx100. Rx1000, R210.000 (10 center scale). dB 20 10+ 62 10
B8 ranges. Accuracy: +3% DC, AC. 6'%,x1%x2'4°. With
leads, battenes. instructions. 22.204

50,000 Ohms/Voit

RAYDALMERE K

Name
Address

Post Code_
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[Advertisement]

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
Bookkeeplng COStIn?
Computer Programm ng
Electronics

Building & Architecture
Quantity Surveyors,
Carpentrr

Enginearing

Mechanical & Civil
Chemical & Industrial
Electrical

Automotive
Mechanical Engineering
Panel Beating i.A.M.E,
Business Management
Small Business
Industrial/Personnel
Air Conditioning
Refrigeration & Hutlng
Sales & Marketin
Creative & Prolanlonal
Writing

Secretarial

Art

IGS Career Programs

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

| | am genuinely interested in starting
my new career as soon as possible.

ticked.

TV Servicing [J Air Conditioning &
Refrigeration [J Automotive [ Engi-
neering [J Drafting O Electromcsb
Building & Architecture [Writing O
Art O

Mr./Mrs./Miss o...uo.oueinennnnnn
Address .......cocoeiieeeicennns
b 000000000V Postcode .. ........
Occupation ..........cvo v 0w
age........ 11.01.26VL

Please exprass Career Program Guide |

e e w—— CONFIDENTIAL
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297 Lt. Lonsdale St.,

Melbourne. 3000
Phone: 663-1785

GARRARD

S.L. 65B Automatic
Stereo Turntable

with laboratory balanced synchronous
motor. Adjustable balance — anti-skate'
— lift and heavy platter including
Shure magnetic cartridge. Less than %
price at only $47.50ea. P/P $3.00.
Stereo Amplifier and R.F. Board 4
watts RMS per channel including
circuit diagram. Boards are compiete
with all  transistors, capacitors —
resistors, etc. and are brand new —
famous make., Only $6 set P/P 60c.
Healing 1280 — 1290 T.V. circuit
assembly. Sound output IF. AFC video
amp Sync. Separator. Brand new with
all components inc. I1.C. and 17
transistors — normally approx. $30 as
Sgan Part. Our price only $4 sach P/P

Transistors — AY9150 — AY 8110

80c. ea P/P 30c. AY 8139 60c ea. AY

6121 45¢ ea. P/P 30c.

A.3065 TV/FM Sound System. I.C.

Silicone Dual In Line suitable for a

wide variety of applications including

T.V. sound channels — line operated

and car F.M. radios and mobile

communication equipment — brand

new. Only $1 ea. P/P 40c.

Balance Meters 142" x 7/8" x 1Y

Deep 200 UA $2.25 ea. P/P 40c.

MSP 250V A.C. 3 AMP D.P. Toggle
hes S0c ea. P/P 25c,

10 g Watt. wire wound pots 7Sc ea.

7" Dia. Alum. Fans 240V A.C. $6 ea.

N(ultlple Electroay ics. 200 {l 50
— 25 00V Plus 100 HF at
25V. V.M. $1 ea. P/P 30c.
<EVEL METEP 200 micro amp
sensitivity size 1' x 1" x 3/4" $1.50

SOLENOIDS, — tape recorder tg
colls. 1¥2" x 142" x m'

12v D.C. 5

$2 ea. P/P 30c¢.

TRANSISTOR RADIO. Sk minlature

switched pots. 30c ea. P/P 15c.

Miniature 2 gang variable capacitors

30cea.P/P 1 b

M.S.P. 8" x “an 1500 heavy auty

sp ers $3.50 ea. P/P 50c.

1537 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 $0c

®a. P/P 20c¢

Ferrite Loopsticks 8 x 3/8' complete

with broadcast coil. 70c ea. P/P 30c¢

Dual Ganged Carbon Pots, SOK.A. —

eg and 1 _meg. 60

P'(P 20c Single arbon Pots ‘500 1

A. and 250K.A. 30c ea. P/P 20c¢

LARGE RANGE OF COMPONENTS
- GOVERNMENT ANO
MANUFACTURERS DISPOSAL
EQUIPMENT, ALSO STEREO AND
HAM GEAR ALWAYS IN STOCK.

PROFESSIONAL SOUND
EQUIPMENT FOR THEATRE
AND ROCK BANDS

427-R

433-R

414

413

413-2R

413-BR

414-16

Two channel graphic
equaliser. Features
Cannon inputs and
outputs and standard
19" rack mounting.
R.R.P. $195.00.
Standard kit still
available at $110.00.

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.

8 Channe! 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.

100W Power Slave. Y%
rack mounting. Cannon
inputs and outputs.
R.R.P. $135.00.
Standard kit still
available for $75.00.

2 x 413 mounted on
rack panel. R.R.P.
$281.00.

2 x 413 bridged to give
200W RMS into 3.
R.R.P. $281.00.

16 channel 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
and ordering information.

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

405 Sussex St. Sydney
ENTRANCE OFF LITTLE HAY ST,
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Soundbrugflymen PE2217 —the NEWEST Preamp...

... the most controls ... the most flexibility ... the most functions ...
the most useability... a $1,000 worth of control for $512.00! X

Nounderufismen Preamp-Fgualizer

o eqwalioe —y bupe munitor  tupe du
e i 3 422

e Model PE22]7 ——

Audio engineers agree that the ultimate Preamp must have al/
the CONTROL flexibility of a patch panel... our new PE2217
has pushbutton-patching, plus 22 more MUST features...

EQUALISER ONLY MODEL $318°

e ALL PUSHBUTTONS INTERLOCKED to prevent inadvertent program destruction e 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 e LINE OR TAPE equalization selector e AUTOMATIC
EQUALIZER-DEFEAT when line or tape equalizer is not in usee 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 e 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 EQUALIZER LEVEL: Zero-gain controls for left and right
kHz channels, continuously variable, for unity-gain compensation form
FREQUENCY RESPONSE — Phono inputs: * % dB, 20 Hz to 20 —12dB to + 6 dB.
kHz (Typ. * % dB) EQUALIZER RANGE: 12 d8 boost and 12 dB cut, each octave
HARI\)IlONlC DISTORTION: less than .05% at 1 volt, (Typ. 01% at centered at 30, 60, 120, 240, 480, 960, 1920, 3840, 7680 and
1 volt 15,360 Hz.
IM DISTORTION: less than .05% at 1 volt, (Typ. .01% at 1 volt) MAXIMUM OUTPUT SIGNAL: Variable master volume control
SIGNAL-TO-NOISE — Hi-level inputs: 1- dB below full output allows adjustment of optimum output to match amplifier capability
SIGNAL-TO-NOISE — Phono inputs: 84 dB below a 10mv input up to 5 volts.
SIGNAL-TO-NOISE — Equalizer section: 90 dB below a volt input CIRCUIT BOARDS: Military grade G-10 glass epoxy
GAIN — Phono: 57 dB RESISTORS: Low-noise selected carbon-film
GAIN — Hi-Level: 15dB POWER SUPPLY : Separate supply for phono and equalizer
INPUT IMPEDANCE — Phono: 47,000 ohms DIMENSIONS: Walnut-grained case 7%"” high x 20" wide x 11%"
INPUT IMPEDANCE — Hi-level: 50,000 ohms deep. Genuine oiled-walnut cabinet available, $49.00 extra. Front
OUTPUT IMPEDANCE: 600 ohms panel size 5%" x 18". Rack-mount panel size 5%" x 19", $20.00
MAXIMUM OUTPUT: 5 volts into hi impedance, 2.5 volts into 600 extra.
ohms WARRANTY: 2 years parts and labor

SHIPPING WEIGHT: 28 Ibs
® Recommended Retail Price.

AUSTRALIAN DISTRIBUTOR: W.C. Wedderspoon Pty. Ltd., 3 Ford St., Greenacre (P.0. Box 21), 642-2595 — 642-3993
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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.

OIGITAL 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
tye blocks now marketed as basic
building etements 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!

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

INDICATOR

ncaTon @)

COUNT & B c
N CLOCK CLOCK crock |©

® 2 © B O C
— — —

[R R R
RESET LINE

®_ ML L LU ameur

o L] 1

A OUTPUT

i 1

©) | I | I B OUTPUT

@ |

| C OUTPUT

—» TIME

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
o |ofo]o
o Y N
2 [o[1]o]
3 o [ 1]
4 |1 [o]o]
s 1]
6 [1]1]o
I EEEEE
8=0 |0 |0 [o

TRUTH TABLE

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!
@ 1°

PRE-SET

EINNAEBLE AND GATES VALUES 0 OR 1 AS
REQUIRED FROM
SWITCH OR
PERMANENT
CONNECTION

A B
—CLOCK _—]—!‘CLOCK
A

RESET (TO 0)
LINE

>

Fig. 2. Counting stages require their initial conditions be set — ejther to Os or to desired
values.

A 8 G
A J \
8 U J c
4
cLock | ]S L —fctock |
& [ 8 ¢ _IK C
COUNT IN { _ L [
RESET i !
Fig. 3. Synchronous binary up-counting with JK flip-flops.
A B C
COUH CLOCK _ CLOCK _ CLOCK _
2 [ 5 [ .
RESET | | ]

Fig. 4. Reverse counting is simple — use complement outputs instead to trigger the
next stage. (a) Ripple-through count-down.

A B c
A J B c
J
cLock | _ clock g | | qerock |
A [; (" C K c
| —— |
COUNT | { ¢
RESET { J

Fig. 4(b) 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, B, 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 2us 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 Yparticular 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

?A ?B c
UP LINE J o .
A B c
COUND cLock _ cLock | _ CLOCK | _
A B e
RESET [ [ ’_
DOWN LINE J J¢

EITHER UP OR DOWN LINE
ENERGISED AT ONE TIME —
NEVER TOGETHER

AND gates

Fig. 5. Reversible counting uses fast switches to select which output of each stage feeds the

next. (a) Asynchronous — line controlled.

A B OUTPUTS
o ;
A B —
CLOCK CLOCK CLOCK
A _3—0 K B >-1 K
[ [ [ ( [
COUNT > ? ¢ ﬁz } ((
RESET . *
L 7
COUNT DIRECTION 1 DOWN 0 UP
Fig. 5(b) Synchronous — line controlled.
A B C
CLOCK CLOCK CLOCK
K A [ K 8 [ K €
CLOCK IN § I [ J |
RESET _i I I
Fig. 6. The shift-register is also built from flip-flops but with different connections
to counters. (a) JK type
A B C
INPUT D A D B $ D C
CLOCK CLOCK _ CLOCK
A B c
cLOCK 1 L
RESET { {
Fig. 6(b) D type.
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ELECTRONICS -it’s easy!

OUTPUTS (PARALLEL)

Pttt

5 (decimal) t 1

SHIFT
4 (decimal) INPUT REGISTER
—f 0|0 }j0 0 0 INITIAL
B (SERIAL) RESET TO 0
[0 x 0= 0| MSD LSD
O0x1=0
U i 1= 1J | 0 | | 0 |
= 20 (decimal) | | I l l | I |
(a) multiplication —w» TIME

111 (7)

1mftor1o1 (21

3 =11
100 10101
=l 1

011
=11
0

FEED THIS INTO
INPUT TO OBTAIN
THIS AFTER SIX

0 0

o INCREMENTS
=111 in binary I

Fig. 8. Registers can provide serial to parallel word conversion, the
reverse also applies.

(b) division 231 =7 in decimal

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-

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 O or 1.

v2] ] _fel 0 e T
o a5, [‘. 76 ]
F 9 A
€oanyun [_ ey
S, X, P 1 S,y

e

o L | o|

sl 4] ] : ; B T el ions. The purpose of the register is to
u m u ovite. D . o hold a binary number but allow it to
-"-“—D ! el be shifted as a whole to the left

- A o . L] - L]
A5 ;] L = L2 i, LS 1 (toward the most significant digit —
PR =t Do called a forward shift register) or to

the right (toward the least significant
digit — the reverse shift register) one
step for each input pulse.

Fig. 9. Schematics of IC units. (a) Binary stages for counting or other purposes. (b) 8-bit shift

register. As shown in Fig. 6, the
incrementing signal, which is more
construct up-down or reversible etc. paths. Switching is accomplished  usually a free-running clock signal than

counters. The most common method using logic gates as shown in Fig. 5a @ oOne-at-any-time instruction, feeds

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,

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

[

-

g

Ay B
J —
COUN
Sy cLocK >— CLOCK
K A o B
L
(
RESET 'T

v
L

[

Fig. 10. Four JK flip-flops connected to count as a normal binary coded decimal NBCD stage.
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L—JcLock CLOCK _
= D
K c |

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

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975



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. |f 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

Fl/me

B G G e P Gy G
'i_’.ﬁ..‘].‘: 2
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= |

J 1

%]

=
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[l—=
ﬁﬁ;“ 2L

Fig. 11. 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 wuser’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 moduio-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 3.8 + 1.81 +
28° = 364 + 1.8 + 1 =202 decimal.
Note that 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
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Fig. 12. Schematic of reversible NBCD counter stage.
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BUY STATE OF THE ART SOLID
STATE COMPONENTS -
Direct from the United States!

All listed prices are in Australian dollars, International Postal Money Orders (please send PO receipt with order for immediste
shipment). Banque Chasiers check (prefersbly in US funds) and rated company cheques (with foreign exchange stsmp approva! atfixed)
will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks. .. Al 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

order

at
for orders over this amount.

DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED

t is $5.00, do not add postage — we pay postage. Surface mail for orders under $10.00 and Air Mail

7400 SERIES TTL DIP COUNTER DISPLAY KIT—CD-2
7400 Quad 2-input NAND gate....... ve.$ .20 POTTER & BRUMFIELD TEYID DAL O O L) co S iea
;:gi &:g ;:i:pu: :3:0 3::" o ;g display section module for clocks, counter
7404 Hex inverE:r (P doocooo00000 122 or other numerical display needs.
7405 Hex inverter®.......ooeoeenenns .20 The RCA DR-2010 Numitron display tube
7406 H ot far St vant T supplied with this kit is anincandescent
ex inverter buffer/driver*..... .35 5 even-segment display tube. The .6% high
;:gg gu:dlz-gfgut :N:A?‘;te.é """ ;g number can be read at a distance of thirty
7420 D:.f :-in nzum .2: €. 20 feet. RCA specs. provide a minimum life
P f3oooa o for this tube of 100,000 hours (about 11
7430 8-Input NAND gate......cco0vseue .20 years of normal use).
0 Dua iR inPut RHANDRDU £ Ea i LELE 220 A 7490 decade counter IC is used to give
- typical count rates of up to thirty MHz. A
;::; gg-:g:g.ﬁiulng.sgg:;er/drivr lgg 7475 is used to store the BCD information
7448 BCD-to-7 -.gmgnt dccoder/driv:r. .80 during the counting period to ensure a non-
s R T e e blinking display. Stored BCD data from the
KND-SR-: vu:t t Pu 20 7475 i s decoded using a 7447 seven-segment
7451 Ex abl nde 1 g: :& 5 Tt decoder driver. The 7447 accomplishes
:.Nndon-t ue : © npu 20 blanking of leading edge zeroces, and has a
7472 -X L= 2"?" 9:1:‘;5""““ '30 lamp test input which causes all seven seg-
7473 Dual 9ok master-siave flip-fiop. 40 - acheld aplayiubagcoll Ity
c Kit includes a two-sided (with plated
WOl m:iig-:g; edge-triggered 40 Type KHP Re'ay 4 PDT 3A through holes) fibreglass printed circuit
- Letabl e latah.  oitee board, three IC's, DR=2010 (with decimal
7475 Quadruple bistable latch..... ooo  0U3 Contacts poing)' display tul'n, and enough Molex socket
7476 Dual J-K master-slave flip-flo ins for the IC's
with preset and clear......... .40 24 VDC (650 coil)...... $1.00 EA. P Dml e 1; .8" wide and 4 3/8" long.
74L78 Dual J-K master-slave flip-flop. .40 A single S-volt power source powers both the
7483 4-Bit binary full adder ¢(look 120 VAC (10.5 MA coil)..... $1.00 EA. IC's and the display tube
ahead carry).......... 00000000  ol® play ¢
7489 64-Bit read-write memory (RAM).. 3.00 CD-2 Kit Complete Only $10.95 Q&
7490 Decade counter............ cesses 90 Assembled and Tested $13.00 ™
7492 Divide-by-12 counter (divide by .YW/
2 and divide by 6)....... .60 R
LS!I CALCULATOR ON A CHIP Soard Only $2.50 W R Thetus
7495 4-Bit right-shift left-shift :
register..... cereees ceeeees eee W75 This 40-pin DIP device contains a complete
12-digit calculator. Adds, subtracts, multi-
pPlies, and divides. Outputs are multiplexed RCA DR2010 NUM'TRON
7-segment MOS levels. Input is BCD MOS . {igital
74193 Synchronous 4-bit binary up/down levels. External clock is required. Com- A :fﬁp‘l’:;%gbz‘.’“*‘;:'i"dingmd:._
counter with preset inputs.... 1.00 |plete data is provided with chip (includes ~<%w-  cent five-volt sev e n-segment
schematic for a complete calculator). i ' device provides a .6" high nu-
CCHED RO GBicEEEs GIGE Complete with data $7.00 \ meral which can be seenat a
m Data only $1.00 | l distance of 30 feet. The tube
LlNEARS e g | has a standard nine-p i n base
{solderable) and a left-hand
NES40 70-Watt power driver amp. v...81.00 - decimal point. Each $4.00
NES555 Precision timer................. 1.00 ~d SLA-1 OPCOA SPECIAL 4 for $17.50
NES60 Phase lock loop DIP,.. o e
NES61  Phase lock loop DIP... _ Pin compatible with MAN-1.
NES65 Phase lock loop TO-S..... L COUNTER DISPLAY KIT CD-3
Nzg:g Funct(ilonogenerator w&Hoq I\ / This kit is similar to the CD-2 except for
::5553 gzn; 7:‘; "HINIDIP \I /, Mounts on .4" centers. the following:
710 VO;ta 3 cg: :l:gtor DIP N 60 t I / a. Does not include the 7475 quad latch
711 Dual Zm ,Etor DIP...on, s r Y Left-hand decimal point. storage feature.
pa 2298 2R500888° ° b. Board is the same width but is 1"
723 Precision voltage regulator DIP. 1.00
741 Op amp TO-5/MINI DIP 55 $2,00 Each; 10 For $16.00 shorter.
747 Dual gdl amp DIP ettt Yoy c. Five additional passive components are
748 2 P P ° provided, which permit the user to pro-
gram the count to any number from two
CA3018 FAIRCHILD “TRIMPOTS” to ten. Two kits may be interconnected
lington-connected transistor pair .75 to count to any number 2-99, three kits
CA3045 S NPN transistor array......... . .75 - \ r;'f—’——:"] 2-999, ete. 0
CA3026 Dual differential amp........... .75 r, " [ , ”‘ri d. Complete instructiqns are provided to
LM100 Positive DC regulator TO-5. «e .50 S T | pre-set t he modulus for your applica-
LM105 Voltage regqulator......ccouueese 1.00 tion
M302 Op amp voltage follower TO-S5.... 1.25 4 CD-3 Board Only $2.25
3 Com t TP iieneenncnennonn K ; : o
33;(1, Amp:;gli’;iz, Brand new 20 turn precision trimmers. These \ E,\uj‘ o IC's, 7490, 7447 $2.75
IM703  RF-IP amp epoxy TO-S. ... ... are prime parts, : RCA DR2010 tube $5.00
P epoxy Tt FOLLOWING VALUES IN STOCK: mostly indivi- C‘i-plgte kit 4 nic lud : s :lltot :1h e abov:i
- 10 Ohm 1K 50K dually packed | Plus programming parts, instructions, an
LM1595 4-Quadrant multiplier........... 20 Ohm 2K 100K in sealed enve- | Molex pins for IC's. Only $9.25
50 Ohm 5K 200K lopes.
100 Ohm 10K 250K .
8093-8094 Tri-state quad buffer DIP..... $1.00 200 Ohm 20K 500K Each Only 89¢ LM3°9K_ S—VOLT REGULATOR
:885(1)-19601 gﬁié'i‘ffn"“i‘%ébﬁiﬁizﬂii'"' 1+39 | 500 onm 22K RS This TO-3 device is a complete reg-
fe 15v Opan collector DIP 30 LengEorySIs0 ulator on a chip. The 309 is vir-
9a Ben C Tttt Please specify P or L (PCB or wire 1eads). tually blowout proof It is de-
. ’ .
Order NOW, these won't last: 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

Babylon Electronics Inc.

Post Office Box J, Carmichael, California. 95 608 U.S.A.
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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. |ts

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 CS601-Dual's first medium priced belt driven turntable

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.

For the FRED A.FALK (sales) PTY, LTD.

finest

insound: 28 KING STREET,
Dual ROCKDALE, NSW 2216 Phone 5971111
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ELECTRONICS -it’s easy!
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Fig. 13. In use IC counters are used as black-boxes. {a) How it appears in a circuit schematic. (b) How it appears on a circuit board.
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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 O 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 I1Cs 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 thie
one chip.

The question of synchranous versus
asynchronous counting ‘n decimal
stages still applies. As there are,
however, only four stagss 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 ripgle-through
time for all decades — 12 or more are
common on calculators. The fastest
decade system is one whereall decades

are synchronised, not just individual
stage flip-flops. The practical catch is,
however, that synchronous designs
require rnany 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
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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 | 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 $300 in
components alone, needed a shoe-box
size container and a hefty power
supply. Today a match-box size unit,
including a battery, wvirtually 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 $110 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. ®

- — —_— - S —

~

( .
electronics
Its easy’

is now produced in book form.
The first volume in the series
containing parts 112 is on sale
now. You'll find it at most
newsagents or you can buy it
directly from the publictiers

Electronics Today,

15-19 Boundary Street,
Rushcutters Bay,
NSW 2011

\ Price is $3.00 (including postage). J
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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.
e Colour work only

® Best salaries in industry.
[ )

Immediate life cover and superannuation after
qualifying period.

Successful applicants will be brought to
Sydney for training.

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

Mr. “"Berry’’ Beresford,

TRIDENT TELEVISION PTY. LTD.
152 Bunnerong Road,

Pagewood 2035. (Phone: 349-8888)

trident colour
television
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‘The AR-6 is just about the finest
inexpensive speaker one could
hope to encounter.

At Acoustic Research our first aim is to
produce the most accurate speakers we
can make, regardless of size or cost.

T'he 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 ina number
of speakers in various price ranges whose
perforinance 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
AR5 ... 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
10 that of the more expensive AR
spraker system

*Allin all, the AR-6 acquitted itself very
well in our tests. Tt was not quite the
cqual of the much more expensive AR
modecls, whose sound it nevertheless
resembles to an amazing degree, but on
the other hand it out-performed a nuinber
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 ‘unother great bookshelf
speaker from AR L. . 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 inits
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-Iimes,
summarizes these observations. A low-
cost speaker system that embaodies 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 are
guaranteed for five years.

hm‘ S

The AR-6: ‘The finest inexpensive
speaker one could hope to encounter’,

Acoustic Research

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 Melbourne
Kent Hi-Fi Instrol Hi-Fi
Mastertone Electronics Tom's Hi-Fi
Miranda Hi-Fi Denman Audio
Apollo Hi-Fi Brash's
Electronic Enterprises
Hi-Fi House

Instrol Hi-Fi

Autel Systems
Sydney Hi-Fi.

Pantiles

Mordialloc Etectrical

Adelaide Newcastle

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

Darwin ) Wollongong
pPfitzners Music House Hi-Fi House

Brisbane
Reg Mills Stereo
Stereo Supplies
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Canberra Perth

Alberts T.V. & Hi-Fi.
Douglas Hi-Fi

Leslie Leonard.
Hobart

Quantum Hi-Fi Geelong

Sound Spectrum.
Launceston

Wills & Co
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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 suitabte 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!

To check transistor connections, if
unknown, short two of its leads
together and check as for a diode
making note of which

lead/leads ,

‘NPN'  ‘PNP’ ¢
LED1| LED2
. DIODE EQUIVALENT
2. z. OF NPN TRANSISTOR
240V
ac
Y
1000 c
%W
470
i 5 DIODE EQUIVALENT
OF PNP TRANSISTOR
—OF

2

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.

2N3819

2N5459 ]
<} ’ =
PROBE |
0A91
1k T

AUDIO

SLIDE
SWITCH

S

4.7k

+6V

25uF

T
ok

0.014F

SUPPLY
] A
479 Va1
%W v,
f ) 479
= r L
~ (a)PNP =
100

HIGH-POWER ZENERED VOLTAGE
FROM LOW POWER SOURCES

A power transistor can be used to
provide a high power zenered voltage

1 from a low wattage zener. A 400 mW

Q2 Vz1=Vz — Vpe

Q1, Q2 — GERMANIUM
OR SILICON
POWER TRANSISTOR

Vbe — GERMANIUM = 0.3V
Vbe — SILICON = 0.7V

(b) NPN

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 Q1 and Q2 in the above
circuits.

Where low rating is required Q1
would be a ASZ 15 (germanium) or an
AY9140 (silicon). Q2 could be a
2N3054 (silicon). For higher powers
Q1 could be an ASZ18 (germanium)
or a 2N2955 (silicon) and Q2 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
WITHA OCOVM

AN
10k

4 x IN914

L 2N3645

+9V o-

OR BAX13 Q
10k 2N3644
by, A b D FEEVRM NTIA
O~ VVV=VVV= | ENTIAL
Sh? INPUT
ac +
INPUT 10k
{4V MAX RMS) 10k Uk L
10k +1 25uF

d . . O+

G

as 400 mV. The error rises at low

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

frequencies, somewhat below 50 Hz,
to about 4% mean. The LM301 supply
may be as low as +4V. or up to

sensitivity at the lower voltage.

The DVM input must be floating and
a differential input is required. To
increase the input range a step

10 kHz and will measure signals as low  * 15V. if desired with reduced attenuator may be used.
SENSITIVE RF VOLTMETER
PROBE ~ ~
ON3815 == ont
0.001uF
DISC CERAMIC 2NS459 :5 10k
SwWi
CALIBRATE
4.7M e 0.0014F ZERO |4
IN914 mS  DIsC 2k -
CERAMICI TRIM T
= = 330 e
This device will measure RF voltages  of RF voltage, such as a calibrated
beyond 200 MHz and up to about 5V signal generator and setting the
with the components as indicated. The calibrate control. The output indicates 10k
diode etc should be mounted in a in RMS. As it is it reads about 2 V
remote probe, close to the probe tip. RMS full scale. This can be increased =
Sensitivity is excellent and voltages to 20 V or more by increasing R1 to
less than 1 V peak can be easily 20 M (two 10 M in series). The 100 A
measured. The unit can be calibrated  meter could be a multimeter if desired.
by connecting input to a known level
CRYSTAL CHECKER For checking fundamental HF

PUSH BUTTON L

o
LED 1 ‘
*BC107'8,9 =
30k 2N3653.4
2N5770
> 2N706, etc.
1000pF
8opF $—| 7

a1°
100
6
=) T

4 @ g o " g

*
1 39V
' BATTERY
—re

XTAL TO
TEST
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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, Q2 conducts and the LED
lights. A 3 or 6 V, 40 mA globe could
be substituted for the LED.

JAPANESE COMPONENT COOES

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 tested’. High Fidelity

record showed less than + 1.5dB variation up to "The XLM has remarkably low distortion in comparison
20,000Hz". Stereo Review. with others™. Audio

_...response is within * 2dB over the entire range". Audio “At 0.6 grams the distortion was low (under 1.5 per cent)".
“Frequency response is exceptionally flat”. High Fidelity  Stereo Review.

TRACKING "This is the only cartridge we have seenthat HUM AND NOISE “The XLM could be instrumental in

is really capable of tracking almost all stereo discs at lowering the input noise from the first stage of a modern
0.4 grams”. Stereo Review transistor amplifier”. Audio

“The XLM went through the usual torture test at 0.4 ‘The cartridge had very good shielding against induced
grams (some top models require more than a gram)”. hum”. Stereo Review

High Fidelity

) . L PRICE “This would be a very hard cartridge to surpass at
The XLM is capablg of reprocucing anything found on a any price’. Stereo Review ¥ il R
phonograph record”. Audio “We found it impossible to attribute superior sound to
DISTORTION "Distortion readings...are almost without costlier competing models™. High Fidelity

exception better than those for any other model we've “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

?ecessity to add anything. Far better to let experts continue to speak
or us.

D A| AUDIO DYNAMICS CORPORATION

Distributed by Auriema (A’asia) Pty Ltd

“ 15 Orchard Road, Brookvale 2100. Phone: 9391900
11104




ELECTRONICS PRICES
SLASHED! 9.

DIGITAL DICE

-~ LIMITED STOCK ONLY

Bullt and tested, runs oft 4.5V
battery. Usually $7.95. This month
$5.95 plus P&P 60

annel.
esponse:

51 FOUR INPUT |
MIXER

inputs, two 100 mv
a h active mixing, built and
“unit. $29.50 plus P&P $2.50.

DUR CHANNEL[C 00 0[0]

1/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
ngiéto and tested $39.50 plus P&P

ully wired & tested. *Watts quoted refer
omplete with instructions. to R.M.S. per channel

SWSTEREQ aWP [ , PREANES.,
$19.50 plus P&P $1.20 R IDICE o 50
Response: 50 Hz to 50 kHz + 3 dB E:‘szpor:fe.l zsaar'zomm?t:

Load: 8 ohms, Input impedance: | 100mV. Dlsotorglon:
100K ohm, Gain 39 dB. Distortion: | typically < 0.03%. Power
f supply: 18-22V. Stereo

05 | typically <0.1%. Power supply: 24 | magnetic cartridge pre-amp
g rod | —32V. 2mV. Input: Dual
ivity: lo- Imped:{;\ce lmic t|;ire Srl:u;:
i npu a
oise: 2C *15 WATT AMP 2I2|?npergance mﬁ:. pre-amp
Power | MONO $19.50, STEREO $29.50 | 5 my. jnput: Dual guitar

: ptus P&P $1.50. re-amp 30 mV. Input:
4 mA. Response: 10 Hz to 50 kHz £ 3 dB. | Duai tape head pre-amp

I Load: 8 ohms. Input impedance:
Y /AM 2a_ohm. Gain:' 33'd8. Distortian: D2
ypically ower supply:
YRS £300. SQ DE-CODER
UNER $12.50 plus P&P $1.00.
9.95 plus P&P $1.50. *30 WATT AMP Uses MC1312P De-coder.

Range: 88 to 108 MHZ. | MONO $29.50 plus P&P s$1.50 | "OWEr supply: 18 — 22V.
Sensitivity: 3.5 vdgignatl STEREO $39.50.

ol o e N Response: 10 Hz to 50 kHz *;3 as.| FUNCTION

4 4 y y [oF:] ohms npu mpedance:

indication: 100 mA globe | 35k onm. Gain 30 dB. Distortion: | GENERATOR
pically 0.1%. Power supply: $19.50 pius P&P $1.00.

required. Signal strength:
Uses 8038 and 709 1/C’s.

§ Y
200 meter required. 3!- +
ThlI:A module includes 24V to *30v. 2
U de-coder. AM section has ; «gee ETI August & September Gives wvariable and

; same specifications as k or frequency sine, triangular

S P$2 00| AM module. Power ::g:,a‘s:?m:cﬂ'éq;“:ttrg;ss';s;?,?;n; and sqaure wave ouputs.
supply: 12V at 22 mA. | pardware. Power supply: 18 — 22V.

NOTE: Mixed value packs of

S SL'DE POTS *Only in log Bulk disc. Qyt. in Yaw, 1w, resistors, ceramics

Module P&P **Only linear price pack and greencaps are not

& available. Packs contain one
00 $29.50 $1.50 Single gang log (Code RSSC) value only. Other components

$16.00 $19.50 $1.00 Single gang linear {Code R55A) available” in any _quantity
$25.00 $29.50 $2.50 *4.7k, 10k, **22k, 47k, 100k, subject to 20% surcharge on

quantity not in standard pack.

$13.95 $1095 $1.00 220k, 470k, tM. EXAMPLE: 7 double-gang
; g ; Doubte gang log (Code RSGC)  $.600 5 slide pots: Pack of 5 = $6.00
$12.95 $9.95 $1.00 Double gang linear (Code RSGA)} PIUS 2 2 D e ORIV CRlAT U8

on 2 = 48¢. Sub-total = $8.88
s|;$l9u§’slo% P&P (88c) TOTAL

$49.50 $32.50 $1.50 *10k, 22k, 47k, 100k, 220k, 470k, 1M

PERSONAL SHOPPERS

HITEL Hi-FI HITEL RECORO BAR, S&P PHOTOGRAPHICS | A.E. COOLING

SHOP 4, SKIPTON'S ARCADZ, SHOP C, NEPEAN ARCAOE, & ELECTRONICS RADIO ANO TELEVISION SERVICE
PENRITH, PENRITH, 26 QUEEN ST NAMBO UR, 4560 | 6 TRIMMER ROAD ,

047) 210850 (047) 210850 PHONE (071) 41-1014 ELIZABETH SOUTH, 5112

PHONE 08- 2552249
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THE NEW “TUID°

BY ANY MEASURE OF PERAFORMANRBE... THE BARTRIOBE
SENAND ONLY T0 THE aE==re=r=a U-15 TYPE N

NEW!

M95ED Deluxe High
Trackability Cartridge

Second only to one! The Shure M95ED
combines several of the high-perform-
ance design features of the Shure V-15
Type Il to deliver exceptional track-
ability (at % to 1% gram forces). A
radically new internal electromagnetic
structure insures a level of total per-
formance surpassed only by the Type
1ll. 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.

AEO95/FP

M9SED SPECIFICATIONS

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: % to 1Yz grams
Frequency Response: 20 to 20,000 Hz

TRACKABILITY CHART

(at1 Gram)

-

%

4

3"

§|D

Eo

g.

¥

%

r’— 400 00 1000 oo 000 0000 0000 0000
FREQUENCY - va

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 (2 inch)
mounting centers

FOR HEAVIER TRACKING
TURNTABLES AND TONE ARMS

. .. Shure designed the M95E)] Custom
high trackability cartridge. It uses the
same newly developed pole piece as
the M95ED and delivers a frequency
response virtually identical in it flat-
ness— but at slightly greater tri cking
forces. The M95E] features a bi adial
elliptical stylus tip, and tracks at * %2 to
3 grams. An ideal cartridge choii e for
audiophiles who want to upgrade their
record playback systems at moc erate
cost!

New Recommended Retail Prices: MISED $52 — M9SE) $3 |

AUDIO ENGINEERS P/L  AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M HILL P/L

| l m ~ 342 Kent Street, 2A Hill Street, 57 Castiemaine Street, 1000 Ha, Street,
H S U E SYDNEY 2000 N.S W

THORNBURY 3071 Vic MILTON 4064 Qid 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 FET
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 manuifacturing 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.
e For technical information in detail, ask for the Interdyn Infopak RT1.

Sole Australian Distributors:

D INTERNATIONAL DYNAMICS
(AGENCIES) PTY. LTD.
Distributed in Australia by: 23 Eima Rd.. North Cheltenham,
Melbourne, Victoria 3192

1DRT/1

Dunlont Hi Fi, Cns Botany St & Altree Crt, Phillip 2606. Telephone: 82.1388.

M & G Hoskins Pty Ltd, 400 Kent St, Sydh.v 2000. Telephone: 546-1464,547-1093.
Qid.: Stereo Supplies, 95 Turbot St, Brishane 4000. Telephone: 21-3623. S.A.: Challtnol Hi Fi
Stereo, 96 Pirie St, Adelaide 5000. Telephone: 223.3599. TAS.: Audio Services, 9 Wilson St
Burnie 7320. Telephone: 31-4111. VIC.: Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121,
Tetephone: 42.3762. W.A.: Arena Distributors, 282 Hay St, Perth 6000. Telephone: 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 4
lateral balance. Auto cut
and return arm with indep- =
endent dampened arm lifter.

Magnetic cartridge with

diamond elliptical stylus.

Spring loaded detachable lid. = T
Shock absorbing felt based feet.
Sprung, heavy gauge metal motor
boardand wired ready for CD-4

Channel it through our SA-8200
multi-purpose, stereo amplifier 4
with its 55 watts RMS per
channel output. Harmonic :
distortion of less than g ]
0.2% at 45 watts RMS = '
per channel. Inputs:—
2 phono, 2 AUX,

2 tape, tuner and mic.
Separate base and , o
treble controls on each ) : R 2 DP 100
channel. High and low filter

switches and loudness control.

Provision for 2 pairs of =

speakers. These are just e B
some of the many value { » ¥
packed features in these X z‘ ‘0

two superb pieces of T e 3% 59 :

‘\

Rambler Hi-Fi equipment.

“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.

1NA CL C/AT ORI AC T/ A Nd L ALT I~ Ao o s cns s - P
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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

AV

FACTS

switch (“normal” and “‘chrome’’) shouia 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-FI 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-FI 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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POCKET CALCULATOR KIT

S tunction plus constant
addressable memory wil
individual recall — 8 digit
display plus overflow

battery saver — uses standard
or rechargeable batteries — all
necessary parls in ready to
assemble form — instructions
included

CALC KIT
BATTERIES ONLY (DISPOSABLE) SET

5% OFF ON ORDERS OVER $50.00
10% OFF ON ORDERS OVER $100.00
15% OFF ON ORDERS OVER $250.00

NOVEMBER
SPECIALS

CALCULATOR CHIPS
5738 8 digit multiplexed — five tunction — chain
7451 operaiion 2 key memory — floating decimal
7453 4 1 — independent constant — interfaces with
7454 led with only digit driver — 9 V batt. oper. 24
7460 pin $3.vS
7403 . 7464 5739 9 dight — 4 function — chain operation — 9V
7404 7465 battery operation — 16 sec turn-off 22 PIN
7405 7470 b 114 $3.95

e e ] CLOCK CHIP
5311 6 digil multiplexed — 50-60 Ha — BCD and 7

7408 i 7474 sexg out — fast, slow set 12-24 Hr — 28 PIN DIP
7409 o 7475 $3.98

7410 7476
7411 7483
7403 s 7485 555 Multipurpase timer 8 PIN DIP $ .69
7416 . 7486 4 556A Dual 555 14 DIP S1L9

7417 ; 7489
TTL (DIP)
7430 i IR0 7432 § .19

742 5 74 7448 89

7423 7492 7475 15

7425 7493 7490 '“

7420 7494 =

7427 s 7495

7430 74% MEMORIES

7432 74100 3 1oy 256 bit RAM MOS $ 150

7437 74105 ’ 1103 1024 bit RAM MOS 195
1702A 2048 bil static PROM UV eras. 17,95

748 2107 i i noz 1024 bit stalic RAM 4.25

7430 o 709 5003 2048 bit UV cras PROM 17.95

7441 E 7nn . 5260 1024 bit RAM 249

7442 74123 J 5261 1024 bit RAM 269

7443 q 74125 > Sl62 2048 bit RAM Pos V Reg (super 720) 10

7444 A 74126 f 7489 bi Hi Pect Op Amp mDIP TO-5

7445 ! 74441 3 8123 Vol tollower 10-5

7436 R 74145 7400 256 hit RAM tri-stste Neg V Reg 10-5

Pos V Reg 10-5
7447 3 74150 CALCULATOR & Op AMP (super 741 mOIP 1O-5
744 d 74151 CLOCK CHIPS Micro Pur Op Amp mDIP 10-5
7450 74153 : 001 12 4G 4 unct lin de pR Ik aulgtoy 1o
S002 Same ay 5001 ¢ biry pwr V fullower Op Amp mOIP
5005 121G 4 funct w mem R R ICOmp) mOIPOZ5,
MMSI25 B DIG 4 luned chain & dec i Speed Dual Comp iig
MMSZ16 18 pin b DIG 4 fueit AR Rax B2, 12005 O
e D R s L Precivon Timer pie
MMST9 9 DIG 3 bundt (biry sur Quad Op Amp L7
MRS ME SO0 Wi e Quad Compatator oIP
MMSHZ M pin 1 pps BCO 4 dig mus Pan V teg (30, 6V, BY
MMS3I3 28 pin 1 pps BCD b dig mur 11V, 15V, 1BV, MY 1)
MMSIIE 24 pin 6 dig mus LS ALLGE
MM5I16 40 pin alarm 4 dig

$12.95
$2.00

9 DIGIT LED DISPLAY FNA 37

, On multiplexed substrate. comm. ca-
thode compatable with all 8 digit
calculator chips, 7 segment right hand
decimal, red with clear magnilying len

127 character, 110 4 MA, 1.8V 1yp 2a"'a

TIMERS *a high $3.95

MEMORIES

1103 $ 1.9
5203 12.95
5260 99
5262 3.9

VOLTAGE REGULATORS

309K 10-3 $1.00
3407-5V T0-220 $1.00
340T-15vV  TO-220 $1.00

Data sheets on request
With order add $.30 for items less than

LINEAR CIFCUITS

LOW POWER TTL
MO0 %25 TSt S
Tao2 5 THSS
7atod 5t
T Tt
0w 5 TaTy
7410 5 TN
faz woocun

Ta w0 ooraes
73142 L Ta

VIV, 15N, 1KV, 28V) 10-220
AL (F Sinip detedtorn (1
AM 1A SSE Strip 0w
Pon b Reg mDIP

108

HIGH SPEED TTL
4HO $ .25 a2
Hi0 1 25 T2
4HOd 25 TN W

“4Moy 5 rans
4HI0 25 TAHW

7m0 5 Tanse

7400 PO Y]

8000 SERIES
[ [REY VI
Houy LIy
B0 (RIS YT
an LU 1Y
LY (R
K10 197 Bes2
800 FXTR 111
w10 179 Mg

9000 SERIES
4002 $ 5 4oy

w 1.0V w2

064
017 A
0204
0214
0224
40214
0244
0254
40274
0284
40 WA
1A
013A 04 2A
40154 0494

0 R ]
TaCo2 e
U4 T 07
TaCo8 TICN
T T34
TaC0 TICNT
Taca2 TIC 160
THTS TaC 161

TS
74160
7461
TiH62
TAHT2
a4
74170

SaC b2
TAC6)
T4 163
T
THC 19
BOC Y5

BOC YT

Ked 1O 18

Avial lvads

jumbo Vis. Red (Red Dome)
jumbo Vis. Red (Clear Dome)
Infra sed dith. dome:

Red 7 seg. 2707

Red alpha num 32

Red 7 seq. 1907

Green 7 veg. (2707

4" high solid vweq

Red 7 seq. . 2707

Red 7 weg. 1277 straght pins
Yellow 7 seq. 270"

6" high spaced seq.
Oplo-iso transistor

MULTIPLE DISPLAYS

NSNS

HP>082
7808

HP5082
7414

INA

SP-425-09

3 digit .12 ted led 12 pin

LD [ QN ]

5 digit 11 led magn. lens

com. cath

4 digit 1) LED mugn

lens comm. Cath.

Y digit 7 seg led RH dec el
magn. lens

4 digit 25" neon diredt inter
face with MOS LSL 180 VDC. 7

$3.25

.45

o )79

SHIFT REGISTERS

1024 bit accum. dynamic mDIP $1.75

MAIS0I3
MM 16

3007512 bit drnamic mP

The prices as hsted are v Austratian dollars

via air mail

postage pad

154

In Stereo amp
2w Audin Amp
b Audio Amp
1o Notse Dual preamp
Lo Noie Daal presmp
Predo v Reg
Timer
Dual 535 lames
Fhase L
Fhase | M
Phase Loched Lovp
tundtion Goen
lone Decoder
Opesatioaat AMPI
Hi Speed Volt Caomp
Duat Ditterence Caompar
v Reg
Dual Hi Pert Op Amp
Comp Op AmpP
Dual 731 Op Amp
heq Adj T4
1M Mulpy Stereo Demod
M Mulps Stereo Demod
Dual Comp Op Amp
Setea mullipkeaer
Dual 1M 211 v Comp
Quatl Ampliber
Core Mem Sense AMPI
Voltage ¢onir. ow
4 DIG Led Cath ODsyve
Dual Line Driser

p .
131) Dual Periph Driser
Quad Seq Drner for LED
Hex Digil deiver

ow

(113
mw
(114

o

v
mbIP
o

or

o

0P to-
mDIP TO-5
me
105 or DIP
[+ 114

o

o

e
miNne 10-
DIP o 10-5
miIp
o

ow
mDiP

14

(314

b

ow

ow

(b1 4

(3113
mr
mOiP
mP
(M4

o

Send bank cheque with order. If
international postal money order 15 used send receipt with order. Shipment will be made

within three days from receipt. Mimmmum order

$5.00

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708/ MONTEREY, CA. 93940 USA
PHONE (408) 659-3171
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Mr Black said that the Australian public was paying an
additional 35 par 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 equipment 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
DOUBLE QUAD 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 of 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 respons2 as 25 Hz to 30,000 Hz + 2 dB.

The bass cube of the Servo-Statik 1A 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).

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 OFFE

FREE OFFER of 5 of BCS557 transistors
with every purchase of $5 or more FOR
THIS MONTH ONLY!! Take advantage of
this free offer now! ODon’'t delay!
Guaranteed money back if not satisfied!

ELECTRONICS AT UNBEATABLE
PRICES. ALL TOP QUALITY PIGTAILS.
2uf/300v 18¢c, 16uf/300v 25¢,
25ut/300v 30¢, 32uf/a50v 60c,
100uf/200v 70c, 200ut/65v 60c,
1000uf/25v 50c, 2500uf/25v 80c.
TRANSISTORS: BCS57 (B¢177, BC157).
B8C558 (BC178, BC158). BC559 (BC179,
8C159), BC338, AS148, AS149, AS320,
AS$322 ANl only 20c ea. GLASS
RECTIFIER: IN5059 {(EM402) 200v, 1A

10c ea. GERMANIUM DIODE: 15188

{0A90) 8c ea. COPPER CLAD BOARD
at 1ncredible prices 6' 25¢c, 12" x
CR $1.75. Miniature tuming gang with

inbuilt teimmers — 50c¢.

INTEGRATED CIRCUITS AT
GENUINELY BARGAIN PRICES —
DIGITAL T.T.L. 7400, 7401, 7401, 7410,

7408 — 50c, 7413 ~ 80c, 7473, 7474,
7475 — 1.05 ea. 7441, 7442 — $1.75 ea.
7447 $2.20 ea. LINEAR OP AMPS 74
(D.1.P.) — 85c, AUDIO AMP PA234 1w
hMS {incl Cct Diagram) 95c ea

SUPER BARGAIN PACKS
POLYESTER CAPS: All 10% Tol in volt

of 160v, 270v, 400v (Mixed) 100 for
$3.50. RESISTORS: Mostly 5%, 10%, >w
lw (Mixed) 100 for $1.25
TRANSISTORS, NEW, BRANDED pnp
and npn germanium types (Mixed) 10
for $150. ELECTROLYTICS: Top

quality Pigtails 1ncl low volt. and high volt

25 for $1.90. CERAMIC CAPS:
Excellent quality low and high volt types

50 for $1. TANTALUMS: Mimature
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,

MIGRONICS

P.0. Box 175A,
Randwick, N.S.W. 2031.
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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! 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 ET| can be obtained from
our subscription dept (address above). The price is currently 45 cents
per page including postage.

CONTRIBUTORS

Material is accepted from time to time from outside contributors. Pay-
raent 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 ET| should be addressed directly
to the advertiser — not to ourselves.

NEWS DIGEST

News Digest items are published free of charge. Manufacturers and
importers should send material at least four weeks before the date of
publication. Photographs should be of high contrast and preferably at
least 100 by 150 mm. Press releases must be of a factual nature — these
pages are not free advertising. The Editor reserves the right to accept or
reject material at his discretion. Preference will be given to components
and equipment of an essentially practical nature.

BINDERS
Binders to hold 12 issues of ETI are available from our subscription

dept (address above). Price is $4.50 (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.




NOW COMES
THE POWER LINE.

FROM SANSUI.

Good, solid Sansui quality In a line of Outside, rugged controls tallor the sound
receivers with more stereo power and and direct ‘signal traffic’ throughout the 881
performance for less than you'd expect. for 3 palrs of stereo loudspeakers, tuner

Top-of-the-line is Sansui 881: 63 watts section, turntables, decks, tape dubbing,
per channel minimum RMS into 8 ohms from microphone mixing, and much more.
20 to 20,000Hz with no more than 0.3% total But if the 881 is too much of a good thing,
harmonic distortion. the Power Line offers other
Inside, eleven computer-grade ICs and big-valuc receivers with
special Circult Board Module construction similar cost/performance
eliminate a lot of the Internal wiring to advantages.
assure long-term stabllity.

CLom L oosst, |

Sansui is Hi-Fi Stereo.

RANK AUSTRALIA 12 Barcoo Street, East Roseville, N.S.W. 2069. Phone: 406 5666
58 Queensbridge Street, South Melbourne, Victoria 3205. Phone: 613281
14 Proe Street, Fortitude Valley, Queensland 4006. Phone: 527333
2 Bowen Street, Kensington, South Australia 5068, Phone: 3324288
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i Precision glesigned andengineered -
U high fidelityrecord playing equipment . -

he world of Micro is created by a talented team of engineers
billed acoustic technicians and expert designers.

Ficro 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. d

‘he Micro_trademark symbolising an elliptical stylus tracing %

e record groove is the slogan of the company. An integrated % S f

anufacturer specialising in the production of record playing <

huipment that challenges the ultimate in faithful reproduction of the : |

lgina| sound. Each unit is assembled with skill, craftsmanship and { f

Ide and tested before delivery to you to ensure dependable trouble l
-
-

ee performance.

ound quality
tarts withg
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D INTERNATIONAL DYNAMICS
Distributed in Australia by: D I] ;A:;G:lNC‘:i) ‘:‘TY."‘LE:. itenh,
ma Rd., Nor eltenham,
Melbourne, Victoria 3192

Avrilable from:

A.C.T.: Duratone Hi Fi, Cnr Botany St & Altree Crt, Phitlip 2606. Telephone: 82-1388.
N.EW.: M & G Hoskins Pty L1d, 400 Kent St, Sydhey 2000, Telephone: 546 1464, 547-1093,
Qls .: Stereq Supplies, 95 Turbot St, Byshane 4000. Telephons: 21-3623. S.A.: Challenge Hi Fi




