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RS-9900US.
Two components
for one reason:
To outperform

all other
cassette decks.

T78.17

Audio enthusiasts the world over
have come to expect exciting
innovations from Technics. The
RS-9900US is one of them. Unlike
other cassette decks it is a ‘cassette
system’'—the separation of the
sensitive amplifier electronics
from the mechanical tape transport
to obtain optimum performance
from each.

Features in the transport unit
include a closed loop, double-
capstan, 3-motor drive to provide
smooth tape travel and closest
tape-to-head contact; pitch con-
trol of =5% and full IC logic
control of all transport functions
to ensure tape safety when
switching modes. The true 3-head
system permits professional-type
tape/source monitoring.

WARRANTY
(ot

Outstanding among the amplifier

unit’s many features is the fixed

plus variable calibration controls

for equalisation lines, and Dolby*
record and playback levels. Com-
plete with peak reading meters of
studio standards, Dolby* noise .,
reduction circuitry and a built-in
400Hz/ 8 kHz test oscillator for
level calibration-and head
azimuth adjustments.

An evaluation of the Technics
RS-9900US capabilities will pro-
vide the answer to any contradic-
tions about cassette equipment
performance.

“Under licence from Dolby Laboratories Inc.

Technics

hi-fi

Forp National Technics Catalogue, please write to:
National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033.
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ameters?
specs?

confused about
i field?

= xplained is the answer!
It's a complete up-to-the-minute
guide to understanding hi-fi
written in good plain non-
technical English.

Here's all you need to know
to choose the right equipment
for your own special needs.
How to get it right first timel

A Modern Magazines
Publication

_.._,Jt‘_ -
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News Digéét

Experiment in Theatre for Television.
Armstrong Audio/Video Pty Limited
has constructed a temporary television
centre at the Open Stage Theatre in
Melboume to house one million dollars’
worth of technical equipment used for
the production of playwright Ray
Lawler’s “Doll” trilogy.

The television centre contains a video
control room, lighting control room and
dimmer board.

All of the videotape equipment in
the video control room was supplied by
Ampex Australia Pty. Ltd, including
three VPR-1 broadcast quality video-
tape recorders and this is the first time
these recorders have been used in a
major television production in Australia.

Up to three cameras were isolated
to each of the Ampex VPR-1 recorders
to give the producers greater flexibility
when editing the final product. The
three plays, “Kid Stakes”, “Other
Times” and “Summer of the Seven-
teenth Doll” were produced by the
Melbourne Theatre Company and
Armstrong Audio/Video for the Seven
Network, and will be ready for
transmission by late February.

New Eddystone hoxes

Two additions have been made to the
established range of Eddystone diecast
boxes.

The model 9830P offers the
advantages of volume with the mini-
mum of height. Like the others, it has a
close fitting flanged lid, secured by four
countersunk screws.

The box is supplied unfinished, but
the surface will accept any finish,
including cellulose, with a minimum of

preparation. It has applications similar
to the present range, but due to its
dimensions it may be used as a handheld
or pocket unit. Outside dimensions are
119.1 x 93.6 x 30.0 mm.

Two water-resistant boxes have also
been introduced. Features are as follows:
Metric Taptite screws recessed into the
lid of the box to provide a flat top
surface. An earth connection facility is
provided inside the box. Neoprene
sealing ring. Corrosion Resistant to
Industrial and Marine environments.
Good surface. Finished stove enamelled,
medium hammer Grey. Readily
machined. Robust and rugged. Diecast
in Aluminium Alloy to BS1490 LMé.
Outside dimensions are: Model 9732P

125 x 80 x 45mm; Model 9920P
220 x 120 x 66mm:.

Further information from R.H.
Cunningham Pty. Ltd., Melbourne 329-
329-9633 and all states.

Wireless Video Game

Anew IC being developed by Intermetall
GmbH, the West German division of
ITT Semiconductors, is designed to
operate with that company’s ultrasonic
or infrared remote control chips. The
SAA1080 is designed to be built into
the TV set, and will play up to tem
games in colour.

Flat Colour CRT

RCA’s David Sarnoff Research Centre,
at Princeton, New Jersey, are developing
a 76 x 100 cm colour TV display about
50 mm thick. The device uses electron
multipliers to create free electrons,
which are then accelerated to strike the
phosphor screen.
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Lavalier Microphone

Sennheiser has now released a new,

extremely small lavalier microphone
with a frequency response of 50—

20,000 Hz.

Identified as the MKE 10, it is an
omni-directional electret condenser
microphone, and has flat frequency
response characteristics and low sensiti-
vity to vibrational pick up. For outdoor
work it is fitted with built-in pop filter
and windscreen, and an additional wind-
screen is available for severe conditions.

If used with equipment which lacks
a powering facility, a battery adaptor,
model MZ A 10, is available.

‘Further details from Australian
distributors R.H. Cunningham Pty. Ltd.
(in your phone book).

LCD Projector

Liquid crystals seem to be finding their
way into all kinds of devices these days,
the latest being a large screen multi-
colour projection system for tactical
displays, now being evaluated by the
US Navy. The projector, which was
developed by Hughes Aircraft, utilises
a single liquid crystal light valve to
provide 1,500 lumens on a 10 ft square
screen. Reliability, often claimed to be a
problem with LCDs, seems quite good —
MTBF of the device is 5,000 hours, and
a prototype has operated reliably for
1,100 hours over a 17 month period
with no degradation or failure.
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Novice Licence — Victorian Test

In order to help all actual and
prospective candidates for the Novice
Amateur Licence, the Youth Radio
Clubs Scheme (Victorian Division) will
hold a Trial Novice Examination on
Saturday April 15, 1978. The place of
examination will be near the central
area of Melbourne and will be easily
accessible by public transport. Parking
will be available.

The pass rate in the Official Exam
has in the past beenlow, and the Trial E
Exam is intended to improve the degree
of preparation of candidates for the
actual exam papers. A similar Trial
Exam was held in 1977; amongst the
Trial Exam candidates who then sat for
the May Novice Exam, the pass rate was
approkimately twice the average Novice
complete pass rate! Many of these
candidates commented that they would
not have passed the official exam if they
had not first sat for the trial exam.
Comments were also made on the
beneficial effect of (A) decreased nerves
(especially in Morse where this is a
significant factor), and (B) specific
preparation for many questions types.

A great deal of effort and time
(including computer time) has gone into
ensuring that the Trial Exam will be as
similar as possible in all respects to the
material and organisation of the Official
Exam. Candidates’ answer sheets will be
returned when marked; since candidates

are also allowed to keep the question
papers, this forms an invaluable aid in
pinpointing weaknesses and con-
sequently optimising study time.
Results will be posted within a week of
the exam. The Trial Novice Exam is un-
questionably the best possible single
form of preparation for the Novice
Licence Examination.

Please help us by applying as soon as
possible. The exam fee is $1.00 (this is
used to partially cover costs, the YRCS
makes no profits), and should be sent
with your application as a postal note or
a cheque made out to the Youth Radio
Clubs Scheme; please DON'T send cash.
The fee should be included with a note
containing your:

Surname and initials

Postal address (in full, including
postcode)

Telephone number (if none,

write “nil’)

Applications should be posted to:

YRCS Trial Novice Exam, 11 Vista
Avenue, Kew, Vic. 3101.

It is important that applications are
prompt, as there are a limited number
of places which are expected to fill very
quickly. Replies containing all other
details of the exam will be posted one
to two weeks before the exam.

TM 500 Oscilloscope Plug-In
Tektronix, Inc. have added a new
oscilloscope plug-in to the TM 500
family of modular test and measure-

‘ment instruments. The 80 MHz, dual-

trace SC 504 combines with a selection
of pulse generators, counters and other
TM 500 instruments to form versatile
instrument configurations for measure-
ments on digital equipment — all in one
convenient package. In addition to
compact packaging, this configuration
offers a rear panel interface for inter-

connecting the various instruments.

With a front panel control, the SC 504
can, for instance, be switched from dis-
playing external signals to displaying the
waveform input to its companion
counter or the output from the pulse
generator.

Specific performance capabilities of
the SC 504 Oscilloscope include 5 mV/
div sensitivity at 80 MHz; calibrated
sweep rates to 5 ns/div; a selection of
channel 1, channel 2, alternate, chopped,
channel 1 + channel 2, channel 1 —
channel 2, and x-y display modes,
z-axis input; and high writing speed.
Auto, normal, and single-sweep trigger
modes; a selection of AC, AC low
frequency reject, AC high frequency
reject, and DC trigger coupling; and a
choice of channel 1, channel 2, line,
external, or interface (TM 500 back-
plane) trigger sources provide great
operational flexibility.

Further information from Tektronix
Australia Pty. Ltd., 80 Waterloo Rd.,
Nerth Ryde, 2113.

Analog-Digital Conversion Notes:

The first major updating of Analog
Devices’ highly successful Analog-Digital
Conversion Handbook (1972) not only
gives a new laok at basic understanding
and application of data conversion, but
also includes two new chapters address-
ing the contemporary challenges of
monolithic IC converter designs and
interfacing with microprocessors and
computers. Considerable coverage is
also given to current designs,
technologies, and production techniques
employed in conversion circuits,
including thin-film-on-CMOS,
laser-wafer-trimming, 12L, and hybrids.
The book is aimed at the engineer or
scientist who now uses or is likely to use
converters in his  work.

(ISBN: 0-916550-03-6).  Write:
Parameters Pty. Ltd., P.O. Box 480,
Crows Nest, NSW, 2065. Please include
cheque for $10.00 which includes
packing and posting.
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Random Access Video

Using the Video-Dex 2010 U-Matic
users can now select instantaneously
any spot required for presentation. In
addition, the presentation begins on the
first frame without the need for old-
fashioned countdown. Both of these
factors are vital

for television stations,
advertising agencies, universities or
anyone needing a precise and pro-
fessional presentation.

Professional Video Services Pty. Ltd.
of 35-43 Clarence Street, Sydney, has
announced the release in Australia of
the Video-Dex 2010 random access
controller for U-Matic videocassette
machines. The Video-Dex 2010 keeps
accurate track of tape location by
generating storing and displaying precise
numerical addresses for every point on
the tape - with one second accuracy.
This results in reduced search time and
operator error.

A presenter can select any part of a
videocassette to show, Once the selection
has been placed in the Video-Dex, the
presenter need not touch thé U-Matic
machine, as the Video-Dex will search
out that particular programme or
programme segment and bring it up on
the monitor and can even stop after the
presentation if so programmed.

The U-Matic videocassetté machine
can even be in a different room since all
the presenter needs is the Video-Dex
2010 control panel. All functions of the
U-Matic can be controlled from the
Video-Dex control panel including

freeze-frame, if the U-Matic is so
equipped.

The Video-Dex does not interfere
with the normal functions of the U-Matic
machine. Demonstrations of Video-Dex
can be arranged by contacting
grofessional Video Services on (02) 290

359.

Tape Chip

A new IC from National, the LM1818,
combines all the electronics required to
build a tape deck except the bias
oscillator. The chip carries two
preamplifiers for record and playback,
automatic level control circuitry, meter
drive, and most importantly, record/
playback switching. 15 transistors are
used to create a more flexible and
reliable switching circuit than the
mechanical types previously used.
Samples are being shipped now, with
production sceduled for June, at a US
price around the dollar mark in volume.

12-Bit A/D Converter series

A series of integrated circuit 12-bit
analog-to-digital converters, which
includes the industry’s first A/D
converter to guarantee no missing code
operation over the full -55°C to +125°C
military/aerospace temperature range,
has been introduced by the Micro-
electronics Division of Analog Devices.
The new AD572 is packaged in an all-
metal, hermetically-sealed, electrostatic-
ally and electromagnetically shielded
dual-in-line package, and is available
in “A”, “B”, and “S” versions offering
a range of temperature operation and
performance characteristics for both
industrial and military/aerospace
requirements.

For further information contact
Bruce McCarthy, Parameters Py. Lid.,
P.O. Box 480, Crows Nest, NSW, 2065
— Phone 439-3288.

Watch Battle

The U.S. digital watch market is still in
turmoil as Timex and Texas Instruments
lock horns. The latest round of price
curbs has seen TI introduce LCD models
at the $15 mark, unveiled at the Las
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Vegas Consumer Electronics Show,
while Timex have lowered all their
prices with their cheapest model at
324.95. On the sidelines, both Fairchild
and National Semiconductor are looking
at moving back up in the market to
more expensive models with increased
value.

Dimmer Sensor

‘Siemens has introduced a new MOS IC
which can replace rotary potentiometers
used in light dimmer switches. By touch-
ing a sensor surface it is possible to vary
the brightness of light bulbs and also to
switch them on and off.

A PMOS depletion-type IC, S 566 B,
has been used.to design a dimmer switch
without mechanical parts. There is
ample room for the circuitry in conven-
tional switch boxes and there is no need
for wiring modifications.

To switch a lamp on or off the sensor
must be touched briefly for about 60
ms to 400 ms. When a lamp is switched
on, the last selected brightness level is
restored. To make the lamp brighter or
dimmer, the sensor must be touched for
longer than 400 ms without interr-
uption. If this is repeated, the direction

of brightness control is reversed. The
time taken to go through the entire
brightness range from dark to bright
back to dark is about 7 seconds.

Any number of mechanical switches
or sensors (consisting of a transistor and
three resistors) can be connected to a
special input of the 8-pin MOS IC which
is mounted in a dual in-line package.

For further information please
contact Siemens Industries Limited,
Melbourne, Sydney, Brisbane and Perth.



THE LOUDSPEAKER WITH ATOUGH ACT
TO FOLLOW : |BL's NEW LA4O.

For the past 2% years, weve been
making a two-way bookshelf loudspeaker
called the L26. The critics loved it. The
dealers loved it. The customers loved it.
250.000 times to be exact.

The smart thing to do would've been
to just keep cranking out those L26's for
the next hundred years. Never change a
winner, right? Not if you're |BL.

Meet |BL's brand new L40.
it's one of the best two-way loudspeakers
you can buy. Here's why:

The L40 has tremendous power han-
dling capability. Don't let its size fool you.
ItHi play right up there with loudspeakers
twice its size.

Every sound is clean and clear. Listen
to the snap of a rimshot. the crash of a
cymbal. Pure. Accurate. Perfectly defined.
(If youd like the technical information on
the LAO, write us and we'll send you an 1
engineering staff report. Nothing fancy 44 "
except the specs.)

Go listen to the L40. And ask for it by
its first name: |BL. You'll be getting the
same craftsmanship. the same compo-
nents, the same sound heard in the very
top recording studios in the world.

If youve been thinking about getting
into high performance high fidelity, we
know a great place to start: |BLs new L40.
It's a whole lot of |BL for not a whole lot
of money.

R T

Ranked by the number of Top Fifty albums
they produced last year. seven of the ten lead-
ing recording studios in the world used |BL to
record or mix their music. They used our
sound to make theirs.

Source: Recording Institute of America.

Distributed by,
H';RMAN AUSTRALIA PTY. LTD., 271 Harbord Road, BROOKVALE, N SW. 2100. Telephone: 9382922,

JBL

GETITALL.




Néws Digest

Telecom Appreved Recorder

Telecom has sanctioned the use of a
modified version of a “National”
cassette recorder, designated model No:
RQ 413 SP for use as an attachment to
record telephone conversations. The
modifications to the standard
“National” recorder comply with Tele-
com specifications, and installation
must be carried out by Telecom tech-
nicians. This involves the fitting of a
signal box in the telephone circuit, into
which the recorder is plugged. It will
record phone conversations at the press
of a button, and may also be used as a
conventional cassette unit, to replay
standard tapes of conversations or music.
Thus it can double as a dictating
machine and a playback unit for inform-
ation gathered on tape by people in the
field.

Application for installation must be
made on Telecom form TS72, which
sets out the conditions under which it
may be operated. The recommended
retail price of the unit ready for install-
ation is $170.00 plus a Telecom
installation charge to around $25.00

The unit is available now from
National dealers in all States.

ATDA Urges Comsat System

The Australian Telecommunications
Development Association has come out
in support of a national communications
satellite system for Australia to augment
existing communications systems.

This is contained in .a submission by
the association to the Australian
Government Task Force which is
inquiring into all aspects of a national
satellite system.

The association has stressed in its
submission that if the decision to go
ahead with a satellite system was made a
large proportion of it must be developed
and built in Australia.

“The establishment of a national
communications satellite provides the
opportunity to build up our industry by
allowing us to be involved to the
maximum possible extent” the
submission states. “This must not be
another major project going to overseas
sources. The Australian tele-
communications industry was estab-
lished to provide communications
services for this country from local
manufacture.

“Australia’s future for manufacturing
lies in the areas of high technology.”

Digital Speech Interpolation

Research into telephone conversations
has revealed that of any group of
speakers, only about one third are
actually talking at one time. New equip-
ment being installed at ground stations
as part of the International Time Division
Multiple Access satellite communication
system uses this principle to save satellite
channels by monitoring telephone lines

and only allocating them a satellite
channel when there is a speech signal
present. The equipment incorporates
five Texas Instruments TMS9900 16-bit
microprocessors. The engineers who
designed the system seem to have decided
that the obvious alternative of asking
callers not to pause for breath would
not meet with widespread public
approval!
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ETI/Unitrex Calculator Contest

In the January issue we left our man in
PNG held captive by a lying and a
truthful guard in a hut with two doors,
only one of which leads to freedom. He
was allowed one question to help him
decide which exit to take.

No doubt about it, if Shane Martin of
Barraba, NSW was caught in that
situation, he would escape easily.
Shane wins this month’s calculator for
his answer: he would ask ‘Which door
would the other guard say is the door
freedom?’, and then exit by the opposite
door to the one the guard indicates.

Our propagation expert, of course,
being a propagation expert, calmly
waited for a magnetic equatorial
Sporadic-E opening, whereupon he
whipped out his cunningly concealed
6 metre transceiver and made contact
with a station in East Timor who relayed
his message to Darwin, who relayed....
Anyway, to cut a long story short, now
Shane has worked out the answer for us
we can radio it back to our man, thus
securing his release. I don’t know,
though, maybe we should let him stew
for a while....

K. Wallace of Nord’s Wharf, NSW asks:
A cup of coffee and a cup of tea, both
of equal volume, are placed on a table.
A teaspoon of coffee is put into the tea-
cup and stirred thoroughly. Then a tea-
spoon of the mixture from the teacup
is put back into the coffee cup. Does
the coffee now have more tea in it than
the tea has coffee, or vice versa?

Seal an empty envelope, write your
answer on the back of it, with your
name and address, and send it to: Unitrex
Calculator Contest (March), ETI
Magazine, 15 Boundary St, Rushcutters
Bay, NSW 2011. The closing date is 21st
April.

Errata
In the December issue 8080 Octal
Monitor Program, a section of code was
unfortunately omitted from page 95,
between locations 234 and 250 of the
second page. It is reproduced here with
apologies to the many frustrated
programmers who are out there, and
thanks to the chap who brought it to
our attention.
235-346 003

237-366 260
241315 362 377

ANI 3
ORI 260
CALL PNT.

MASK OFF ALL BUT 3 BITS
FORM ASCHI OIGIT
PRINT FIRST OCTAL TIGIT

244-178 MOV.AL MOVE L TO ACCUMULATOR
245.017 RRC ROTATE RIGHT. 3 TIMES
246-013 RRC

247017 RRC

We were rather out of date with the
addresses of the WIA divisional offices
given in the January issue. The correct
addresses are as follows: VIC — 412
Brunswick St, Fitzroy 3065; TAS — P.O.
Box 1010, Launceston 7250;and ACT -
P.O. Box 46, Canberra City 2601.



DIRECT DRIVE TURNTABLE
ENON = siL7o

SPECIFICATIONS

T - ¥ providing a direct drive system with

\ 7 -|f the following features:— STARTING TIME:
N _—_// ‘ l' 2.1 seconds for 0 to 33-1/3 r.p.m.
]

e HIGH ROTATIONAL ACCURACY WOW AND FLUTTER:

e LARGE DIAMETER TURNTABLE Less than 0.04% (WRMS) at
EQUIPPED WITH STROBOSCOPE 33-1/3 rp.m.

e RUBBER & FELT INSULATORS

e INDEPENDENT CUEING LEVER SIGNAL TO NOISE RATIO:

e HIGH SENSITIVITY TONE ARM Over 60 dB.

e WOW AND FLUTTER OF LESS .
THAN 0.04 PER CENT (WRMS) at 'O ioomare

33-1/3 rpm

The Professional Audio Brand
BEBANPI - blsssiimans amiline o' 200 L it s A - 390 0

e p——n.

‘ b AMPLIFIER
>y Y
i " ) N
prower phawe \probens g bane trrble balamee dubbing  monitor
= L oy T | SRV : o B This integrated stereo unit
L '% ® @‘gj i ( j .{- > { 3 0 has a rated output of 40W
[ e . .ol - T o i N B + 40W both channels driven,
s 5 ) 1 L and through the use of PNP-
= NPN transistors a pure com-
- SPECIFICATIONS Residual Noise: Lower than 2 mV (0.5 uW) plementary circuit has been
All silicon transistor stereo premain Damping Factor: More than 35 provided, permitting improvement in driver
amplifier. Power Bandwidth: 20 Hz — 45 kHz (—3 dB at rated output) efficiency and power bandwidth.

DENON T+ :-.: sores tunmw BT 1900

ST-3900
AM-FM Tuner

The design of this receiver has
been co-ordinated with that of
the above integrated amplifier, | power i toning Tuaction
and features include silicon IC | e - . ;

.

i it pr -
chip, diode limiter, and three | = &' Lt r . 9 Ak i
coramic filter elements. Also | % > hI-: =""‘ ’l? s 4-.? @‘
provided is a muting circuit to | oy 4 y

minimise Interstation noise. I

et dsrre el renyy
96 B uw
) . a0+ UM - W - omE (LT [ ] I

LR LG LR AR
1]

SPECIFICATIONS Hi-Fi Audio Equipment
Solid State AM-FM Stereo AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED

Tuner. 554 Parramatta Road, Ashfield, NSW 2131 Phone 797 5757
3-Integrated Circuit, 1-FET, K
Melbourne Brisbane  Adelaide Perth Hobart Townsville

8-Transistor and 5-Diode. Canberra

: 560 4533 44 1631 27 :

Power Requirement: 22366 710888 34 5266 79 6155 95 3431
AC 100, 120, 200, 220 Newcastle  Launceston

230~240 volts changeable, 25166 44 5155

50/60 Hz
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Project 136

Linear-Scale
Lopuacitance Meter

If you want to find out what values those odd capacitors are, then here's

the instrument for you.

ONE OF THE HANDIEST instruments
for an electronics hobbyist, or to have
around an electronics workshop, is a
capacitance meter. Every multimeter
has a resistance scale — and it gets used
quite often. But there is often a
requirement for measuring capacitance,
and few multimeters have a capacitance
range.

For example, measuring the value of
a variable capacitor used to temporarily
‘trim’ a filter or oscillator that is to be
replaced by a set of fixed capacitors.
Or a bagful of ‘bargain’ unmarked
capacitors may have been obtained or
the color code or numeral code has,
disappeared and the value of a
component needs to be determined.

Once you have a capacitance meter,
you suddenly find uses for it!

This capacitance meter provides a
linear scale readout of the value of
unknown capacitors generally to within
5% or as good as 2% depending on the
accuracy of the meter used.

Range
The meter will measure capacitance
values down to 5 pF and up to 1 uF.
Scale divisions on the model shown
were at 2.5% intervals,

Five ranges are provided: 100 pF,
1nF, 10 nF, 100 nF and 1 uF.

Different ranges can be provided by
selecting different values for the range
resistors R7 to R11. For example, five
ranges from 47 pF to 0.47 uF could be
included by changing R7 to 470 ohms,
R8 to 4.7k etc. The meter scale would
have to be hand-calibrated in this case.

Construction

The construction is quite straight-
forward. The majority of the small
components are mounted on the printed
circuit board. The range resistors are
moynted on the switch lugs as illustrated
in the photographs.

All the range resistors, R7 to R11,
and R12 are high tolerance 1% or 2%
resistors accurately measured to be
within the tolerance required. If only
5% or 10% accuracy of capacitance

value is required then standard 5% or
10% tolerance resistors may be used,
obviating the need for selecting them, or
buying the expensive high tolerance
tvpes.

Capacitance ranges
Accuracy

Calibration
Power requirements

SPECIFICATION — ETI 136

100 pF, 1 nF, 10 nF, 100 nF, 1 uF.

5% or better

(2% possible with component selection)
by internal calibration capacitor

240 V AC or 2 x 9V No. 916 batteries

ELECTRONICS TODAY INTERNATIONAL ~ MARCH 1978
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Project 136

The printed circuit board, meter,
range switch, potentiometers, pilot light
measurement terminals and on/off
switch are all mounted on the front
panel as illustrated.

The power supply is mounted on the
back panel, as is the mains/battery
switch. The batteries (if used) may be
mounted inside the case. Overall case
size is 180 mm wide by 95 mm deep by
128 mm high.

A small tagstrip is used to terminate
the mains input and transformer leads
and the rectifier components. Both the
back panel and the front panel should
be connected to the mains earth which
is terminated on the tagstrip, the strip’s
earth tag being secured under one of the
transformer mounting bolts.

The calibration capacitor is a high
tolerance (2% or better) polystyrene
or, better still a silver mica type. This
component is mounted from the
appropriate switch lug to a suitable
ground lug mounted on the front panel.

The printed circuit board has PC
stakes (or pins) soldered in all the
positions marked on the component
overlay.

Two of these (marked E and Cx on
the PC artwork) are used to mount the
PCB directly on the back of the “Cx"”
terminals, as illustrated in the photo-
graphs. This avoids increasing the
circuit stray capacitance.

Little difficulty should be exper-
ienced if the component overlay is
followed and the photographs are
referred to during construction.

Note that alternative panel layout is
possible if a standard type of panel
meter is used rather than the edgewise
meter shown in the photographs.

The front panel was hand-lettered
with Letraset on the prototype. A
Scotchcal type front panel could also be
prepared if desired.

The CAL. potentiometer is a screw-
driver-adjust type and was mounted
with a fixing collet. Knob-twiddlers
can cause havoc.

Using the Meter

Once the instrument has been tested
and confirmed to be in working order,
switch the range switch to the 100 pF
position and turn the SET ZERO control
so that the meter reads zero with no
capacitor connected to the Cx terminals.
Then switch to the CAL. position and
adjust the CAL. potentiometer so that
the meter reads full scale.

Now you are set to measure all those
‘unknown’ capacitors.

Any devices used to grip capacitors
being measured, and plugged into the
Cx terminals, will add stray capacitance
and this will need to be compensated
for by readjusting the zero set control.

Continued on page 14 . . .

12

Note: A suitable edge meter is available
from Ham Radio Suppliers 323
Elizabeth St, Melbourne 3000
(67-7329, 67-4286). They have been
advertised at $3.00 each (plus P & P
if ordered by mail). The particular
meters are 0—1 mA movements
calibrated 0—5 ounces. The scale is
easily removed and reversed to
provide a blank scale which can be
hand-calibrated (use a reg. voltage
supply a good pot. and a mirror
scale or digital meter to set the
current points). This is best done
with the meter mounted on the
panel. Excellent accuracy can be
obtained.

PARTS LIST — ET! 136

Resistors

R1 560k , %W

R2 470 ohm. W

R3, 6, 13 1k5. UW

RS 10k, %W

R7 1k, %W, 2%

R8 10k, " eitheruse 2% tol.

R9 100k " ' resistors or selec-
ted 5% or 10%
tol. see text.

R10, 12 im

R11 om

RV1 10k/A panel mounted, screw-

driver adjusted
RV2 500 ochm/A pot.

Capacitors
Cc1 3n3, Philips polystyrene or

silver mica

Cc2 10nF greencap or ceramic

Cc3 1nF Philips polystyrene
(selected, 2%) or silver mica,
2%

Cc4 100nF greencap

a5 100nF greencap

(o] 640 uF, 25V electrolytic

Semiconductors

D1 EM401 or similar

S1 DPST or DPDT, 250 V AC
rated min. toggle switch

S2 SPDT or %-DPDT min, toggle
switch

S3 single pole, six-position OAK
switch

Q1 2N2646

Q2 BC107 or BC108, BC109 or
equivalent

IC1 LMSS55 or NESS55 timer IC.

162 78112 (preferred) or 7812

or LM340-T12

Miscellaneous

T PF2851 or M2851, 12.6 V
C.T.@ 150 mA

Pilot 12 V, 20 mA bayonet lamp
and holder.

Case Instrument case, Australian
Transistor Co. model 754 or
similar

M1 0O-1 mA meter, see text

Sundries pk screws, wire, batteries,

nuts, bolts, tagstrip, etc.
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Project 136

Linear-Scale

Lapacitance Meter

If you want to find out what values those odd capacitors are, then here’s

the instrument for you.

ONE OF THE HANDIEST instruments
for an electronics hobbyist, or to have
around an electronics workshop, is a
capacitance meter. Every multimeter
has a resistance scale — and it gets used
quite often. But there is often a
requirement for measuring capacitance,
and few multimeters have a capacitance
range.

For example, measuring the value of
a variable capacitor used to temporarily
‘trim’ a filter or oscillator that is to be
replaced by a set of fixed capacitors.
Or a bagful of ‘bargain’ unmarked
capacitors may have been obtained or
the color code or numeral code has,
disappeared and the value of a
component needs to be determined.

Once you have a capacitance meter,
you suddenly find uses for it!

This capacitance meter provides a
linear scale readout of the value of
unknown capacitors generally to within
5% or as good as 2% depending on the
accuracy of the meter used.

Range
The meter will measure capacitance
values down to 5 pF and up to 1 uF.
Scale divisions on the model shown
were at 2.5% intervals.

Five ranges are provided: 100 pF,
1nF, 10 nF, 100 nF and 1 uF.

Different ranges can be provided by
selecting different values for the range
resistors R7 to R11. For example, five
ranges from 47 pF to 0.47 uF could be
included by changing R7 to 470 ohms,
R8 to 4.7k etc. The meter scale would
have to be hand-calibrated in this case.

Construction

The constrfuction is quite straight-
forward. The majority of the small
components are mounted on the printed
circuit board. The range resistors are
mognted on the switch lugs as illustrated
in the photographs.

All the range resistors, R7 to R11,
and R12 are high tolerance 1% or 2%
resistors accurately measured to be
within the tolerance required. If only
5% or 10% accuracy of capacitance

value is required then standard 5% or
10% tolerance resistors may be used,
obviating the need for selecting them, or
buying the expensive high tolerance
tvpes.

SPECIFICATION — ETI 136

Capacitance ranges
Accuracy

Calibration
Power requirements

100 pF, 1 nF, 10 nF, 100 nF, 1 uF.

5% or better

(2% possible with component selection)
by internal calibration capacitor

240 vV AC or 2 x 9V No. 916 batteries
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Project 136

The printed circuit board, meter,
range switch, potentiometers, pilot light
measurement terminals and on/off
switch are all mounted on the front
panel as illustrated.

The power supply is mounted on the
back panel, as is the mains/battery
switch. The batteries (if used) may be
mounted inside the case. Overall case
size is 180 mm wide by 95 mm deep by
128 mm high.

A small tagstrip is used to terminate
the mains input and transformer leads
and the rectifier components. Both the
back panel and the front panel should
be connected to the mains earth which
is terminated o the tagstrip, the strip’s
earth tag being secured under one of the
transformer mounting bolts.

The calibration capacitor is a high
tolerance (2% or better) polystyrene
or, better still a silver mica type. This
component is mounted from the
appropriate switch lug to a surtable
ground lug mounted on the front panel.

The printed circuit board has PC
stakes (or pins) soldered in all the
positions marked on the component
overlay.

Two of these (marked E and Cx on
the PC artwork) are used to mount the
PCB directly on the back of the “Cx"’
terminals, as illustrated in the photo-
graphs. This avoids increasing the
circuit stray capacitance.

Little difficulty should be exper-
ienced if the component overlay is
followed and the photographs are
referred to during construction.

Note that alternative panel layout is
possible if a standard type of panel
meter is used rather than the edgewise
meter shown in the photographs.

The front panel was hand-lettered
with Letraset on the prototype. A
Scotchcal type front panel could also be
prepared if desired.

The CAL. potentiometer is a screw-
driver-adjust type and was mounted
with a fixing collet. Knob-twiddlers
can cause havoc.

Using the Meter

Once the instrument has been tested
and confirmed to be in working order,
switch the range switch to the 100 pF
position and turn the SET ZERO control
so that the meter reads zero with no
capacitor connected to the Cx terminals.
Then switch to the CAL. position and
adjust the CAL. potentiometer so that
the meter reads full scale.

Now you are set to measure all those
‘unknown’ capacitors.

Any devices used to grip capacitors
being measured, and plugged into the
Cx terminals, will add stray capacitance
and this will need to be compensated
for by readjusting the zero set control.

Continued on page 14 . . .
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Note: A suitable edge meter is available
from Ham Radio Suppliers 323
Elizabeth St, Melbourne 3000
(67-7329, 67-4286). They have been
advertised at $3.00 each (plus P & P
if ordered by mail). The particular
meters are 0—1 mA movements
calibrated 0—5 ounces. The scale is
easily removed and reversed to
provide a blank scale which can be
hand-calibrated (use a reg. voltage
supply a good pot. and a mirror
scale or digital meter to set the
current points). This is best done
with the meter mounted on the
panel. Excellent accuracy can be
obtained.

PARTS LIST — ETI 136

Resistors

R1 560k , %W

R2 470 ohm, %W

R3,6, 13 1k5. “aW

RS 10k, WW

R7 1k, B¥W. 2%

R8 10k, " " eitheruse 2% tol.

R9 100k ” " resistors or selece
ted 5% or 10%
tol. see text.

R10, 12 m

R11 iom

RV1 10k/A panel mounted, screw-

driver adjusted
RvV2 500 ohm/A pot.

Capacitors
C1 3n3, Philips polystyrene or
silver mica

Cc2 10nF greencap or ceramic

c3 1nF Philips polystyrene
{selected, 2%) or silver mica,
2%

ca 100nF greencap

C5 100nF greencap

C6 640 uF, 25V electrolytic

Semiconductors

D1 EMA401 or similar

S1 DPST or DPDT, 250 V AC
rated min. toggle switch

S2 SPDT or %-DPDT min, toggle
switch

83 single pole, six-position OAK
switch

Q1 2N 2646

Q2 BC107 or BC108,BC109 or
equivalent

IC1 LM555 or NESSS timer IC.

162 78L12 (preferred) or 7812

or LM340-T12

Miscellaneous

T PF2851 or M2851, 126 V
C.T.@ 150 mA

Pilot 12 V, 20 mA bayonet lamp
and holder.

Case Instrument case, Australian
Transistor Co. model 754 or
similar

M1 0O-1 mA meter, see text

Sundries pk screws, wire, batteries,

nuts, bolts, tagstrip, etc.
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12V 20mA
PILOT

1 8

78L12

02 - BC107,8,9

b~ IC2-78L120r

7812 or
LM340-T12

IN

Ty =
L

BLACK E
TERMINAL 1 a2

RED
TERMINAL

-
o
->

@ INSERT P.C. STAKE
IN HOLES MARKED
THUS.

IC1 — NESSS (OIL)

7812
LM340-T12

E ? wllilour
AR REF.

EDGEWISE METER
OR OTHER
SUITABLE TYPE

TO
VR2

SUPPLY
INPUT

I
2
N
+

BATY.

§2

Q
PMAINS

NOTES:

R7-R12 ARE %W, 1% OR'2%
RESISTORS OR SELECTED
5% RESISTORS, ALL OTHER
RESISTORS %W, 10%.

€1, C3 ARE POLYSTYRENE
OR SILVER MICA.

R7-R12 and C3 are mounted on the rear
of the range switch

A unijunction transistor, Q1, is connected
as a relaxation oscillator with a frequency
determined by R1-Cl. The frequency of
oscillation in this instance is about 1 kHz.

Pulses of about 1 us duration are
produced across R4 each time the UJT
“fires”. The resistance between b2 and b1
of the UJT reduces to a low value each
time the emitter conducts. Much of the
charge stored in C1 is “dumped” across
R4 for the short duration that the c-bl
junction of Q1 conducts.

The narrow pulses across R4 drive the
base of Q2 via R3, which serves as a
base-current limiting resistor. The pulses
cause Q2 toconduct for the same duration,
that is, about 1us, and negative-going
pulses from the collector of Q2 drive the
“TRIGGER™ input of the 555 timer,

HOW IT WORKS — ETI 136

When IC1 receives a trigger pulse at pin
2, the flip-flop is set, releasing the short
circuit across Cx and driving the output,
pin 3, high. The voltage across the
capacitor then increases exponentially for
a period that depends on the value of the
unknown capacitance Cx. The period is
determined according to the formula:

t=1.1 RrCx

At the end of the period, the compar-
ator resets the flip-flop which in turn
discharges the unknown capacitor, Cx, and
drives the output to its low state.

This cycle .is repeated each time a
negative-going trigger pulse appears at pin
2 of ICI.

Thus as the range resistor value (Rr)
is fixed, the ON/OFF ratio of the output

the relaxation oscillator frequency and
trigger pulse duration.

The current measured through the
‘load’ resistor on the output (R6) of IC1
will thus be directly proportional to the
value of the unknown capacitor Cx.

The meter, M1, measures the current
through R6, the meter inertia ‘averaging’
the current.

As the voltage at the output pin swings
between about 2/3 Vec and less than 1/3
Vccinits *high’ and ‘low’ states respectively
the DC offset is compensated for by
retuming the ‘load’ current through an
offset voltage developed across VR2 via
R13 from the supply rail.

Zero-setting is accomplished by making
VR2 variable. A calibration control is
provided by making a portion of the

IC1. This is connected to operate as a voltage will be determined by the value of ‘load’ resistance variable — VR1 here.
monostable in this circuit. Cx. The ON/OFF ratio is independent of
ELECTRONICS TODAY INTERNATIONAL — MARCH 1978 13



Project 136

s.. from page 12

However, this will only have to be done
on the 100 pF and 1000 pF ranges as
the added capacitance will be negligible
on the higher ranges.

Meters

An edgewise-mounted panel meter was
used in the prototype for several
reasons. Firstly, we had one! Secondly,
a scale nearly 50 cm long allowed us to
calibratethe meter at very close intervals
— 2.5% here, and still give accurate

readout. Thirdly, the edge meter used
little panel space, giving it a clean,
uncluttered appearance.

A 0—1 mA meter was used as it has a
convenient scale. If you use a range with
full-scale values of 47 pF t0 0.47 uF a
500 uA FSD meter will have to be used.

The zero-set potentiometer, VR2,
provides a small voltage offset as the
output, pin 3, or 1C1 does not go to
zero volts and it also compensates for
the effect of the small stray capacitance

CAL CAPACITANCE METER

SET ZERO

O

1000pF
*

100pF @

CAL.e

O

0.01uF
°
® 0.1uF

® 1uF

in the construction.

A calibration position is-provided on
the range switch for the sake of conven-
ience. The original model did not have
this refinement but we soon added it
when we found out how useful it wasl! it
also helps to maintain accuracy as a
‘standard’ capacitor does not have to be
kept external to the instrument for this
purpose — we kept losing ours until we
put it in the circuit! ®

PANEL LETTERING

ON
PILOT RANGE
- — -175— - -
o ‘ 3. -1 -
E S B § ul’ TR ¥ ] T'T L}
44 ¢ |
3 3
oo 26—t - I
. 8 4
3 l 1
|

=123

pe- -25. o Y AW 1
S CAR e
| NOTES:
@) 4 HOLES, 10mm DIA.
X I (™ 1HOLE, 6mmDIA.
FRONT PANEL SECUS 'T _u‘:’ T | (® 2HOLES, 8mm DIA.
8Y FOUR SMALL SELRFE—D 1 1 ] @ 4HOLES, 2mmDIA.

TAPPERS. BACK PANEL
SECURED IN SIMILAR
MANNER.

14

PROTOTYPE PANEL LAYOUT

ALL DIMENSIONS ARE IN
MILLIMETERS.
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3009 SerieslIl

now more than ever...

The best pick-up arm in the world

SIS

e Unique balance system to give
minimum-inertia operation for cartridges
weighing anything from 12g down to
zero.

e Ingenious construction, with high-
density metal cores in precision plastic
mouldings.

e Conventional tone-arm and shell are
replaced by an integral carrying arm
which is interchangeable for multi-
cartridge use. Carrying arm is formed of

moulded carbon fibre and nitrogen-
hardened titanium, achieving a rigidity
many times that of aluminium or other
conventional materials, and providing a
natural loss of unwanted acoustic
information.

e Viscous damping in both planes, with
choice of three damping rates covering
all cartridge compliances.

e Bias graduated from O to 2.5g with
fine adjustment.

e Tracking force of 2.5g with 0-1 5g fine
adjustment and 1g of coarse adjustment.
e L ongitudinal and lateral balance with
fine adjustment.

e Fluid-damped lowering and raising
control.

e Qutput : twin gold-plated phono
sockets plus separate ground.

For further information, write to

AUDIO ENGINEERS PTY. LTD.

AUDIO ENGINEERS P/L

AUDIO ENGINEERS (Vic.)

AUDIO ENGINEERS (Qld.)

ATHOL M. HILL P/L

342 Kent Street
SYDNEY 2000 N.S.W

2A Hill Street.
THORNBURY 3071 Vic.

514 Castlemaine Street.
MILTON 4064 Qid

33 Wittenoom Street,
EAST PERTH 6000 W.A.

AE127/FP



WHAT GOESIN
MUST COME OUT.

Ortofon professional cutter head type DSS 732 in Latest from Ortofon is the M 20 Super—a unique

action. magnetic stereo cartridge, based on our exclusive
world-patented Variable Magnetic Shunt (VMS)
principle.

When it comes to perfection in recorded sound the principle is as
simple as this:

What goes in must come out.

Which means that the response from the groove of your favourite
record should be as close as possible to the sound of the original master
tape.

With this in mind, we at Ortofon concentrate our activitiesin two
areas only: the production of sophisticated cutting equipment for
making master records—and the manufacture of the finest pick-up
cartridges to play the discs which they produce.

Most of the major record companies use Ortofon cutters. And
because it is only natural that the manufacturer who knows most about
making the records should also know most about playing them, our
cartridges for many years have been the choice of professionals and
discerning music lovers throughout the world.

Ortofon do not make turntables, amplifiers or loudspeakers. We put
all our experience into developing advanced products to cover the two
most critical sectors in sound reproduction: the cutting and the
playback of records.

For us accuracy in sound is more than just a slogan.

It’s our reason for being in business. O r I_O ro n

___________ accuracy in sound
HARMAN AUSTRALIA PTY. LTD Drstributed in New Zealand by—

PO Box 6. BROOKVALE, N.S.W. 2100. AWA NEW ZEALAND Ltd. P,O. Box 1363, AUCKLAND, Telephone: 76 0129;
Telephone (02) 939 2922 WELLINGTON, Telephone: 85 1279; CHRISTCHURCH. Teiephone: 89 0449,

HAYOR78



Arm/Cartridge Interface

It seems obvious that most of the new crop of moving-coil
cartridges are capable of delivering very fine performance
when correctly fitted to a suitable arm. The interesting thing
here is that the ultra-low mass syndrome is no longer prevalent
and that manufacturers of both arms and cartridges have come
to grips with the idea that a moving-coil cartridge, by virtue of
its low compliance, needs at least a medium mass arm (say 15
gm or so effective mass less cartridge) to avoid serious
resonance problems in the low frequency band. The mass will
obviously have a stabilising effect on the pickup system
enabling the stylus to follow the groove modulations without
the entire pickup system attempting to trace very low
frequencies. OQur own experiments so far indicate that arms
such as the Formula 4, whilst providing first class conditions
for high-compliance cartridges, do give low-frequency problems
with items like the Denon DL 103, the Ortofon MC20 and our
regular Decca 6E.

Of course, low effective mass is most needed in the vertical
plane to avoid loss of contact between stylus and groove on
warped and rippled record surfaced, whilst stability (by virtue
of mass) is most needed in the lateral plane, since bass modul-
ations on records are almost invariably lateral with minimal
vertical elements. One solution to the conflicting demands of
low vertical mass and high horizontal mass is the excellent
Dynavector (Onlife) arm which must currently take the cake
for  innovative and practical design. This arm is based on a
massive pedestal which also enables it to be used free-standing
(i.e. not secured to the turntable) and the main carrying arm,
also very massive, pivots only in the horizontal plane. This
main arm supports an offset sub arm which, whilst of adequate
rigidity and total mass relative to its size, has very low effective
vertical mass. The sub arm, which carries the headshell and,
beyond its pivot (which allows only vertical motion) a very
small counterweight, is unlikely to allow series resonances to
develop in the audible band. The only possible penalties arising
from the use of the short sub arm are, first, that greater dis-
tortion due to vertical tracking angle changes is likely by
comparison with arms having longer effective length in the
vertical plane — although this is probably of less consequence
than the mistracking distortion resulting from a high-mass arm
playing a warped record; and secondly, the pivots for the sub
arm must be very carefully made and maintained, for friction
so close to the stylus would obviously have greater influence
than the same amount of friction in a longer arm.

So far, we've heard a Dynavector 20B in this unusual look-
ing arm and can only confirm that the cartridge gives a distinct
performance improvement thus ‘used. After our initial, rather
disappointing acquaintance with the 20B, as used in JH and
SME arms, we were, of course, agreeably surprised. But it
doesn’t end there. Read on for more news on the 20B.

Cartridge/ Amplifier Interface
The 20B has displayed certain problems with the majority of
preamps, resulting in noticeable bass-shyness and a rather
prominent high treble brightness. These effects are due to
modification of the 20B’s frequency response by reactive
components in the equalisation section of the preamp.

To overcome this problem, Modular Electronics, P.O.
Box 245, Narrabeen, NSW, 2101, has introdyced a ‘black box’

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

(it’'s actually grey hammer finish but we’ll let that pass) based
on a first stage buffer amp interfacing with the cartridge,
a precise RIAA equalisation stage, and then a further buffer
amplifier which feeds direct to the line-level inputs of the
majority of preamps. (The aux. input will normally be used).
Used with the ‘black box’, the 20B sounds vastly improved,
giving a very detailed and beautifully balanced result. One
thing in favour of the 20B is its first class tracking perfor-
mance, which has made it a cartridge well worth considering in
any event.

Modular Electronics can also supply equalisation cards
suitable for the Decca 6E (at last!) and the next subject for
treatment is the Garrott P77, which we wouldn’t have thought
needed much doing to it to judge from our experience. The
P77, fitted with a Weinz stylus, a parabolic type from W,
Germany, looks like being a big favourite and if its performance
can be even further improved using the Modular Electronics
unit, a lot of listeners will be very happy indeed. The ’black
box’ can be ordered direct from Modular Electronics and
expected RRP is $149.

Jordan-Watts Flagon E
The Jordan-Watts Flagon loudspeaker, using a single Jordan-
Watts drive unit module (we shall describe this in greater
detail in the next issue) is based on a ceramic enclosure which
looks like a traditional wine flagon. The drive-unit, a full-range
device with a metal diaphragm, is sealed into the enclosure and
covered at the front with a rather garish grille made of wooden
strips glued to a gauze backing. A lead-out cable is provided
for input connection.

@ Continued overleaf
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The inside of the enclosure appears to be stuffed with foam
plastic, and the cork stopper is hollow in the middle to provide
reflex loading. The speaker system combines a number of
important desiderata — a non-resonant enclosure material, for
example, of irregular shape. Most people refuse to take the
Flagons seriously, which is a pity since for size they sound
exceptionally good, the main drawback being a lack of genuine
bass output (which one would expect anyway from a compact
loudspeaker) and a deep nasal colouration giving certain male
speakers the effect that they have mild sinusitis. Even so, we

found the sound very satisfying indeed, with a dramatic
impression of perspective and wide dynamics, first class
definition, extremely stable stereo imaging and good
coherency of complex sounds.

Well, we can live with the colouration which was by no
means unpleasant, for the other qualities of the samples illus-
trated very clearly the benefits of a really good single-diaphragm
full range drive unit. We're sure we haven’t heard the last of
Jordan-Watts and look forward to hearing others in the range
— samples are to hand but as yet we’ve not had the opportunity
to set them up.

Spectrum Planning Plea

INCREASING PUBLIC DEMAND for high quality stereo FM
radio broadcasts is underlining the appalling state of frequency
allocation in Australia. In a situation where a major television
channel has been allocated a frequency hardly suitable for TV
transmissions (channel 0); where TV transmissions occupy part
of the spectrum used overseas for FM radio; where communic-
ations for air traffic control use frequencies different to those
employed internationally (thus necessitating duplicate radio
equipment for aircraft flying into Australia from overseas), it
is clear that effective long term planning is overdue.

Even though some of the decisions contributing to this
woeful situation could, under prevailing circumstances, have
been justified at the times they were made, other decisions —
such as the UHF/FM radio idea, mooted by major industrial
interests and fortunately scotched before UHF sound broad-
casting was forced upon us — have definitely been against the
public interest and are now causing enormous problems to the
authorities and broadcasting licensees involved. This is the
view of Grahame Wilson, spokesperson for the Public Broad-
casting Association of Australia.

Mr. Wilson discussed the situation with us at some length
and pointed out that, with the Geneva World Administrative
Radio Conference taking place in 1979, an enquuiry into
radio frequency spectrum management in Australia was
immediately necessary for the formulation of future broad-
casting policy. The enquiry should:

— review the demands for radio services

— review recent technical developments which might alter

the use of the radio spectrum

— recommend long term policies on radio spectrum use

— show how long and short.term use of the radio spectrum

can be balanced

— declare what research could help make better use of

the radio spectrum

— consider the implications of the International Tele-

communications Union’s policy

— consider the immediate needs of Australian radio

broadcasters and

— determine the role in spectrum planning of the Post and

Telecommunications Department.

Mr. Wilson believes such an enquiry, resulting in concrete
proposals and actions for sorting out Australia’s broadcasting
mess, could save Australia from the sort of problem referred to
by MclLean in his 1975 report — ‘The non-standard use in
Australia of the Band 88 — 108 MHz has given rise to a large
part of the problem on which we have been called in to make
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recommendations. The introduction of FM (sound broadcast-
ing) into the UHF band would also be contrary to international
practice and could consequently give rise to similar embarrass-
ment in the future’.

The result of the Mclean report was introduction of
experimental broadcasts in Sydney, Melbourne and Brisbane,
later giving way in Sydney to a full stereo service on 92.1 MHz
by 2MBS-FM.

Political Plaything

We asked Mr. Wilson whether yet another enquiry into broad-
casting was likely to return any successful result, and he
informed us that this particular enquiry was essential to avoid
embarrassment for Australia at the 1979 WAR conference.
The main problem seemed to be that no rigid policy for future
planning was currently available and this was the real cause
for concern. Mr Wilson pointed out that broadcasting as a
whole was really a political plaything, with very few people
seeming to realise the tremendous importance of proper
management and planning. He urged the introduction, as soon
as practicable, of UHF TV broadcasting, ideal for Australian
conditions where terrain and community virtually dictated
use of local broadcasting stations rather than fewer VHF
stations covering wide service areas. And with a large number
of domestic TV receivers now equipped with UHF tuners, such
a changeover would seem to be a logical move, especially in
regions where existing VHF services (channels 3, 4 and 5)
overlapped internationally used FM sound broadcast frequen-
cies.

This particular problem arose from a request in 1961 to
increase the number of VHF TV channels from 10 to 13, and
in response to this the Huxley Committee recommended
direct departures from the ITU (International Telecommuni-
cations Union) preferred usages of spectrum space.

Other TV channels cause other problems. Channel 5A was
placed in an international satellite and space research band,
currently still in use. Part of Channel O falls into the amateur
radio band (50 — 54 MHz) preferred for 1TU region 3, which
includes Australia. This particular channel is technically barely
suitable for TV broadcasting! Another unusual feature of the
Australian allocation is the existence of a space, 6/7ths of a
TV channel wide, left between channels 9 and 10 for use by
domestic aviation.

In a press release drawn up for the Public Broadcasting
Association of Australia, Mr. Wilson attributes these anomalies
to the need for quick, high powered penetration of television
services. The cost is now being felt with the development in
Australia of FM radio some 25 years behind the rest of the
world.

Timetable

The extreme difficulty being experienced in allocating FM
services now needs to be emphasised, says Mr. Wilson. It is
time for a definite timetable for overall frequency spectrum
management reform to be drawn up. The effect of changing
frequency allocations in the FM band will be felt by all UHF
and VHF spectrum users, not only television services. The
radio spectrum, if properly managed, will provide ample space
(Washington DC has over 40 FM services in the 88 — 108 MHz
band!} for everyone; broadcasters, communicators and the
general public. There should be clear separation between user
bodies and the allocating authority. The latter should be
charged with looking at the entire radio spectrum, with clear
instructions for forward planning and evaluation of competing
uses on the basis of cost/benefit analysis.

Had this been carried out in the 1950's and 1960’s it is
possible we might not have gone directly to UHF TV as a
solution to our needs, as was done in the UK for the intro-
duction of colour television — no VHF colour telecasts were
made and VHF monochrome receivers are no longer available,
the simultaneous VHF mono broadcasts gradually being
phased out. Thus the present difficulties caused by our non-
standard use of the VHF band might never have occurred.

Mr. Wilson emphasised that the time to introduce
planning policies was now, for the situation, left to the com-
promise now being advocated to enable establishment of a
small number (up to seven in Sydney) of new FM radio
stations, would certainly not improve. Apart from anything
else, concrete proposals for more efficient use of the radio
spectrum would save Australia from acute embarrassment at
the 1979 WAR conference — to say nothing of the improve-
ment and increase of all broadcast services for the community
as a whole.

Further details and background information can be
obtained from the Public Broadcasting Association of Aust-
ralia, P.O. Box 578, North Sydney, NSW 2060.

SHURE OCTNE
ANALYSER

TO HI-FI ENTHUSIASTS, Shure Brothers of the USA is best
known for its range of pickup cartridges and its association
with the specialist British pickup-arm maker, SME.

But in the recording and broadcasting field, Shure is known
mainly for its microphones and other products aimed at the
professional user.

Among the electronic components produced by the
company is an equalisation analysis system, consisting basically
of a ‘black box’ model M615, fitted with a random noise
generator for use as a signal source, the unit also being
provided with a LED indicator system for measuring relative
level in each of ten octave bands. Auxiliary to this unit is model
ES615 analyser microphone, featuring a response tailored
specifically for use with the M615.

The purpose of the system is to analyse the overall frequency
response of an auditorium and to opfimise, using an anti-
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feedback filter system or octave equaliser, the frequency
frequency response of a public address or sound reproducing
facility within it. Whilst the system has potential to give useful
measurements of a hi-fi system in a domestic setting, our
experience with this and other systems leads us to believe that
a compensated frequency response in such a listening situation
does not always give improved subjective performance. There
are several possible explanations here, and one of these is the
influence of the ordinary living room on audio frequencies
due to its small size. Compensating for the severely undulating
bass response in smaller rooms is the chief problem, particular-
ly since response varies dramatically in different parts of the
room — as listeners of wide-response hi-fi systems will be
aware. Thus a response might feasibly be improved, actually
and subjectively, for a very small listening area but can easily
degrade performance elsewhere.
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project equipment in bright,
colour co-ordinated
surroundings

ELIZABETH STREET

LONSDALE STREET
LATROBE STREET

PRODUCTS AVAILABLE AS LISTED:

Semi-conductors, potentiometers, resistors, capacitors, aluminium and plastic pro-
ject boxes. Project kit boards, amateur and CB radio plus accessories. Test equip-
ment, vero board, transformers, knobs, wire, radio/TV antennae, speakers, turn-
tables. In fact just about everything electronic.

CALL IN AND CHECK OUR LOW LOW PRICES

EWISTRONICS ove
AVAILABLE T00

289 LATROBE ST, MELBOURNE. Ph (03) 663 1785




<N
OGN

Regardless of the problems of performing subjectively
acceptable equalisation, and the foregoing is not to say that
PA equalisation is necessarily a simple process, Shure appears
to have done everything possible to ensure rapid and effective
use of graphic — or more correctly, octave — equalisers in a
sound system. We received samples of the compiete equalisation
analyser, complete with microphone and all accessories, neatly
and safely contained in a tough lightweight suitcase type
carrying case. We also received Shure’s SR107 mono octave
equaliser which had been sent for assessment by Hi-Fi Review
magazine.

Different operating procedures are employed for P.A. work
and hi-fi system analysis. But the fundamental procedure is the
same. Basically the idea is to equalise the system using an
octave equaliser while reducing the range of the ‘hi-lo’
envelope, this being defined by the appropriate rotary control
on the analyser front panel, and indication of response peaks
or dips using the LED indicators. By reducing the size of the
envelope by degrees, it is possible to identify very rapidly
where response deviations occur and to take appropriate
action with the octave equaliser.

SOUND BRIEFS

There’s no doubt the system is very effective indeed. We
were able to equalise our hi-fi system in less than three or four
minutes after a little practice, and that involved treatment of
each stereo channel individually.

The equipment was a joy to use — including Shure’s SR107
equaliser whose rotary controls were, to us, easier to operate
than the slider normally found on such equipment. Sliders,
in our view, are only useful in applications where several
controls are likely to be manipulated at the same time and
where instant indication of their position is necessary. Mixing
desk faders are the obvious application.

We won't go into great details of the equipment. Excellent
descriptive material is available from Shure. We will say that
it is extremely flexible and is usefully provided with both X LR
and standard tip-and-sleeve jack connectors for interface with
just about any installation.

No doubt more accurate equalisation®would be available
using a third-octave system but this would obviously be more
complex, both in design and operation. Shure’s octave system
provides a very effective and economical answer to the
problem it solves and its portability offers great convenience.
We can imagine any number of useful possibilities for the
system and anyone who is professionally involved in sound
reproduction should at least check it out.

Meridian

Audio Technica

Decca International Arm

Garrard Impulse NR Unit

HeadsheHs

Sub Woofers

More Speaker Trends

Linn Isobarik Speakers

Designed by Lecson originators Alan Boothroyd and Bob Stuart, the Meridian range
consists of an amplifier based on ‘black box’ type units with minimal controls. A
loudspeaker system has also been introduced.

Completely new Audio Technica ranges, including cartridges and headphones, are
in production and should soon be freely available.

Latest Decca problem to be solved is incorrect lateral balance of most production
samples. Solution involves enlarging the headshell plug grubscrew hole at the front
end of the aluminium tube to a slot enabling the headshell to be twisted to give
correct alignment.

Presumably based on bucket-brigade electronic time delay circuitry similar to that
used in the SAE 5000 impulse noise reduction unit, Garrard’s new box of tricks has
been released in the U.K. and should soon be available here.

Coral, the Japanese speaker people, have introduced a complex alloy ‘special metal’
headshell of tremendous rigidity. Though fairly massive, the sample we’ve received
from Garrott Bros. in Melbourne seems to give improved performance especially with
moving-coil cartridges.

With JR, Chartwell, JBL and Phase Linear (amongst others) all introducing sub-
woofer systems recently, either as part of complete stereo speaker systems or as
separate add-on units, it will be interesting to discover whether centre bass affects
stereo performance and whether the interference effects of conventional pairs of
full-range woofers might be more tolerable.

Seems probably that more and more speakers will be equipped with active crossovers
and integral power amplifiers before long. The Boothroyd-Stuart Meridian, the JBL
L212 and several other new designs are either fully or partly self powered.

Although we’ve indicated that Lin Isobarik speakers might soon be available in Aust-
ralia, the likelihood is now remote. The reason, we understand, is high cost of the
speakers themselves in addition to the three Naim 250 power amps, active crossover
and preamp needed. With a Linn-Sondek turntable, this little system costs more than
£4,000 in the U.K. which, with tariffs, tax and so forth would bring the local price
to a minimum of $10,000!
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Modern expertise and computer technology
have created a fine piece of equipment.

The NEW

ﬁandard of musi re ction unequalled
enclosure of this size. The DM7 gives almost perfect
amplitude linearity throughout the entire audio
spectrum, and produces phase-coherent sound within a
The DM7 complements da broad listening area. Thedrive units are purpose-designed
remarkable range of monitor and manufa(;‘turfd entirelvdin our own factory, employ-
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Now, professional
3-head monitoring
in a cassette deck.

Up to now you had to
choose between a cassette
deck for convenience. Or,
reel-to-reel for profes-
sional recording features.
Now have it both ways in
the Marantz 5030 cassette
deck.

Here's how:

The Marantz 5030 has
separate record and play-
back heads...the same as
reel-to-reel. This gives you
an instant check of the
quality of your recording
as you record. And, like some of the most expen-
sive reel-to-reel decks, the record and playback
heads on the Model 5030 are super-hard perm-
alloy—a long-lasting metal alloy that gives
better frequency response and signal to noise
ratio than Ferrite material.

For precise azimuth alignment, both the
playback/monitoring and record heads are
set side-by-side within a single metal en-
closure. They can't go out of tracking
alignment.

Complementing this outstanding “head-
technology” is Full-Process Dolby* Noise Reduc-
tion Circuitry. It not only functions during
record and playback...but during monitoring
as well.

What drives the tape past the heads is every
bit as important as the heads themselves. For
this reason the Model 5030 has a DC-Servo

Motor System. The steadi-
est, most accurate tape-
transport method. Speed
accuracy is superb, with
Wow and Flutter below
0.08% (WRMS).

To adapt the Model 5030
to any of the three most
popular tape formulations,
press one of the three but-
tons marked “Tape EQ and
BIAS! There are settings
for standard Ferric-Oxide,
Chromium Dioxide (CrOz2)
or Ferri-Chrome (FeCr)
tape.

With Mic/Line Mixing,

two sources can be re-
. corded at the same time,
combining line and microphone inputs. The
Master Gain Control lets you increase or de-
crease the overall volume of the total mix.

What else could we pack into a front load
cassette deck?

More features. Like a 3-digit tape counter
with memory function. Viscous Damped Verti-
cal-load Cassette Door. Switchable Peak Limiter.
Fast-response LED Peak Indicators. 3" Extended-
range Professional VU Meters. Locking Pause
Control for momentary shut-off in record or
play...and Total Shut-off in all modes when
the tape ends.

And, of course, the unbeatable Marantz 5030
is front loading. Easy to stack or fit on a shelf.
The styling is clean and bold. The sound is the
truest recreation of what was put on tape. If you
want the best—then do what you really want to
do—go for it. Go for Marantz.

I ¢ a T -0 o2 - 0 ¢ 0 ¥V &8
We sound better.
Distributed by Auriema (Australasia) Pty. Limited (A subsidiary of Superscope Inc. of the U.S.A.)

— P.O. Box 604, Brookvale. N.S.W. 2100.

*TM Dolby Labs, Inc. © 1978 Marantz Co., Inc., a subsidiary of Superscope, Inc., 20525 Nordhoff St., Chatsworth, CA 91311.
Prices and models subject to change without notice. Consult the Yellow Pages for your nearest Marantz dealer.
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TDK NECKLACE OFFER

|
|
| Please forward one TDK Magnetic Necklace. | enclose my
| cheque/postal note for $49.95 accordingly. Please make
| cheques etc. payable to ‘Necklace Offer’ and post together
| with order form (or replica thereof) to ‘Necklace Offer’
| Electronics Today International, 15 Boundary St, Rushcutters
I Bay, NSW, 2011.
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Please specify your choice

[J Gold-plated, designed for women




Necklace Offer!

VERY many people suffer from so-called ’stiff
shoulders’ or ‘stiff necks’. It is generally believed that
these unpleasant symptoms are caused by mental or
bodily stress but the exact cause is not apparently really
known.

The TDK Electronics Corporation have produced a
magnetic necklace which they state has proven effective
in relieving such symptoms for a very high proportion of
sufferers.

The Japanese Government’s Ministry of Health and
Welfare has given its approval (NO. 51B-614) to this
necklace and we have read four fully documented reports
from independent authorities (such as the University of
Tokyo's Medical Faculty) to support TDK's statements.

The necklaces are made in two basic forms. Gold-
plated 430mm long and rhodium-plated 560mm long
— these, TDK suggest, would suit men or women.
respectively. Both are sold at the same price.

The necklaces contain extremely powerful rare earth
cobalt magnets which were originally developed for the
NASA space programme. The magnets are permanent.
Necklaces are supplied complete with two connecting
rings, one hook and one length of chain as spares.

TDK advise users to wear the necklace in direct
contact with the skin. It should be worn continuously
including whilst asleep, removing it only whilst taking a
shower or bath.

Most people find it effective after two to three days.

The TDK magnetic necklace is handled in Australia
by the Caldor Corporation and they have made arrange-
ments for our readers to obtain either type at the same
price — $49.95 including postage and packing.

Necklaces should be ordered via this magazine using
the form (or replica thereof) published on this page.

Please make cheques payable to ‘Necklace offer’ and
send C/- Hi-Fi Review, 16 Boundary St, Rushcutters BRay
NSW, 2011.

Please allow at least three to four weeks for delivery

there really are mail delays — particularly of parcels!

Thousands of people have used these necklaces and
claimed they have experienced relieve of ‘stiffness’.
Nevertheless we would like to make it absolutely clear
that all papers published so far show that the devices
vary in their effect from one person to another and that
in some cases they have no effect at all. There is no
totally tangible scientific evidence to support or refute
any claims or statements made although research is
continuing worldwide. Therefore as no claims can
currently be substantiated (and of course no claims are
made by us or Caldor) the ultimate decision and
experience must be yours.

Nevertheless, the necklaces are made by TDK and
that must mean something.

Manufactured by,

STDK

TDK ELLECTRONICS CO., LTD.
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SYNTHESIZERS

NOW FOR SOMETHING MORE AMBITIOUS!

Here are full plans for building two full-scale
electronic music synthesizers.

Many thousands of these remarkable units
have been built world-wide since the series
of constructional articles started in Electronics
Today late in 1973.

Since then, the two units have gained a reputation
as being among the most flexible and versatile of
electronic instruments available.

They have been built as school and university
group projects, by recording studios, professional

musicians, university music departments and as
home hobby projects.

Here, the complete series has been reprinted in a
completely corrected and up-dated form.

The book is available in a limited edition of 2000
copies only.

ENSURE YOUR COPY NOW!

Send $12.50 to Electronics Today International,
15 Boundary Street, Rushcutters Bay NSW, 2011.
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The problems
of PIRATED
RECORDING

How record manufacturers are planning to beat the bootleggers.
By Roger Harrison.

IT WAS ONLY a few years ago that
pirate or ‘bootleg’ versions of Bob
Dylan‘s Basement Tapes and Pink
Floyd’s Dark Side of the Moon, sold
like the proverbial hotcakes, along with
a host of others.

These recordings blatantly advertised
the fact that they were pirated, and thus
of illegal origin — transgressing not only
performer’s rights but also copyright.
Many people were attracted to pirate
recordings for there seemed to be some-
thing rather exciting about owning a
recording which the artist did not
approve. Often, the pirate recordings
contained material not released on
genuine recordings, or were of concert
performances which often differ
markedly from studio performances.
Quality was almost inevitably low-fil

Through a combination of circum-
stances, these bootleg recordings
gradually disappeared from the market.
Groups employed stewards to hunt
through audiences looking for tape
recorders, legal prosecutions were
brought against bootleg distributors
etc. Finally, high prices for low-fi kitled
the market.

Recently, however, the pirates have
changed tack and are presenting re-
cordings that are either made to mimic
legitmate releases on well known labels
or to appear like legitimate competition.
For example, a recording stolen from
EMI may either be packaged to look
like an EMI recording, or packaged in a
sleeve with an authentic-sounding com-
pany label, but not that of an authorised
EMI trader. In neither case does the

NI
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The problems

of PIRATED RECORDING

artist, EMI or anyone else (save the
bootlegger and his outlets) receive any
reward,

Those  recordings that mimic
legitimate. releases are usually a straight,
undoctored copy of the original, with
slightly reduced fidelity. When released
on a phony label, often the recording
is altered in the transfer to disquise
its origin, usually by dubbing applause
or extra instruments onto the copy.

The problem arises here in that both
these techniques are far harder to detect
and prove as bootleg than the previous
methods. The British Phonographic
Industry (the UK recording industry
trade association) have taken numerous
court actions, with some success,
resulting from pure detective work.

SELF-DESTRUCT

However, the final solution to pro-
fessional piracy relics on technological
aids. This can be achieved by either
making the physical act of illegitimate
copying’ technically impossible, or to
make the technical detection of such
copying unambiguous. Unfortunately,
despite considerable efforts, little real
practical headway has yet been made in
either of these directions.

If record companies had their way,
each disc or pre-recorded tape released
and sold to the public, would self-
destruct, refuse to play or produce
unacceptable sounds if copying was
attempted.

To date, anti~copy remains an im-
possible dream. Inventors still tackle the
problem, the cash rewards for a workable
system would be enormous. Inevitably,
one red-herring scheme keeps being
re-invented.

Back in 1967/68, the Beatles’
Electronics Company, Apple, leaked a
story about three patent applications
on a new anti-copy system. Any
attempt at recording a disc pressed
according to this system would result in
a high-pitched whistle they claimed. The
idea attracted a certain amount of
attention, but, in time, the patent
applications were allowed to die, along
with the publicity and Apple Electronics
disintegrated.

Although details of the idea remain a
secret, the system probably involved
recording an ultrasonic carrier
frequency on the disc. Thus, at any
attempt to put the disc material on tape
the carrier on the disc would beat with
the tape recorder’s ultrasonic bias signal

28

and impress an audible signal on the
tape.

In this way, two inaudible frequencies
are combined to produce an audible
frequency which destroys the recording
attempt.

A little thought shows the snags in
the system. To produce an audible
beat with the very high bias frequency
used on tape recorders {around 70 kHz
or higher) requires that a similar signal
be recorded on the disc. The studio
cutting machine won't cut it, the
factory pressing machines won‘t press it
and the would-be-recordist’s cartridige
wouldn’t reproduce it.

It is also easily filtered out at any
stage of the production chain, either
intentionally or otherwise, with no loss
of quality, because the carrier signal is
inaudible anyway. Different tape
recorders have widely different bias
frequencies which also defeats the
system.

The drawbacks are enough to dis-
courage further reinvention of this
system and doubtless account
for the demise of the Apple patents.

There is another daunting aspect to
anti-copy systems. It is likely that if
anyone does devise a system that will
prevent the copying of a disc or tape
onto existing tape recording machines,
the recorder manufactures will soon
devise a defeat button or circuit to
make copying possible again.

WATERMARKS

Anti-copy systems appear defeated for
the moment. However, the concept of
an indelible watermark on the recorded
sound appears somewhat less fanciful.

As with anti-copy, watermark
systems have gone through numerous
futile reinventions. The aim is to record
an inaudible identification signal along
with the recorded sound. The water-
mark signal is inaudible to the listener
when the disc or tape is played on con-
ventional equipment, but it can be
identified or decoded by special
equipment.

Ultrasonic (high frequency) and
infrasonic (very low frequency) water-
marks have similar limitations to the
anti-copy schemes. For this reason, it is
essential to adopt a sledge-hammer
approach to prove the origin of copied
material. One such attempt, by Capital
Radio (UK) who recently broadcast
some previously unpublished Beatles
tapes, involved putting a loud station

ident (‘194°) over the recording every
few seconds. Thus, if ever a bootleg
recording is issued, its origin will be
audibly stamped all over itl With the
station ident so loudly intrusive there
would likety be little incentive anyway.

In recent years, EMI's proposed
system for identifying the source of a
recording has often been discussed in
the popular press. But there is much
confusion over just what it is that EMI
have succeeded in doing to curb piracy.

Briefly, the system involves putting a
digital code on the recorded material at
a very low level which can be recognised
by specially designed decoding machines.
It is extremely difficult to evaluate
and thus prevents forging or replication
of the code.

Unforturiately, the EMIi system is
usable only to prove that a recording
did not originate from EMI. In the case
of mimic recordings, which would look
like a genuine EMI release, the lack of
any EMI| watermark code would be
good grounds to believe that the
recording did not come from EMI. But
courts do not like negative proof —
where the absence of something is
regarded as positively proving some-
thing else. There is also the argument
that unless all EMI plagts around the
world were using the system at the time,
and there were no old stocks of
unwatermarked tapes, then it s
unreasonable to say that just because a
tape has no watermark that it is not
from EMI. Then again, why shouldn’t
an EMI| watermarked tape find its way
into pirate hands?

NOTCHES
There is another approach which a
number of recording companies are
seriously considering. This is the
Audicom system invented by Murray
Crosby.

It was originally intended for

collating automatically the number of
times a commercial was transmitted on
a radio or TV station, for accounting
and statistical purposes.

The system works fike this: At a
frequency around 2-3 kHz, a tight notch
filter with a very narrow bandwidth
(around 100 Hz) bites a small chunk out
of the audio spectrum. At the same time
a binary code watermark signal is
modulated onto an audio frequency
subcarrier of the corresponding
frequency and bandwidth so that it fits
neatly into the window left by the
notch filter. The amplitude of the
subcarrier frequency is varied so that it
tracks the audio level of the surrounding
programmie. In this way, the coded
identification signal is always submerged
by the programme, but it is still re-
cognisable by a decoder tuned to the
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narrow band
designed to interpret the digital
information modulated on the sub-
carrier,

Sound like a, great system for discs
and tapes. However, several difficulties
arise. If, for instance, the coded sub-
carrier is at such a low level, might it
not be lost in noise after transmission
or the copying process? This is one area
which  EMI, RIAA and others are
investigating. Even if they get results,
we are not likely to read. or hear about
it. Because, if the system is adopted, it
would not be prudent for the record
companies to indicate the level at which
noise destroys the code.

One set of technical specifications
indicates that when the programme
audio level is zero, the subcarrier coded
signal will be 55 dB below the peak
level the carrier would be at peak audio
programme level. When the programme
audio is at peak level then the audio
subcarrier in the notch will be 40 dB

notch frequency and

below the programme level. Thus, the
subcarrier is always submerged by the
programme but would still be detectable
by a decoder tuned to the narrow band
notch frequency so that the digital
watermark code is recognisable by the
digital decoder.

The encoding system is illustrated in:
figure 1. The notch and coded sub-
carrier are switched in at intervals
according to the periods of the timers.
As the frequency and position of the
notch and the code on the subcarrier
can be programmed by the encoder
operator, only a decoder set up to
recognise that code could detect its
presence. The system is applicable to
broadcasting, tapes and records.

Does the 100 Hz notch missing from
the audible frequency spectrum affect
the sound? Experiments have shown
that, in fact, such a notch will largely go
unnoticed. This leads to the possibility
of just using a notch to watermark a
recording.
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A 12 dB dip in the mid-band
frequency range, between 2 kHz and
4 kHz, can be introduced intermittently
with surprisingly little audible effect.
While a notch of higher or lower
frequency may be relatively inaudible
while consistently maintained, any
attempt at intermittent notching out-
side the 2-4 kHz range produces highly
offensive sounds.

Below 2 kHz a notch intrudes into
the fundamental frequencies of musical
notes from many instruments. Above
4 kHz intermittent notching results in
modulation of high frequency
background noise and intrudes into the
upper harmonic range of musical tones.

By carefu) selection of where a notch
is introduced into a recording, its
presence can be made unobtrusive. It
thus seems likely that a notch
‘filled’ with a coded carrier like the
Crosby system could be placed on a
recording without the listener being
aware of its presence.

The presence of a notch in a
recording can be simply detected with
a spectrum analyser. A notch filled with
a code requires a decoder to identify the
origin of the recording.

The placing of a notch, or code-filled
notch, on a recording would need to be
dictated by the characteristics of the
material recorded, in order that the
presence of the watermark is masked.
The notch. characteristics may need
tajloring to suit the programme material.
Any system of indiscriminate notching
would produce audible effects on the
material and thus would be rejected by
hi-fi listeners.

There is no reason why the
characteristics of the notch introduced
on any commercial recording should not
depend solely on the nature of that
recording, with regard to location,
frequency and duration. Provided the
recording company accurately logs the
position of the coding windows it will
have no future difficulties in detecting
the coding. This in itself would prove a
deterrent to pirates.

When illegitimately copying a
recording, the pirate will be faced with
the knowledge that interspersed with
the material will be a notch of unknown
frequency and bandwidth, at unknown
locations on the recording, including
an indentification signal which can be
positively identified by the owner of the
copyright. Secondly, even if you know
where the notch is, it is well-nigh
impossible td repair.

Such a situation allows the copyright
owner to point, albeit electronically, to
a watermark in the sound on an
illegitimate recording and thereby
identify, positively, its source.



ooks suspiciously like the celebrated CEC
| doesn’t it?

CEC, Australia’s top-selling range of imported turn-
bles,* will now be known as HARKSOUND. But don't
. nothing's changed but the name.
ve year warranty, still the same proven
ance, and when you consider that CEC are Japan's

; 1, most experienced turntable manufacturer, you

j the best,

ND range by CEC offers everything you
is i-Fidelity performance, plus

's a turntable for everyone

Distributecby- HARMAN AUSTRALIA PTY.LTD PO Box6 BROOKVALE. N.S§.W. 2100. Telephone: (02) 939 2922

in the HARKSOUND range—right from the BD2200 beit
drive, up to the uniqgue DD8200 direct drive.

The HARKSOUND features include:
e High quality, statically balanced S-shaped tone arm.
o Adjustable anti-skating.
e High quality magnetic cartridge.
o Fully decoupled motor to turntable/arm suspension.
@ Low profile design with balanced acrylic dust cover.
e Excellent value and performance for the price.

HARKSOUND oy CEC

CHUO ELECTRIC C0. 0.

HAKSTE



® 400,000 Sold in 1977

® Made in Australia

® Screwed (not welded) hody

©® Jamproof floating
mechanism

©® Quality ferric oxide tape

brief cases
$6.99 Ut

HOLDS 32

$2.99 o

C46 min. ONLY
CO60 min. ONLY
C90min. ONLY
C120min.ONLY 1:39¢

79¢
89c¢c
1:09¢

C60 - $1.59

] LOWEST PRICED
CHROME IN
Q AUSTRALIA
C60 min. ‘1.69-
c9° min. SI.”

S

=1/Vicducr
um ~Arocks STACKABLE

- ERia . . . 51‘79
L o ]

$1.59

[l BReryyy
C46 ... $1.19 €90 .. $1.69
€60 .. $1.39 €120, $1.99

BONUSORFER

BUY $30 OR MORE WORTH
OF OUR PRODUCTS AND

RECEIVE Tick Box [J
FREE onEsrAacK.

i
e

DISCOUNT TDK

o | €60 -$1.99 (€60 - $2.99
€90 -$2.99 €90 - $3.99

aPALERALK
x

HOLDS 36 CASS. s ‘S.qq ) -} $499
TYPE

C80 - $1.89

Strack
H/Cleaner  99°

"'rm“omml
600 — $2.15
908 -$2.55
1200 — $2.95
1800° — $4 95 ‘

2400° —$5.95

DIAMOND

C46-$1.79 | S
C60-$1.99 |
C90-$2.59 = 0

TOTALS

MAIL ORDER TO:

Dindy. P.O. Box 553. Tweed
Heads. N.S.W.. 2485. Ph. (075) 36 4629.
Allow 2 weeks for delivery by IPEC.

YEP! DINDYS DONE IT AGAIN!

SIZE QUANTITY PRICES

Name:

Street Address:

P, code:

Phone:

OVER 50% OFF cn 2

IPEC DELIVERY AND INSURANCE $2.00

TOTAL

Bankcard

No. o | L1 L 1]

Exp. Date / {

Signature:

! enclose
Cheque, P/Order or Bankcard to the
valueof$ ............ including delivery.



controlled 24 tune
door chime...

Dick Smith brings you the Chroma-Chime — an outstanding
example of tomorrow’s micro-computer technology.

Now YOU can be among the first enthusiasts in the world to
build your own computerised musical door chime. And you/ll
vote it one of the most incredible inventions you've ever seen!

Pre-programmed into the Texas Instruments TMS-1000 micro-

computer chip are 24 of the world’s favourite and best known

tunes. You set two knobs and — fantastic — when visitors press
the bell button at your door they are greeted with the melodic
notes of the tune you've selected.

Just imagine how astonished (and flattered) your visitors will be!
Complete kit: Build the Chroma-Chime in about 3 hours!

One of the best things about having the Chroma-Chime in your
home is that you can tell all your amazed callers that you built
it yourself. The kit has been carefully prepared so that practic-
ally anyone capable of neat soldering can build it with complete
success. The profusely illustrated instruction manual contains
step-by-step construction details together with a fault-finding
guide, circuit description, installation details and operating
instructions. |t would be hard to go wrong!

Cat K-2020

DICK SMITH ELECTRONIC

SYDNEY SYDNEY. SYDNEY SYDNEY MELBOURNE
125 York St, 361 Hume Hwy, 162 Pacific Hwy, 30 Grose St, 399 LBonsd.'-Ie St,

City. Ph 29 1126. Bankstown. Ph 709 6600. Gore Hill. Ph 439.5311 Parramatta. Ph 683-1133 City. Ph 67.9834
Open "til 8PM Thursday  Opien "t 8PM Thursday  Ample parking at door. 1st floor — friendly store! New: right in town!

MAIL ORDER DEPARTMENT PO Box 747, Crows Nest, NSW 2066. Phone 439-5311. Post & Pack extra, WE HAVE DEALERS RIGHT ACROSS AUSTRALIA — THERE'S ONE NEAR YQUI

HERE IS THE CHROMA-CHIME’'S AMAZING REPERTOIRE:

* Westminster Chimes * Greensieeves * Maryland * Oranges and Lemons * Twinkle Twinkle Little Star =

* Mendelssohn’s Wedding March * Sailor’s Hornpipe * Cookhouse Door * Colonel Bogie * Beethoven’s 9th =
* William Tell Overture * Soldier’s Chorus * Beethoven’s ‘Fate Knocking’ * Bach * Mozart * Lorelei *

* Great Gate of Kiev * Oh Come, All Ye Faithful *+ God Save the Queen * Rute Brittania * Land of Hope &
Glory * The Stars & Stripes * The Marseillaise * Deutschland Uber Alles

SPECIAL NO-OBLIGATION 7 DAY INSPECTION

S0 COMES WITH See the Chroma-Chime demonstrated at any Dick Smith store.
/“0/”&%, FREE 28 PAGE Take advantage of our special 7 day no-obligation inspection
ms CONSTRUCTION offer: inspect the Chroma-Chime kit for up to 7 days, and if
MANUAL AND fo_r any reason you do not wish to build it, return it in the
original condition and it its original packaging and we wiill
GUIDE. refund you the price of the kit!

NOW! You can be a part of the microcomputer revolution!

Build a microprocessor

Control pane! cover
also supplied. 2x 9V
batteries required
batteries last in excess
of 1 year with average
usage.

Ordee value  PEP charge
5-59.99,
9 § 4.99

100 o e 55

welcome here §

MELBOURNE BRISBANE ADELAIDE

656 Bridge Rd. 166 Logan Rd, 203 Wright St,
Richmond. Ph 42.1614.  Buranda. Ph 391.6233 City. Ph 212.1962
Easy access: huge stock Opens 8.30AM Now Open. See us!
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UHF LOG-PERIODIC
nn'En“n Purt 2

By Roger Harrison, VK2ZTB, who still swears (SWR's?) the proto-

type hasn’t fallen down yet!

Balun Construction

THE BALUN TRANSFORMER consists
of a trifilar winding on a ferrite balun
core, Neosid type 1050/2/F14. Alter-
natively, a similar core could be stripped
from a standard 4 - 1 TV balun and
rewound. Construction is relatively non-
critical, and details are illustrated in Fig.
Fig. 7.

The winding wire is any convenient
small-gauge hookup wire, preferably in
three different colours to identify the
different strands and assist construction.
Alternatively, ordinary enamelled
copper wire, about 22 gauge to 28 gauge
B & S, would be satisfactory, although
the three separate wires would have to
be identified in some way, for example,
by knotting wire ‘b’ once at each end,
and wire ‘c’ twice at each end.

The three wires need to be about 150
mm long and should be lightly twisted
together before commencing the
winding. Wind 6% turns through the
two holes, around the outside of the
balun core as illustrated in Figure 7.

\

\

Ferrite

e balun core

a b (Neosid 1050/2/F14)

WINDING BALUN

Fig. 7. Construction of 1:1 balun transformer.

The wound core is then glued to a
small square of matrix board, about 25
mm long per side, using a small amount
of five-minute epoxy or one of the
‘super’ glues. The windings are
terminated to two pins on either side of
the board, as illustrated in Figure 7.
Two lengths of hookup wire should be
soldered to the ’‘balanced’ terminals,
sufficient to reach from the mounting
point of the balun to the feedpoint of
dipole 10. A short length of coax,
terminated in a Belling-Lee line socket,
is then attached to the ‘unbalanced’
terminals as indicated.

The balun assembly can be
conveniently ‘potted’, using five-minute
epoxy, to weatherproof it.

Mount the balun on the antenna
boam, near or underneath, dipole 10,
and connect the two ‘balanced’
connection leads to the feedpoint of
dipole 10. Tape the assembly to the
boom using weatherproof tape or plastic
ties. Even string could be used, or the
assembly glued in position using some
more five-minute epoxy.

An alternative balun system would
be to use standard 4 - 1 TV baluns.
These perform a 300 ohm to 75 ohm
transformation. With the type of
construction employed, they can be
used for a balanced-to-balanced or a
balanced-to-unbalanced transformation.

a /
o———TIT—1—F
valanced b m b’ unbalanced
(s -
c ]
CIRCUIT
@
-
[%]
Ferrite balun core g
g g
£ - - = g =
§ -§ g 8
S balanced . o g -J
E unbalanced g c g
El =
= $§3
CONSTRUCTION
33
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300 ohm twin line
Splitters from antenna

Coax from antenna To run two different receivers from a
common antenna a device called a
splitter is necessary. The two receivers
cannot simply be connected in parallel
as they will interact with each other,
apart from causing an impedance
mismatch with the antenna feedline.
Two different kinds of splitters can
be constructed — the resistive type and
the transformer type. Alternatively, a

220 ohm

220 ohm

220 ohm

g suitable splitter may be purchased. As

B they are wideband devices they are

£ suited for operation over the entire i

& range from 40 MHz to 250 MHz. Twin line Twin line

’2 to TV receiver to FM receiver

To FM receiver

CIRCUIT
= - Aluminium panel {back view)
CIRCUIT
Aluminium panel {back view)
ANT
|—— Belling-Lee
coax socket
(o]
RX I
CONSTRUCTION 220 ohm Screw
YWor%Ww terminal
resistor panels
300 OHM SYSTEM SPLITTER
27 ohm CONSTRUCTION
V2 W or% W Fig. 8. a) Circuit of 75 ohm resistive splitter.
resistor b) Layout of 75 ohm resistive splitter.
¢) Circuit of 300 ohm resistive splitter.
75 OHM SYSTEM SPLITTER d) Layout of 300 ohm resistive splitters
If using these baluns, connect the 75 Resistive Splitters DX, then the loss these splitters intro-
ohm side to the feedpoint of dipole 10 Two resistive-type splitters are duce will reduce receiver sensitivity.
and run ordinary 300 ohm ribbon to illustrated in Fig. 8. That on the left Either type may be constructed on
your receiver installations from the 300 is for unbalanced, 75 ohm coaxial a small square or rectangular
ohm balun connections. Be sure to cable feedline systems; the one on the aluminium plate. Size is unimportant
take all the required precautions right is for 300 ohm systems. Both of providing the feedline connectors are
necessary with this sort of feedline these splitters are compromise mounted reasonably close together
installation as for TV feeder, to prevent solutions and are only recommended so that the lead-length of the resistors
signal ‘suckout’ by nearby metal for TV & FM receiver installations in and interconnections is kept short.
structures and by line imbalance. strong signal areas. If you are after Solder all connections.
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Note that any terminal may be used The coax required depends on the this type of cable with a grey plastic

as an input and the other two exact details of your installation. If a outer sheath. This is meant for
terminals may be used as the outputs. short run of coax is possible then a 6.5 community antenna installations, such
When the splitter construction is mm diameter cable such as RG59 as in flats and units, and the sheath
completed, it can be mounted in a {variously designated as RG59/U or deteriorates rapidly when exposed to
convenient place such as a cutout in a RG59/CU etc.), which is a 75 ohm the weather.
wall, shelf, or equipment cabinet. characteristic cable, is suitable. If this If you wish to use a 300 ohm
cannot be obtained, then 50 ohm feeder system, any of the commonly
Transformer Splitter cable such as RG58 may be substi- available TV ribbon feeders should
The best splitter is a transformer-type tuted, although a slight mismatch will suffice, depending on your require-
as it introduces a minimal loss, and can result. The effect will be unnoticeable ments. Solid dielectric type is
be constructed in a similar way to the on a VHF or FM receiver but slight adequate in strong signal areas and is
balun previously described. ‘ringing’ may be apparent on high the least expensive. If you want the
Commence by winding three wires contrast areas on a TV picture. This maximum in sensitivity a low-loss
on a Neosid balun core type may not be visible at normal viewing type should be installed. There are
1050/2/F 14 as illustrated in Fig. 7 and distances. various versions of low-loss 300 ohim
wind on 6% turns, trifilar as described For maximum sensitivity on feeder. Some types are similar to the
for the balun. The connections and reception or if you have to run the solid dielectric type and simply have
construction are as illustrated in Fig. 9. feedline more than 15-20 metres, then cutouts in the dielectric. ‘Open wire’
Once the transformer is completed, a low loss 75 ohm cable is types have small spacers supporting
secure the windings, if necessary, with recommended, such as type ET13M or the two wires at intervals. Another
a small application of super glue. Then PT13M with black, weatherproof type has a continuous dielectric of
glue the transformer to a small scrap outer jacket. It is made by foam material encased in a thin plastic
of plain phenolic board or matrix Cablemakers Australia and is about ‘shell’.
board. This assembly is glued to a 10mm diameter. There is a version of
small aluminium panel on which are
mounted three Belling-Lee sockets as Input (75 ohm)
illustrated in Fig. 9. Carefully separate 5
and identify the three leads at each ant':n':a 2) Receiver 1 {75 ohm)
end of the transformer windings and " b
connect them as shown. Carefully
solder all joints. == =
When the construction of the Outputs
splitter is complete it can be mounted ]
as described for the resistive splitters. . b

Receiver 2 {75 ohms)

Feedline Systems
There are two alternatives for your ‘27 ohm‘
feedline system: a 75 ohm coaxial %W or %W
cable system, or a 300 ohm twin-line fEston
system, _L

The coaxial cable system is =
recommended for a number of reasons:
the coax may be run anywhere
convenient as it is unaffected by wall
material, metal objects and power Aluminium panel {back view)
cords. Most VHF receivers, TV sets /
and FM tuners these days have a coax
connector antenna fitting to suit, and
no interference can be picked up on
the coax feedline as it is effectively

CIRCUIT

Phenolic or matrix board
" insulating sub panel

shielded. Ferrite ___ |
A 300 ohm twin-line feeder has the balun

advantage of being inexpensive, but it cons

must be correctly installed with stand-

off supports and twists in the line to

aid in maintaining ‘balance’. It cannot 'S°'de'
be run as conveniently as coax, and Y9
noise and multi-path signals may be Outputs
picked up on the feeder. - .
The required use of baluns and | | Belling-Lee socket

splitters in the system is illustrated in 57‘/3';’:‘,/ -1

. ‘a 2
Fig. ?0 for both systems. The 75 ohm CONSTRUCTION jasidtor
coaxial cable system is illustrated on
the left and thP: 300 ohm twin-line Fig. 9. a) Circuit of transformer-type splitter.
system on the right. b} Construction of transformer-type splitter.
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Antenna Performance

The beamwidth of the antenna is
about 50° (between the -3dB points).
There were no discernable sidelobes in
the forward direction which reduces
problems with multi-path signals on
FM and TV reception which are the
cause of distortion on FM stereo and
ghosting on TV signals.

The gain of the antenna is around
eight to nine dB and the front to back
ratio (rejection of signals behind the
antenna) around 30 dB.

The broad beamwidth allows
reception over a wide range of angles
in the forward direction, very handy
when the DX starts pouring in from all
over the place as it saves a great deal
of rotating the antenna. If you are

UHF LOG-PERIODIC
ANTENNA

using it for TV/FM reception the
beamwidth should prove adequate for
most capital city locations. However,
if you live in the Balmain-Leichhardt-
Annandale-Glebe area of Sydney as |
do, you may think that you will have
problems with a fixed antenna. The
TV transmitters are to the north (Gore
Hill area) and 2MBS-FM is to move to
the AMP building site in the city, to
the east. However, their ‘technical rep.’
assures me that their 10 kW transmitter
will put such a strong signal into those
areas that an antenna will not be
necessary!

Installed at a height of roughly six
metres above ground level, the antenna
gave a good account of itself.
Admittedly, as far as the local TV and

FM transmitters are concerned | live in
a strong signal area, although we have
in the past suffered from ghosting on
TV signals from the south. The good
front-to-back ratio improved this
problem considerably.

Listening to a variety of VHF signals
with a general coverage VHF receiver
produced good strong signals on the
aircraft frequencies from Bankstown
light aircraft aerodrome — much as
expected. Quite readable signals from
as far away as Wollongong were also
copied. Video and sound from channel
0-in Wagga were audible, sometimes at
quite good strength, in Sydney on the
60 — 250 MHz model!

Antenna 75 ohm Antenna
4:1
\ TV balun |
1:1 balun (Fig. 7) 300 ohm
- 300 ohm
/ twindine  —_
TV ribbon \
\
\
300 ohm
4:1
(=— 76 ohm TV balun
coax (RG59) OR
75 ohm coax ————= | 75 ohm 300 ohm
{(RGH9) splitter
(Fig 8)
75 ohm splitter 75 ohm splitter
(Fig 8 or Fig 9) {Fig 8 or Fig 9)
to 300 ohm
O E o) (o] inputs on
0000 O 0000 receivers
o FM receiver (o} FM receiver
(o} (o}
TV receiver TV receiver

36

Fig. 10. Feedline and splitter systems installation.
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THE ADC CARTRIDGE

The tests show that the ADC XLM-MK
no perceivable wear until after 60 plays. Industry sources
estimate the "life of a record” (the average number of times a
record is played) to be 40 to 50 plays.

CAUSES NO

A series of tests
conducted by a leading
independent audio- testing
laborator?r prove it*

Il cartridge causes

Other cartridge manu-

facturers may talk about less
record wear, but ADC has
proven no wear over the

Less pressure means less wear.

The fact is, of all the leading brands, ADC cartridges have the lowest mass
moving %item you can buy. That means better sound and superior performance.
The XILM frequency response is exceptionally flat, from 15Hz to 24KHz
* 1.5dB. And for the ultimate in stereo reproduction, it has a minimum of

28dB of channel separation.

average life of a record.

The reason for this is our unique patented
design. It's patent #3294405.

We call it the “induced magnet” cartridge.

Most cartridges are designed so that .
a heavy magnet is part of the @ >
moving system, 2 %
The ADC XLM-MKII is
different, because our engineers found a way to detach the magnet and repo-
sition it above the stylus, so the stylus applies less pressure against the groove.

-

Think about it. In the long run you'll probably spend more on your record collection than you

THEAD(

Unbelievable.

LOW MASS CARTRIDGE.

IT HELPS YOUR RECORDS LIVE LONGER.

THE PROOF:

Thus is a photomicrograph of a

This is a photomicrograph of a

20kHz record groove that has similar 20kHz record groove

never been played before. played 75 times with an ADC
X.LK’[»MKII cartridge. As you can

see there is no difference.

* CBS Technology Center Project 1108: Record Wear Test Program. Performed for Audio Dynamics Corporation. December 1976.

will on your whole stereo system. So it makes sense to buy a cartridge
with proof that it makes our records sound better and helps them

tolive longer. The

low mass cartridge.

Ablc

A BSR COMPANY
BSR (A'asia) Pty. Ltd.,
Anne Street, St. Mary's, NSW 2760.

THE DIFFERENCE:

iinoairrns?

é/lb‘

-3

A DC P I 2P a2 1t P00 00 e 2SIV .
XLM-MKI ——153"—
SHURE_HHM“]W‘"‘
V-15-111 g ST ~|
AUDIO-TECHNICA l
AT15S -
.274"—
STANTON s
681-EEE 282"

The way to get the most accurate reproduction of sound is to
lower the total effective mass of the moving parts of the stylus.
And that's exactly what our engineers did. In fact, of all the
leading brands, ADC cartridges

7/
have the lowest mass moving ouceD maaNer /72
system you can buy. MAGNET UI[HIHIH

COMPTON BSR137



NOW: You can really get

FAMOUS SC/MP — less than

cost!

The full evaluation kit which
enables you to build a real
microprocessor system. Was a
bargain at $92 — now look at
the price —way under cost!

ROM, buffer, interface, voltage
regulator & xtal, PCB plus all
required discrete components.
Plus you get all the manuals
{instruction, programming,
ltechnical, etc etc } in a ring-
back folder for easy reference.

00 Learn about SCAMP:
Get the SC/MP programming
and assembly manual. Loads
of information & data. Value!
Cat B-3232.. .. .. .. $12.22

2.

Cat Z-9200

ONLY 145 IN STOCK: BE QUICK AT THIS PRICE!

PAPER TAPE READER

Cat K-3466

I NEW! Build this brilliant tape
reader, Interfaces with all
microprocessors via an 8-bit para-
llel port. Precision optical reader
uses ordinary room light. Comes
complete with all instructions,
4 schematics, etc, housed in attractive
Y case. Incredible value

[see elsewhere for $106)

SPECIAL ‘COMPUTER’ SEMICONDUCTORS

2-9202 MMS740AAF Encoder $27.50
2-9206 2513 Character Generator $12.50
l Z2-9302 2102 Random Access Memory $4.50
2-9304 2112 Memory (suits Miniscamp) $ 6.50
2-9306 2114 Memory (4k — suits M'scamp) $14.50
Z-9308 MM-5204 Prog. E-Prom $19.75
Z2-4804 4N28 Opto Coupler $1.50

STOP PRESS! Wire-wrapping tools now in stock! Yes, these incredible
little tools are now in. Save your 1C —no heat, no stray voltages from
irons. Wire wrapping is secure, makes perfect contacts, Cat T-3650 $4.50
Wire-wrap wire to suit: 5m pack suits above tool. Cat W-4018 .. $0.65

into microprocessors.

Includes the SC/MP chip, RAM,

BUILD THE EXCITING NEW E.A. VIDEO
DISPLAY TERMINAL PROJECT:

By simple combination of the following kits with a
microprocessor, the hobbyist can build up a complete
microcomputer system which will mate with a normal
TV receiver or video monitor for display.

VIDEO DISPLAY UNIT (known as a TV typewriter)

Basic video display board from Elect. Aust. Feb ‘78, complete
with double sided, plated-through hole PCB, all ICs and comp-
onents but not including 4.3MHz xtal {not a necessity)

Cat K-3460 .. .. .. .. oo i oot oo v ee v e oo e . .$97.50

Optional 4. 3MHz crystal .. .. Cat K-6026.. .. .. .. . $4.75

VIDEO MODULATOR KIT
This kit allows the Video display unit to be used with any
standard TV receiver thr0ugh the antenna terminals.

Cat K 3462 . £3 -

ASCIt KEYBOARD ENCODER

The ASCII keyboard encoder project from EA, March ‘78.
This kit is complete with all components, including power
supply and transformers, but not including the UART IC.
For use with our computer keyboard (see below)
R BLIOOG s b s sl G s ik i e

UART IC

S$1883/MM5303N/TMS6011 UART {universal asynchronous
receiver transmitter) |C for above encoder if required.

.. $4.50

$39.50

CHNECIAON o) o2 o 0 M8 o 5w b e s oweae D090
SPECIAL PARTS FOR ABOVE KITS:
Cat H-8336 Video Display Unit PCB only . . $32.50
Cat H-8337 Video Modulator PCBonly .. .. .. .. .. $1.20
Cat H-8338 ASCII Encoder PCBonly .. .. .. . $4.50
Cat H-3130 Keyboard Console Metalwork, complete with
marviplate lid .. .. . $24.50
Cat X-1180

63 key computer keyboard, individual key
contacts gold plated. NOTE: This is NOT
a kit, keyboard fully assembled .. . . $55.00

'‘GETTING INTO MICROPROCESSORS’

By Jim Rowe, Editor of Electronics Australia magazine. If
you want to get into microprocessors & minicomputers, you
need this book! Cat. 8-2350 .. .. .. .. .. . . $4.50

WNCAGPROCESSOR VIDEO DISPLAY H
1o 4 MIN) SCAMPY T s aBa R, car
x 2ese i * 3480 !

ASC11 ENCODER RIT
X a4t

é"] VDU BLOCK DIAGRAM |

REYBOARD CONSOLE 1 3130

Order value PRP charge
Mon Fri 9AM  5.30PM

T T e > I
chK SMI H ELEC RONICS : ® L ! » g § :
{Brubane % hour eatler) welcome here 100 or more 5.50

SYDNEY
30 Grose St,

SYDNEY SYDNEY

361 Hume Hwy 162 Pacific Hwy,
Bankstown. Ph 709-6600. Gore Hill. Ph 439-5311
Open ‘tul 8PM Thursday  Ample parking at door.

SYDNEY

City. Ph 291126
Open “t1l 8PM Thursday

MAIL ORDER DEPARTMENT: PO Box 747, Crows Nest, NSW 2065. Phone 439-5311. Post & Pack extra,

Is1 floor

MELBOURNE:
399 Lonsdale St,
Parramatta. Ph 683-1133 City. Ph 67-9834
friendly store! New: right in town

MBRISBANE ADELAIDE

166 Logan Rd, 203 Wright St,
Richmond, Ph 42:1614 Buranda. Ph 3916233 City, Ph 2121962
Easy access: huge stock. Opens 8.30AM Now Open. See us!

WE HAVE DEALERS RIGHT ACROSS AUSTRALIA ~ THERE'S ONE NEAR YOU!

ME LBOURNE
656 Bridge Rd.




Futuretronics have done it again. The World's
first microprocessor based Backgammon game
is here right now. It's you against the computer. A
sophisticated, totally computerized Backgam-
mon game, utilizing a Motorola 6800 micro-
processor with 2K ROM and 6K RAM, designed
tor excitement and ease of play. It will defeat the
average player more often than not, and compete
evenly with experts. When you play against the
computer, each move is displayed and recorded
electronically. The position of every piece on the
board can be verified at any time and since the
dice are “rolled” electronically at random, each
game is different.

The computer plays an aggressive offensive
game, but will change its strategy depending on
how you choose to play. Running game, block
and hit, back game, it know them all, and plays
them all well. Playing against the computer is a
true measurement of skill. If you are a beginner it
is a remarkable learning instrument. This beauti-
fully finished, top-quality product complete with
its own carrying case is available now. for
$299.00 delivered free anywhere in Australia.

It's you against the computer.

The first microprocessor based chess game,
using an 8080A C.P.U. It utilizes and 8224 clock
generator/driver, 8228 system controller, 512
8-bit bytes of random access memory, that stores
the position of the chess pieces, and a 16,384-bit
read only memory. Software contains such ele-
ments as the rules of chess, the relative impor-
tance of the pieces, allowable moves and
strategies. The micro computer plays by the
book, working on the weighed value of the
pieces, and completely scanning the board for
the best available move each time. It plays ag-
gressively, tries to control the centre of theboard,
and, if it's in trouble, will try for a stalemate.

The keyboard can be used to verify the position
of each chess piece at any time during the game.

User selectable 3 levels of difficulty, choice of
black or white pieces. New shipment just arrived,
new' low price $345.00 delivered free anywhere in Au-
stralia.

COMPUTER BACKGAMMON

[N J o ' —

s e

—
B

r-------------------- -—‘—a-----—------—--—-—-—---1

To order or for
information eontact:

"ﬁ
nn ts pty. Itd.

1 Dallas Crt, Hughesdale 3166, VIC.
Phones: (03) 823732 — (03) 579297

D Please send Gammonmaster. | enclose $299.00
D Please send Chess Challenger. | enclose $345.00
D Please send both games. | enclose $599.00
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information from

THE importance of ultrasonic
diagnostic  methods lies in the
fundmental differences between them
and other techniques such as radiology
and radioisotope  scanning. The
symptoms of some diseases, and of
natural conditions such as pregnancy,
are best investigated by ultrasound. It
maps out anatomical cross-sections,
measures the performance of the heart
and the flow of blood, and identifies
many kinds of abnormality, including
several types of cancer, all without
encroaching into the body in any way.
Twenty-five years ago, doctors
seeking to investigate the structures of
the body had no alternative to X-rays.
Injections of substances to give better
contrast were often necessary to obtain
information about soft tissues.
Nowadays, ultrasonic methods have
replaced radiology in helping to solve
many clinical problems: doctors depend
on uitrasonic diagnosis, and patients
demand this kind of investigation. The
procedures are rapid and painless and
nothing enters the body other than
ultrasound waves. Unlike ionizing
radiations, ultrasound at diagnostic
exposure levels seems to be harmless.

Basic Principles

Most  diagnostic  applications  of
ultrasound depend on the reflection of
ultrasonic waves at surfaces between
tissue structures which differ in their
so-called characteristic impedance. The
characteristic impedance of a material is
equal to the product of its density and
the velocity of ultrasound within it.
The densities of soft tissues, about 103
kg m3 (kilograms per cubic metre), and
the velocities of ultrasound within
them, about 1500 m s'! (metres per
second), are similar to those for water.
When an ultrasqnic wave strikes the
boundary between tissues that differ
in characteristic impedance, a propor-
tion of the energy in the wave is
reflected in much the same way that
light is reflected when it meets a change
in reflectivity at a surface.

ultrasound

Ultrasonic sound is being used increasingly in medical
diagnosis. By Dr P. N. T. Wells, Bristol General Hospital.

Clock

Far-side Mid-line
structures structures

’_/v\\{‘ Near-side i

\y/ structures
Transmitter ~\/

4 \ /

a

=~ . {/| Ultrasonic
probe [ S
Swept-gain <
S
\ Ultrasonic generator
beam
A 4
A 4
Receiver
Near-side Mid-line Vertical Y Time-base
signals echo deflection generator
plate
-

/

/ ’ )
Disptay Far-side Cathode-ray Horizontal Electron gun
screen echoes tube deflection

plate

Basic arrangement of the A-scope system, in use in this instance to show the mid-line structures
of the brain in their relative position half way between the sides of the skull, as indicated by
symmetry of the deflections of the cathode-ray tube trace. Asymmetrical spacing of the
deflections may mean that disease has brought about a physical change such as a tumour on

one side of the brain. The swept-gain generator gradually increases the receiver ampli fication over
each sweep of the time base to compensate for the attentuation of the deeper echoes by
intervening tissues.
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Inside information from
ultrasound

The characteristic impedances of soft
tissues are similar, so the echoes from
their boundaries are very small. For
example, only about 0.5 per cent of the
energy striking the boundary between
kidney and fat is reflected. Such echoes
are largh enough to be detected by a
sensitive receiver. But almost all the
energy crosses the boundary and
is available for reflection by deeper
structures.

Much larger reflections occur at
boundaries between soft tissues and
either bone or gas, because of large
differences in characteristic impedance.
These large reflections restrict the use of
ultrasound in medical diagnosis. More-
over, it is necessary to exclude air from
between the probe and the patient. This
may be done either by examining
through a water bath or through a film
of oil smeared on the patient’s skin.

Resolution

Ultrasonic  echo-ranging  techniques
depend on the measurement of the time
interval between the transmission of a
brief pulse of energy and the reception
of its echo, just as in radar. In any
imaging system, whether using light,
ultrasound or any other kind of
radiation, the resolution is limited by
the wavelength of the radiation. {t is for
this reason that ultrasourid, as opposed
to sound, is used in medical diagnosis.
We need to visualize structures of only a
few millimetres in size, so that wave-
length has to be around a millimetre
or less. In soft tissues, it is about 1.5
1.5 mm at a frequency of 1 MHz and

proportionately less at higher
frequencies. The highest audible
frequency, about 20 kHz, has a
wavelength of 75 mm. In principle,

the performance might appear likely
likely to improve as the frequency
is increased. But ultrasound s
attenuated as it travels through tissues
and the rate of attentuation also
increases with the frequency, so we have
to compromise between better
resolution and reduced penetration.

Pulse-Echo Techniques

Ih an ultrasonic instrument for diagnosis,
a probe containing a piezoelectric
transducer converts electrical signal into
ultrasound waves for transmission into
the patient. It does the opposite for
echoes.

The simplest type of ultrasonic pulse-
echo diagnostic system is called the A-
scope. (See Fig.1). The clock triggers
the transmitter, which feeds a brief

42
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Time-position recording system based on the B-scope display, shown in use for echocardiography.
The fibre-optic face plate of the cathode-ray tube collects enough light to produce a self-

developing trace on ultra-violet recording paper,

Supporting structure \ ad
with articulated joints 2
and shdes allowing a =~
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Typical path of
ultrasanic beam

—
[ | generators
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Gnd

e ]

S

[ 1 Time base
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Durtt-view electrome
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Two-dimensional scanrier and B-scope display system studying a foetus. The time-base generators
are ariven by electrical outputs from a series of resolvers that measure the position of the ultra-
sonic beam as it moves across the patient. Horlzontal and vertical time-bases combine to deflect
the spot in such a way that its movement across the display corresponds to the movement of the
beam. Echoes received as the probe moves over the patient produce a cross-sectional image in a
plane corresponding to that of the scan. In this example, the image Is built up on the screen of an

electronic storage tube for direct viewing.

pulse with a large amplitude to the
transducer. Echoes return to the probe
from those reflecting surfaces inside the
patient that lie along the ultrasonic
beam. Electrical signals from the echoes
are amplified by the receiver and
applied to the vertical deflection plates
of the cathod-ray tube; the time-base
generator, which is triggered into
operation by the clock at the instznt
the ultrasonic pulse is transmitted by
the probe, is connected to the

horizontal deflection plates to drive the
spot on the display at constant speed
from left to right. In this way the
beam sweeping across the display is
deflected vertically at intervals along the
horizontal axis, corresponding, in
distance from the start of the sweep, to
echo-producing surfaces at various
distances along the ultrasonic beam. A
special circuit in the receiver increases
the amplification of the deeper echoes
to compensate for their attentuation by
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A two-dimensional scan [right) reveals twins at about 25 weeks of pregnancy. The placenta on
the anterior wall of the uterus is clearly defined while the abdomens of the twins, identified in

the explanatory diagram, appear in section.

intervening tissues. The clock operates
at a repetition rate fast enough to give a
flicker-free trace on the display.

The A-scope has clinical applications
in  neurology, ophthalmology
internal medicine. It allows the depths
of echo-producing surfaces to be
measured, and the characteristics of
echoes from within structures to be
studied.

Echoes from moving structures, such
as the valves of the heart, oscillate in
position along the horizontal axis, or
time base, of the display. In cardiology
particularly, patterns of movement can
give diagnostic information. They can
be studied by making recordings with
the aid of a B-scope display (see Fig 2).

Wave from
transmitter

Stationary reflector
J-/ s

AR Reflected wave,
(a) equal in frequency
to transmitted wave
Reflector moving

towards source Wave from
13 transmitter
‘ ~_, Reflected wave,
| higher in frequency
() i “than transmitted
! ) wave
Reflector moving
away from source Wave from

| A transmitter
= - Reflected wave,
: lower in frequency
(c) | than transmitted

wave

The Doppler effect occurs when a wave is
reflected from a moving surface, giving an
upward or downward ‘shift’ in frequency as in
{b) and (c).

and

in the B-scope, the time-base sweep is
normally invisible, but it is brightened
by returning echoes to produce spots
of light on the display in places where,
on an A-scope, there would be
deflections of the beam. The positions
of the spots of light correspond to echo-
producing structures in the patient, and
the pattern of their movements can be
permanently recorded.

Cross-Sectional Images

The B-scope forms the basis of another
display method, the two-dimensional
ultrasonic scanner (see Fig. 3). The

ultrasonic probe, instead of being held
in the hand, is mounted on a scanner. It
can be moved to any position in a two-
dimensional plane. In this way it is
possible to arrange for the beam to pass
through structures lying in a chosen
plane within the patient, while the
position of the probe and the direction
of the beam are measured continuously
by ‘resolvers’ mounted in the scanner.
The electrical signals from the resolvers
control two time-base generators,
driving the vertical and horizontal beam
deflection plates of a cathode-ray tube.
The direction and position of the ultra-
sonic beam across the patient controls
the position of the cathode-ray beam
showing up on the display, related to
the positions of the echo-producing
surface.

A cross-sectional image of the
surfaces can be built up photo-
graphically by a camera with an open
shutter that records the bright spots on
the display while the patient is being
scanned. The echo information can also
be stored electronically.

Two-dimensional scanners in whichi
the probe is moved in contact with the'
patient produce individual images in
scanning times of about 10 seconds,
Images can be produced at a much

faster rate by moving the probe
mechanically. Images in rapid
succession allow physiological move-
ments to be studied; their main

importance is in cardiological diagnosis.
But although these rapid mechanical
scanners produce so-called real-time
images, they lack flexibility. This
difficulty can be overcome by using
ultrasonic probes containing many
separate transducer elements, operated

Receiver o
Transmitting __Receiving Rate meter
transducer A g1+ transducer
A 4
'Recorder
\ Record of
I foetal heart
N
Ultrasonic 1T~ Foetal heart e
beams 71

SN o

One use of the Doppler ‘shift’is to monitor the foetal heart. The echoes usually fall in the range

of audible frequencies.
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Inside information from
ultrasound

separately or in groups, which can
produce ultrasonic scans made up of
parallel lines or of lines arranged in a
fan shape, at frame rates of tens per
second.

As well as making it possible to study
rapidly moving structures, real-time
scanners can also be used to explore
large volumes of anatomy in a short
time. A doctor using one can examine a
patient in about a quarter of the time it
takes with a ‘conventional’ two-
dimensional scanner.

The frequency of an ultrasonic wave
reflected from a stationary structure is
equal to that of the incident wave. If
the beam is reflected by a surface which
is moving towards the ultrasonie source,
the reflected wave is compressed into a
shorter space. This means that the
wavelength is reduced. It shows as an
upward ‘shift’ in its frequency.
Reflection by a surface moving away
from the source gives a downward shift.
This phenomenon, the well-known
interactions between ultrasound and

Doppler effect, conveniently gives shift
frequencies that fall in the audible range

when ultrasound is reflected by moving

structures in the body such as heart
valves or flowing blood. A simple
instrument based on this makes it
possible to detect the movement of the
foetal heart. Similar instruments to
measure blood flow allow peripheral
arterial disease to be assessed.

Because Doppler shifted signals are
received only from structures that move,
two-dimensional maps of them can be
built up by using a Doppler probe to
scan the patient. In this way the
distribution of blood vessels close to the
surface can be studied. Such
information may be obviate the need
for . X-ray angiography, which is a
dangerous and expensive procedure.

It can also be combined with other
information about structure position
obtained by the pulse-echo method,
making it possible to map out blood
vessels within the body and measure the
rate of blood flow at the same time.

Work being done to improve the per-
formance of the instruments now in use
includes basic studies on the
bilogical materials, the development of

real-time scanners and investigations
of techniques for displaying the
information. The ultrasonic signals from
different tissues may be characteristic of
the tissues themselves and in some cir-
cumstances it may be possible to
identify them. 1mproved techniques
include colour<coding to demonstrate
various tissue characteristics, and storing
ultrasonic data in a three-dimensional
matrix so that any two-dimensional
plane can be selected for display.
Analysis of Doppler signals from blood
flow is another promising field; it may
soon be possible to assess the effect of
drugs on the cardiovascular system.

The clinical value of ultrasonic tech-
niques has already been proved, but
their spread into general, everyday
service will depend on the development
of instruments that are simple to use.
These, paradoxically, may be more
complicated than the ones we already
have. It will also mean training doctors
and technicians to obtain and interpret
results. But it is clear that ultrasonic
diagnosis is, in many instances, the best
and most economical way of getting
the information essential to proper care
of the patient. @

414 8 CHANNEL AUDIO MIXER

@ 8 input channels each with linear fader, input
attenuation switch, bass, treble, echo send and pan
controls. High and low impedance PMG inputs.

® 2output channels with 5 stage equalisation on each
channel, VU meters, overload led, master pan, echo

and volume controls.

e Black anodised front panel with yellow lettering.

Vinyl covered cabinet.

COMPLETE KIT $254.00 plus $5.00 Freight.
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best available.

COMPLETE KIT $105.00 PLUS $2.50 Freight.
Send stamped addressed envelope for specification sheet or
$1.00 for complete construction manual.

s
PTY P.O. Box K39 Haymarket 2000,
ay ca: 405 Sussex Street, SYDNEY.
LTD. Tei: 2115077.

485 STEREO GRAPHIC EQUALISER

® Thissuperb equaliser offers 10 octave-centred linear
controls for each channel; level match control, in-out
switch and tape monitor switch.

e The performance of this unit is equal to some of the
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NOBODY CAN BEAT FAIRCHILD
AT THENUMBERS GAME.

Fairchild's Optoelectronics
Division builds more LED
digits than anybody else.
Bigger digits than anybody
else. Brighter digits than
anybody else. And we can
even fit more character
size in a smaller

package than anybody S
else. In short, we know digits.

Our digits are available with
pins or as PC board mounted stackables.
And, you get a choice of common anode or
common cathode varieties.

Our digits also come in the widest selection of
colors available. Red. Super Red. Orange. Green.

A WORD ABOUT DIGIT TECHNOLOGY.
) Our patented light pipe construction yields

g the industry's most efficient LED display.

The result: A bigger, brighter digit. Lower cost.
Lower voltage requirement. A way to outspec
your competition.

LET THERE BE LIGHT.

Whatever your digital display need— industrial,
consumer or automotive, you should light up our
switchboard first. Because with high volume
production of digits, LED lamps, phototransistors,
couplers, arrays and LED dice,

nobody has more experience or better

technology than Fairchild.

Contact your nearest Fairchild distributor

NSW: George Brown, 519 5855
eSS FAIRCHILD
VIC: Browntronics, 419 3992 .
Lron Tyree. 268 7090 100 NN

Warburton Franki, 699 4999
WA: Warburton Franki, 65 7000

SA:  Protronics, 514713 w"o ELSE:D

QLD: Warburton Franki, 52 7255



How to get the

sound of awhole new
hi-fi system
for around $35

Are you sure of the quality of your loudspeakers? Most people
can't afford top quality speakers at first. So they upgrade the
speakers later. If you're at that stage, you will know you're not
going to do it for less than $200-$300 — not meaningfully.
We offer an alternative.
The Elcoma kit below gives you two Philips dome tweeters,
cross-over capacitors and complete instructions to extend the
frequency response of your existing speakers to 20kHz and
beyond, (For non-technical readers, that is well beyond the
range of normal human hearing).

And they do it with excellent transient response and low
distortion. (That means the highs are crisp and clear
without grating). ~
The dome construction disperses the high sounds
naturally all round the room — notinanarrow " *&5°
beam like a flashlight. (Ordinary tweeters

can do that).
You can work this miracle on your v .
stereo system in about ten P
minutes. For around $35. -~ :
Why not try it before you ' « .y E
write a cheque for - i a2t
$3007? o ' a3 - v
‘ w s P s
\ NS g
\

o}
L & ',“ll

PHILIPS ELECTRONIC ~“iin. -
COMPONENTS \\’ /"’ Complete instructions
AND MATERIALS W prited on pack.

Sydney 427 0888 ¢ Melbourne 699 0300 -
® Brisbane 44 247 1| Adelaide 223 4022 ¢ Perth 277 4199

priips] Electronic ‘
Components pH I LI ps
% and Materials

BAEL2



Project 588

THERTRICAL LIGHTING
CONTROLLER

Pt.4 Final Details

THIS MONTH WE FINALISE the
series on dimmers with the mechanical
description of the control desk. Although
the mechanical drawings of the rack
are too large and complex to reprod-
uce here, and some parts, like the 20A
edge connector, are specially made, we
have made arrangements with Nebula
Electronics Pty. Ltd. to supply these
items. If the dimmer modules are not
required to be connected through
sockets, the total cost can be reduced
by connecting directly to the modules
and mounting them in a box. In the 20A
unit the heavy wires, should be bolted
on to the appropriate pads to ensure
contact to both sides of the board.

One modification we have made to
the control desk is the addition of a
black-out switch which allows all
lights to be blacked out without mov-
ing the master control. This is simply
done by switching the supply voltage
on the master potentiometers from
the -8V supply as set by RV3 to OV.
RV3 should be adjusted such that
with one master at maximum, the sec-
ond at minimum and one individual
control at maximum that its output
voltage should be + 10 volts.

With the dimmer module the trim
potentiometer has to be adjusted so
that the output pulse from IC7 occurs
at the very end of each half cycle as
shown in Fig. 3 (page 69, Dec 77).
This is easiest set using an oscilloscope
although an approximate setting can
be made without one.

If the dimmer is connected up to
a reasonably heavy load and adjusted
for about 1/3 level it will probably
be found that with RV 3 at one end the
light level is not stable and tends to
flash. This is caused by the sync pulse
occuring after the end of the half cyc-
le and the trigger pulses from the prev-
ious half cycle triggering the next. The
trim potentiometer RV3 should be
turned back about % turn from the
position at which this effect stops.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978
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When adjusting the maximum and
minimum levels the minimum should be
adjusted first. Note that the control
potentiometer must be slightly up
off zero to get any light and minimum
should be adjusted at this point. The
maximum should be adjusted with both
the master and individual control at
maximum and set to the point where
the light level is just starting to drop.
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Fig. 3. The control desk box dimensions.
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Fig. 1. The front panel artwork for the 10 way control desk. Full

size is 440 mm x 250 mm,
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THEATRICAL LIGHT DIMMER

The following components for these dimmers are available
from Nebula Electronics, 15 Boundary St.

Rushcutters Bay 2011,

BTwW41-400 TRIAC $9.50
10A or 20 A choke $ 10.50
20A Amptrap fuse $ 250
20A Amptrap fuse clips $0.80
Philips 4322-020-36630 core $0.65
20A PCB $13.00
10A PCB $11.00
10A Module (complete kit) $ 60.00
20A Module (compilete kit) $69.00
10 Way control desk $125.00
20 Way control desk $195.00

Prices of other components available
on request.
Add 15% sales tax, 5% postage

NEBULA ELECTRONICS PTY LTO.
15 BDUNDARY STREET
RUSHCUTTERS BAY 2011

ph. 335850
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$210.00

SOROC 10120
TERMINAL

THE PROM SETTER

WRITE and READ

1702A-2708-2716

5204-6834

MICROPROCESSOR's

6800 SUPPORY

49,
B 0O
125
16 95
995
1195
1495
1795
2

280 SUPPORT DEVICES
1295
12 9%

F-8 SUPPORT DEVICES

14 9%
1495
.

e Plugs Directly into your ALTAIR/IMSAI Compuler
o Includes Main Module Board and External EPROM

o The EPROM Socket Unit is connecte to the Com-
puter through a 25 Pin Connector

o Programming is accomplished by the Computer

o Just Read in the Program to be Written on the
EPROM into your Processor and let the Computer

o Use Socket Unit to Read EPROM’s Contents-into
your Computer

e Software included
e No Extemal Power Supplies. Your Computer does

o Doubles as an Eight Bit Parallel 170
e Manualincluded

THE PROM SETTER
T ASSEMBLED

$375.00

JADE PARALLEL/SERIAL
INTERFACE KIT

$124.95 KIT

2 Serial Interfaces with RS$232
intertaces or 1 Kansas City cassette

Serial interfaces are crystal controlled.
Selectable baud rates.

Cassette works up to 1200 baud.

1 parallel port.

A CAPABLE LOW
COST, APPROACH TO

DISPLAY TERMINALS

Powerful softw be
ursor, home,
haracter, etc.

lower case

k-on-white & white-on-black

= Cursor Control Key Standard

= Numeric Key Pad Standard

Line and Page Erase Standard

Aadressabie Cursor Standard

= Switch Selectable Transmission
trom 75 to 19.200 bps Standard

= Communication Mode

= interfaces Printer Intarface

= Non-Gisre Read Out Screen
* Project Mode Standard

$975.00
Assembled

Assembled
Price Includes 450ns $1 50.00
- -
k E'C\J:I:: "é‘;ge % WILL WORK WITH NO FRONT PANEL
: 22 'r = ei % FULL DOCUMENTATION
Line Option % FULLY BUFFERED
¢ and shipping * S100 DESIGN
charge is on us. * ADEQUATELY BYPASSED
* LOW POWER SCHOTTKY SUPPORT IC S

JADE VIDEO INTERFACE KIT
FEATURES

$-100 Bus Compatibl
32 or 64 Charagtaer's ger line

raphics (128 x 48 matrix)
& Compositive video
On board low-power memory

included for
L, Scroll Graphics/

& Greek

$975.00

ter

Products
1978 CATALOG NOW AVAILABLE

ﬂ#ﬂ#ﬂ#ﬂ#ﬂ#ﬂwﬂﬂ‘ e

8K STATIC RAM BOARD

ASSEMBLED AND TESTED

250ns. $189.95

250ns. KIT $169.95
450ns. $129.95
BARE BOARD $25.00

W/SCHEMATIC

ADAPT YOUR MOTOROLA ﬁﬁ_Qa
SYSTEM TO OUR 8-100 8K RA
BOARD, KIT PRICE $12.95

IMSAI/ALTAIR S- 100 COMPATIBLE

$89.95

KLUGE AR
STRONG 1/
BOARD

BARE BOARD $35.00
PERSCI DISK DRIVE FOR §-100

COMPLETE
Info 2000 S-100 DISK SYSTEM
{includes dual drive, power supply, case,
intelligent controller, adapter, cables, and
disk monitor on EPROM

COMPLETE TDL SOFTWARE
PKG. FOR DISK

MICROCOMPUTER

808UA SUPPORT DEVICES

STATIC RAMS

21002
2102
2an
1014
21011
2102
2021
27
2112
2114
42004

$101C-E

WAVEFORM GENERATOR KEYBOARD CHIPS

LATE ADDITIONS
TMS 4044
TMS 5501

$14.00
$24.95

FLOPPY DISC CONTROLLER

S-100 DESIGN

FULL GROUND PLANE ON ONE SIDE

RC NETWORK TERMINATION ON
EVERY LINE EXCEPT PWR & GRD

EA
8" THICK DOUBLE SIDED

PROM'S

103
2104
2107A
21078
210784
TMS4050
TMS4060
4096
4116
MMS5270
MMS 280
MCME60%5

UART'S
AYS51013A
AYS 10144
TR-1602A
TMS 6051
IM 6402
IM.6403

OYNAMIC RAMS
4

MOTHER BOARD
13 SLOT MOTHER BOARD w/front

panel slot

BoGrw
33583888888

Naadoas

28RBLLLBLRES

1
4
9
4
a
a
]
2
s
6
&.

Saovme
BBRERE

NHOO25CN 170
NN;)O?GCN :2’3
NBT20
NBT26 2.45 You will want to know about the TV-1 Video
gMJS;% ?’g to Televisior Interface Kit,
1488 198 No need to buy a separate Video Monitor if
1489 1.95 you already own a TV set. Just connect the
°~§}g‘7‘ igg TV-1 between your system video output and
733084 .00 the TV set antenna terminals - that’s all there
P.420} 4.95 :hs/‘to it - to convert your TV set to 'a Video
MM.6320 7.50
e 1= onitor, and at a much lower cost! PRICE $8.95
DM 8130 2.90
DMB13) 275
ey 2 <N A JTDIES
DM 8833 2.50
Dot 2
40 7 9
SNrasxes %0 , *{ Computer Products
KIM A1
il a8 0o A / §351 WEST 144th STREET
g:ox?) |ggs ¥ e LAWNDALE, CALIFORNIA 90260
6522 92¢ (213) 679-3313
6530-002 1995 Discounts availabie at OEM quantities. Al i
) ! prices above are quoted in US
2§£ 883 :2 32 $F.0.8. Lawndale, Calit. USA. To expadiate shipments please include interna-
65 30-005 1598 tionai money order of bankers check payabie against any USA bankfn USS, or
AR affiliated credit cards of Bank America or Master Charge weicome (inciude

JabeZ 80

—with PROVISIONS for KIT
ONBOARD 2708 and POWER ON JUMP

$135-00 EA. (2MHZ)
$149.95 EA. @
BARE BOARD $35.00

JADE 8080A KIT
$100.00 it

BARE BOARD $35.00
TU-L VIDEO INTERFACE

KIT $85.00

$2,650.00
$195.00

OTHER COMPONENTS

card No., expiration date and si?nmuw;, Add 10 percent of total order for
postage. For orders less than $10 add $1.50 service charge.




PRECUT WIRE WIRE WRAP SOCKETS
19 1024 2500 100-249 250-999 1K-5K
Why buy wire on rolls? apin” A!‘ 0 2 ' 29 n
PRECUT & STRIPPED WIRE S: Her 2 OB RO 2 @
* Fasl - No more cutting & stripping by hand |l 18pin* 83, 58 54 A7 A4 A
¢ Reliable - Good. clean. unif ) 20 pin B e il ! - e
. Eco:o:nm?ocn:ax l::Lo\::n;"b:lk Con] [l e A i = e A A lAn Ms
04 pin " 84 78 68 o E
Precut Wire Busk Wire Do e 1ss a2 13w 10e
100 pcs of 3" at $ 82 I%G/N. 50 N roil st $1 99 = des1t. Gold 3-levei Closed Entry Sockers
100 pcs of € 1,06 = 2¢/01, N rod at 2,
R Tk | Lt L T WE STOCK:
st san il ¥ RE SRS Alarm Modules, Electronic Eyes, Photo Sensitive Cells, Micro-
Colors Red,BiteGreen Yollow Black Orenge White waves, Ultra Sonics, Gas/Heat/Smoke, Sensors, Sirens, Bells,
Wire packaged i plasiic bags Add 25C/iength fof tubes Pressure Mats, Door Monitors, Car/Caravan/Home/Office Hold
i ey Up Factory Alarms, Key Switches, Reed Switches, Relays,
L o™ e gha e Shock Recorders, Aluminium Tape. You Name [t. We Have It
4 90 .00 552K 4.08%
% 3% esex  saam DO IT YOURSELF PRE-WIRED SYSTEMS
.02 365 (X 588/ 534 95
5 1 K L -
R D EASY INSTALLATION
: Mo EE iy flewswe
7 125 448 8K TIWK With Free Wire Kit 1 PORTABLE ALARMS
[ 120 465 B8OK 753K (56.95 Value) X F A\
3 B el e e Microwave Systems concealed in Hi-Fi Speaker Enclosures or
9 138 802 Q827K 81 Batteries &.Charger $11.00 Desk Uni Mai fo) d. Full A - Self-R .
9 180 825 1000K 850K WSU 30 Hand Wrap-Unwrap Strip Tool 595 ?s nits, 0 peratednCiy fomarCoy Sl Esetring
1 vas  ss1 e 883k Wy 3om. for Modified Wrap 6905 with battery standby.
Addi i It UK 68K BT 30 Extra Bit 295
Send 80c in Stamps for lllustrated Catalogue.
WIRE KITS INTERCONNECT CABLES
Pibban cebie connector for onnecting baards 0 N.S.W. AGENT FOR NIDAC SOLID STATE
{5 A Al il < SECURITY SYSTEMS
. IGLE ENOED DOUBLE ENDEO
500 14 16 24 & 24 pn
ot F) . LR | T ) 33; WHOLESALE SECURITY FROM
S el s PROTECTOR
Ordering Information:
PAGE DIGITAL « Oraers undar§25, a0 2 R c AI.AR Ms
ELECTRONICS AT T ST &P
U.S.Funds
135 E. Chestnut Street 4A + Visa and Master Charge Accepted 19-121 Pittw. M N.S.W. 2095
Monrovia, California 91016 R e R ; o tomotep oy SRRINL IS
Phone {213) 357-5005 Dl ke invitil PH: 977-6433
IF YOU ARE THINKING ABOUT A TMS 9900 PIN ASSIGNMENTS
MICROCOMPUTER ves 00 oD
c Oco U Vee 2 }‘ 263 MEMEN
l WAIT 3 | iC"262 READY
H {0AD a4 &1 61 WE
HOLDA 5 & * 60 CRUCLK
WHAT DO YOU NEED FOR A TOP RESET & r::l 59 vee
QUALITY MICROCOMPUTER? aQ 7 | 58 NC
N M o1 8 | 457 NC
1. YOU NEED THE RIGHT MICROPROCESSOR e g %
May we draw your attention to the features of the easy to intertace with siow memories @ Advanced als 10 X7 455 D14
TM39900: o Texas Instruments 64-pin NMOS mic-  memory-to-memory architecture @ 16 General Pur-
roprocessor chip (CPU) e 16-bit Instruction Word, 0se registers ger file o Separate Memory, 1/0 and A13 1 &5 54 D13
and 8, 16 and 32 bit operation @ Full minicomputer nterrupt Bus Structures e Separate Address and a2 12 &3 §3 D12
instruction set with 69 instructions @ Hardware mui- Data Bus Structures — no muttiplexing e Multipie A1l 13 & I 52 D11
tiply and divide, with 32-bit capability ¢ Bidirectionai  workspace register files in memory e And 16 user- - o
parallel 16-bit data bus e Parallel 15-bit address bus  defined extended operation instructions. A10 14 _ — 51 D10
directly addresses 64K bytes @ 3.3 MHz Clock — but A9 15 250 Do
No other microprocessor In the world has this range of features AB 16 43 08
A7 17 | a8 07
2. YOU NEED THE RIGHT CPU BOARD FOR IT A6 18 | a7 06
The TECHNICO T-9900-SS board is a masterpiece of design. It is a Stand-alone System. This means that it is a A5 19 46 D5
microcomputer on its own (just connect your terminal and power supply). Other boards and peripherals can be A4 20 45 Da
added, to build a minicomputer of any size and configuration. And it is built around the TMS39300 microproces- A3 21 244 D3
sor.
Az 22 & a3 D2
May wa tell you more? Send your nsme and sddress to; Al 23 | a2 D1
1
ILM.P.A.C.T. LTD., P.0. Box 177, PETERSHAM 2049 (560-7503 A.H.) b e o
.; P.0. Bo ; H. o4 25 5340 vgg
L-------------------------------l Vsszﬁ g::‘g NC
1 Please tell me more about the T-9900-SS Microcomputer. Voo 2 ‘1: e
] »3 28 337 NC
: TNATIE 1,00 i i i A S s i S - A gl sl s S [ | DBIN 29 36 ICo
B cruouTt 30 35 1ct
] ADDRESS. T et i s e etur il g ot A ' il i a2
.
N SRlaitls it bl T T ..ol i s RPOSTCODE S aiileeiietd § INTREQ 32 33 w3
S e T T L
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ETI’s COMPUTER SECTION

More on Z8, 28000

Zilog have released more information on
the Z8 single chip microcomputer.
Featuring 130 instruction combinations
(against the Z80’s 158), the Z8 runs at
4 MHz and packs 144 registers, four
8-bit 1/O ports, 2 Kbytes of ROM and
128 bytes of RAM onto the chip, as
well as two counter/timers, four hand-
shaking lines, and a UART (not two
pins attached to the accumulator, but
a genuine UART). The Z8 can also
address another 62 Kbytes externally.
How it gets all that 1/O, control, address
and data signals through 40 pins is a
mystery yet to be revealed.

The Z8000 16-bit microprocessor lies
at the top end of the market. Addressing
up to 8 Mbytes directly, the Z8000 can
be teamed up with a matching memory
management chip which will provide
relocation and memory protection. Its
418 instructions include 16-bit multiply
and divide, as well as powerful string
manipulation functions. All 16 16-bit
2708 Programmer registers can be used as accumu}ators,
Pennywise Peripherals have just released EPROM plugs into a zero insertion force and all but one can be 1pdex registers.
an economical PROM programmer for socket and a write disable switch Among its other tricks is the ability to
2708 EPROMs. protects the EPROM from accidental handle 32-bit words, plus all the usual

The programmer is built on a single programming. The supply voltages tzrgg()%"fj gnerrupt hqg?hng.h&ﬁceztshq
printed circuit board which plugs required are +5, +12 and -12. All others 1sh - SRORAIRICIVAE alt g el
directly into the motorola bus. Due to are generated on board, .o uls]e - lat mlcr(ilas aﬁener' -.purpotfe
its novel design, the programmer is peilpberal’ﬁotr)lt:o elr. (; pricing Info
particularly easy to use. It looks, to yet, but ol @ et qlysempaTiee

the microprocessor, just like ordinary NEC 64 K RAM tobbyists are preparing to hock them-
memory. ‘l)leading sixjnply reads out of Nippon Electric Company are in the e
PROM. Writing feeds the data to the process of shrinking a two-level poly-
addressed location in the EPROM and silicon 64 K dynamic RAM to a size 32K EPROMs Emerge
applies a programming pulse; the correct ~ that will make economic volume Texas Instruments have started sampling
Setup and ho]d times are automatica"y productlonfeasible.Releaseis tentatively 32K EPROMS in a 24_pm package’
inserted and a busy flag indicates when scheduled for 1979 of two versions: one  type number 2532, and have sparked
pulsing of the location has been 264 K by 1 version in a 16-pin pack and  5ff 3 debate in the industry regarding
completed. the other a 22-pin 16 K by 4. standard pinouts. Intel are apparently
Thus to program an EPROM the . proceeding with a different pinout on
microprocessor simply block moves Blowing Bubbles Smaller their 2732, although both were on the
data to it from RAM or another IBM is reported to have fabricated a JEDEC committee to standardise 32K
EPROM. bubble memory which is up to an order EPROM pinouts. Intel claim their pinout
The programmer allows the EPROM of magnitude denser than previous is more compatible with upcoming
to be test read at any time during devices. Their 1 K experimental chip microprocessors. We’ll just have to wait
programming. Also, a program can be uses the magnetic bubble lattice and see which part becomes the
executed from an EPROM when concept — this is the first time it has industry standard. Early indications are
plugged into the programmer. The been tested in a working device. that it will be the TI part.
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Tape Reader, Number Cruncher
Two new gadgets from S M Electronics
of Box 19, Doncaster East, Vic 3109,
(03) 842 3950 will be of pamcular
interest to readers of this column. Their
hlgh speed paper tape reader is of the
’pull-through-and-run’ variety, which
interfaces to an 8-bit parallel port.
Supplied with 8080 or 6800 software,
the tape reader uses available light
shining through the tape holes to drive a
sensor array. Correct Operation is
monitored by 4 status LEDs and inter-
facing is through a flat cable and plug
which are supplied with the unit. Kit
price is $75.00 and assembled it’s $95.00,
post free in Australia. Handy when
dealing with people who supply software
on paper tape, whereas you use CUTS.
The other new goody from S M
Electronics is their Number Cruncher

Kit, which puts a National Semicon-
ductor MM57109 Number Cruncher IC
onto a PCB along with the necessary
interface electronics to get it to work
with a micro. The kit is supplied
complete with an Application Note and
Data Notes, so that the user knows how
to use it, and assembly looks darn near
fool-proof. The edge connector is a 24-
pin type, which fits no computer bus
that we’ve ever heard of, but it should
work with most processors with only
slight modifications, if any. So if you
want to do some decimal arithmetic,
here’s the board you want.
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CRT Controller IC

Fifth away from the start in the great
CRT controller race, National Semi-
conductor is powering up the straight
with the DP8350, now being sampled
to customers in the US and Europe.
According to National, the device is
unique in having an on-chip crystal-
controlled clock oscillator and on-chip
character generator.

iCOM Attache

iCOM, a division of Pertec Computer
Corp., who own MITS (remember
MITS?), have announced a new desktop
personal computer. The Attache looks
remarkably like a Sol built into a fibre-
glass attache case, and is S100 based.
More details as soon as we get them.

COMPUTER
CLUB DIRECTORY

Sydney: Microcomputer Enthusiasts
Group, P.O. Box 3, St. Leonards,
2065. Meets at WIA Hall, 14.
Atchison St., St. Leonards on the 1st
and 3rd Mondays of the month.
Melbourne: Microcomputer Club of
Melbourne, meets at the Model
Railways Hall, opposite Glen lris
Railway Station on the third Satur-
day of the month at 2 p.m.

Canberra: MICSIG, P.O. Box 118,
Mawson, ACT 2607 or contact
Peter Harris on 72 2237. Meets at
Building 9 of CCAE, 2nd Tuesday
of month at 7.30 p.m.
Newcastle: contact Peter Moylan,
Dept. of Electrical Engineering,
University of Newcastle, NSW 2308.
(049) 68-5256 (work), (049) 52—
3267 (home).
Brisbane: contact Norman Wilson,
VK4NP, P.O. Box 81, Albion,
Queensland, 4010. Tel. 262 1351.
New England: New England Com-
puter Club, ¢/- Union, University of
New England, Armidale, NSW 2351.
(New club; not restricted to students)
Auckland: Auckland Computer
Club, P.O. Box 27206, Auckland,
N.Z.
Computer clubs are an excellent
way of meeting people with the same
interests and discovering the kind
of problems they’ve encountered in
getting systems ‘on the air’. In
addition, some clubs run hardware
and software courses, and may own
some equipment for the use of
members. Try one — you'll like it!
If your club is not listed here,
please drop us a line, and we’'ll
list you. The same applies if you
are interested in starting a club in
your area. Also, if established clubs
know their programme of forth-
coming events, we can publicise
them.
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Radio Shack TRS-80

Probably the big news this month as far
as Print Out is concemed is the
Australian release of the Radio Shack
TRS-80 microcomputer, which will be
marketed through Tandy stores. We’ll
be bringing you a full, in-depth report in
the next issue (we'll also have some good
stuff on PET 2001), but meanwhile,
here’s some info on TRS-80, based on
initial impressions after a few days’ use.

Better than we expected. The TRS-80
isn’t a hobby computer, (although an
S$100 adapter will be available later in
the year), it’s a home computer, and so
is quite docile and tame. The 4K BASIC
supplied in ROM is surprisingly powerful
(this may be due to the compactness of
Z-80 code) and includes a pretty full
complement of BASIC commands,
functions and statements. String
handling is a bit weak, with only two
string variables, AS and B$ (just enough
to hold two names for a game). In add-
ition, I’'m damed if I can get IF A$ =
"YES’ THEN 50’ - type statements to
work!

On the other hand, it does have
DATA statements, GOSUB, ON N
GOTO, PRINT AT, TAB, INT, ABS,
RND, a bunch of relational operation
and logical operators. A number of
graphic statements are also included to
set or reset a graphics location on the
screen or to test its status (on or off).
All in all,it’s quite good for a 4K BASIC,
though it doesn’t offer the same facilities
as more advanced BASIC’s, obviously.

The User’s Manual seems pretty good,
written in a light, humorous style. If
you already know BASIC, it’s a bit
difficult to be patient with all the short
examples, though. Anyway, a full report
of what we discovered will follow next
month. In the meantime, for anyone
who’s already got a TRS-80 and is
looking for a user’s group, try sending a
self-addressed envelope and IRC (Inter-
national Reply Coupon) to: R Gordon
Lloyd, 7554 Southgate Road, Fayette-
ville, NC 28304, USA, who is (we hear)
forming a group in the US. Don’t know
of anyone in Australia yet, perhaps
will let us know if something’s brewing?
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Book Reviews

This month we look at two books and a
magazine, which were supplied by
Computerland, 55 Clarence St, Sydney.
So if you want to buy them, now you
know where to go.

Your Home Computer, by James White,
Dymax, $9.95. This book is aimed at the
computer tyro — the person who knows
nothing about home computers, but has
seen one and is very curious, perhaps
even wanting to buy one already. After
reading Your Home Computer, even the
most sceptical will be converted — it's
the kind of book that's filled with
infectious enthusiasm.

The approach the book takes is
almost totally non-technical, although it
does discuss microprocesoors in
considerable detail and introduces terms
like RAM and ROM before really intr-
ducing the home computer proper. The
hardware describer is mainly oriented to
the American market, but is discussed in
general terms, and many of the units are
now available in Australia.

There is very little on the subject of
software, but there are plenty of other
books on the subject, and in any case, a
computer is a necessity when learning
programming, whereas most readers of
this book will not yet own one.

The book really comes alive for me
towards the end, where Mr. White starts
to discuss various applications for home
computers, including games, fine arts,
education, amateur radio, robots,
electric trains, financial record keeping,
stock market analysis, home environ-
mept control and many more. Once
you've got your computer, and are
wondering what to do with it, this is
just the kind of stimulus that will make
you a computer user, and not a
computer builder.

The book finishes with lists of useful
(US) addresses, including periodicals,
clubs and computer stores. If you are
titillated by home computing, but not
yet galvanised into action, this is the
book to do it. Highly recommended for
the beginner.

Instant Freezedried Computer
Programming in BASIC, by Jerald R.
Brown, Dymax. Subtitled: For the
Hobbyist, Student, ot Compleat Novice.
Learn the NEW streamlined ALTAIR
style BASIC used in personal computers
and the similar DEC BASIC PLUS.

Well, you've bought your computer,
some RAM, tape interface, terminal and
now you‘ve got a BASIC interpreter.
Where do you go from here? This book

| BASNS

Fur the Hobbyimt, Studant. ar
Compleat Novioe. Learu the
MW streumbined ALTAIR®
style B-A-S.1:C used in

poarnonal comptors » and the Iy
similar DEC BASIC-PIUS %
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provides the answer, in the form of an
‘active participation’ workbook, which
will take you from scratch right up to
subscripted variables, arrays and sub-
routines with no pain.

The style of this book is virtually
indescribable, a kind of Whole Earth/
Cole’s Funny Picture Book / People’s
Computer Company / What to Do After
You Hit Return mixture. This is used to
good effect with all kind os crazy
graphics which exhort the reader to
'READ’ when he should read, and
‘DO IT' when he should attempt an
example. And do it he must — this book
is designed to be used with a computer.
There are lots of little program examples
to try out.

Most BASICs come with a manual,
and some are very good for beginners,
but if you haven’t got a manual, or it’s
not very good, or you're just interested,
Instant BASIC gives good value.

Calculators/Computers Magazine, edited
by Don Inman, Dymax, $4.50 per copy.
Dedicated to the application of
calculators and computers in the class-
room, this magazine is aimed mainly at
teachers, although a large proportion of
it is suitable for duplication and
distribution to classes. The style is rather
like ‘Instant BASIC’, with lots of graphic
designs and large arrows saying ‘COPY
ME’. Amongst the articles in Vol 1,
No. 2 are ones on classroom computer
games, introducing calculators-to junior
school classes, Simpson’s rule on a hand
calculator, the computer game UPS,
BASIC subscripted variables, teaching
using computers and PET.

Although the slant is mainly to edu-
cation, Calculators/Computers is well
worth having for the computer games
alone. Teachers and educators just can’t
afford to be without it.
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No computer magazine gives
you more applications than we do!
Games. Puzzles. Sports simula-
tions. CAl. Computer art. Artifi-
cial intelligence. Needlepoint.
Music and speech synthesis.
Investment analysis. You name it.
We've got it. And that's just the
beginning!

Whatever your access to compu-
ter power—home computer kit,
mini, time-sharing terminal—Cre-
ative Computing is on your wave-
length. Wﬁatever your computer
application—recreation, educa-
tion, business, household manage-
ment, even building control—Cre-
ative Computing speaks your
language.

Read through pages of thorough-
ly documented programs with
complete listings and sampleruns.
All made easy for you to use. Learn
about everything from new soft-
ware to microprocessors to
new uses for home com-
puters. And all in simple,
understandable terms.
Andthere'sstillmore.

CreativeComputing '.ar"'
discusses creative J 7:
programming tech- i i
niques like sort iiww
il
{
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IFYOU'RE NOT
SUBSCRIBINGTO
creative compating

YOU'RENOT
GETTINGTHE MOST
OUTOF
YOUR COMPUTER.

algorithms, shuffling and string
manipulation to make your own
programming easier and moreeffi-
cient.

We can even save you time and
money. Our extensive resource
section is filled with all kinds of
facts plus evaluations of hundreds
of items. Including microcompu-
ters, terminals, peripherals, soft-
ware packages, periodicals, book-
lets and dealers. We also give you
no-nonsense equipment profiles to
help you decide wgnich computeris
best for you—before you spend
money on one that isn't.

We've got fiction too. From the
best autiors in the field, like
Asimov, Pohl and Clarke. Plus
timely reviews of computer books,
vendor manuals and government
pamphlets. And so much more!

Isn’tit about time you subscrib-

ed to Creative Computing? It's
thesmart way to get the most
out of your computer.
.y Complete thiscoupon and
mail ittoday.Orfor fast
- response,call our toll-
free hot line.
(800) 631-8112. (In
New. Jersey call
{201) 540-0445).
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Extra M6800 Instructions

This useful hint was sent to us by David
Craig of Holland Park, Brisbane. All you
6800 users out there can have hours of
fun trying these out!

The Motorola M6800 provides 72
executable instructions. These require
197 different op-codes when all the
allowable addressing modes for each
instruction are taken into account. To
provide this number of op-codes the
6800 uses an 8-bit word length which
can specify two to the eighth (i.e. 256)
op-codes. Motorola’s literature says that
only 197 are valid, and that the other
59 are ‘unimplemented’. But are they?

The answer to this question is a
definite no! It appears that only four
of the 59 op-codes that Motorola does
not define are actually invalid. The
other 55 are executed quite happily by
the 6800 and produce well defined
results. 26 of these op-codes simply
provide alternative codes for already
defined operations. The remaining 29
provide operations which have not been
defined by Motorola. Some of these
extra instructions which are available

are potentially quite useful.

In particular, a number of additional
test instructions form a  useful
supplememt to the Bit Test and Test
Zero or Minus instructions of the 6800.
For example, the op-code 45 which
performs a test logical right shift of the
A accumulator can be used to test
whether the contents of A are odd or
even by examining the carry bit (C)
after executing the test instruction. The
test instructions perform the operation
on the data in the nominated registers
and alter the condition codes
accordingly, but leave the original
registers unchanged.

The op-codes 14 and 1A which
provide the logical AND and OR
respectively of accumulators A and B
should also prove useful.

It is doubtful that most of the other
extra instructions are particularly useful,
though in certain circumstances they
could find use in saving an instruction
or two. The group of op-codes 87, C7,
8F, CF, 3A would require extreme care
in their use because of their somewhat
odd results.

For the benefit of 6800 users the 55
‘unimplemented’ op-codes and their
definitions are listed below. All the op-
codes are in hexadecimal.

A. Actual invalid op-codes: 3C, 3D, DD,
9D — stops processor operation, reset
required to regain control.

B. Alternative op-codes for existing

defined operations:.

NOP 00, 02, 03, 04, 05, 38, 4E, 5E

DAA 18
TBA 1E
BCS 21
COMA 42
COMB 52
COM 62 (Indexed), 72 (Extended)
NEG 61 (Indexed), 71 (Extended)
LSR 65 {Indexed), 75 (Extended)
CPX EC (Indexed), DC (Direct),
CC (Immediate),
FC (Extended)
BSR CD
JSR  ED (Indexed), FD (Extended)

C. Additional executable op-codes:

Op Code Addressing Boolean/Arith _Cond, Code Re _1
Mode Operation H I|N -i 2 |V % c
Op Code | Addressing Boolear/Arith | Cond., Code Reg. | Logic Ops i
Mode Operation H|T N ‘z*v c | 14 Implied A.B = A » a b3 [, R |.
. 1 - ~ —p—p
i 1A Implied A+8 =« A (OR) .|t |2|RrR |,
' f
3A Implied (shs+2) =8 . s U= [« | ‘
(SP+3) = A ! 1F Implied 8 A e ]e |S|3|RIS | &
| (sPea) =X, | . | | .
(SP+5) =~ XL | | Atith Ops | | |
(sP+6) = PC, | | 12,13 Inpdied A-B=1 = A NEREREAE AL
{ (spse7) =pC/ | 83 Immediate
(5P)+1 = sP { |
| 93 Direct >A=M-1 - A ) tit| s
L - A3 | Index ‘
83 l Extended J |
ol c3 l Immediate I I
S———
Op Code Addressing | Boolean/Arith Cond, Cods Reg. D3 Direct B I
mode Operation Hll N 2 Vic I €3 HnaBax o=t =8 S| e ,3 ¥
TEstiopd ‘ | F3 Extended » | ‘
15 Implied .8 2% 138 LR "0 Laplatinc S ¥l T
M - iy s S ks P ,1.',?) iC Implied A+B+1 & A "I lx .3 $l. | »
51 Implied 00-8 S ! EORO)) :8 e =t 13 : ®@ 9
45 Inplied (A |0-{IIOID0 | . ./R|2!3) 2 ¢ . g ARNINIC Ol
N inpltos |8 b7 B0C i« fodavs, 8| 68 Index }nq -n e iti@OB)] »
l l 78 Extended
= i ~ . |
Mmisc D_ps i ! t
B? Twplied A = (PC)+2 sl TR . |
NOTE: Condition code symbols | (PC)+3 =PC |7} |
$ Lest and set if true, cleared otherwise E Implied 8 = (PC)+2 | ! Jdetale .
o ot affected | (PC)+3 = PC
R Reset always | | (] |
S Set always 8F | Implied 5P, = (PC)+2 el T i3RI,
1 Set if result = 10000000 Spb - (PC)+3
2 Set if result= = 00000000 I (PL)+a = pC
3 Set equal to result of N + C after shift has occured |
€ CF Implied X PC ki's R .
4  Set if operand = 10000000 before execution ‘ S xH :Epc ;:g il &
S Set if operand = 00000000 before execution L |
* Condition code result differs from similar existing operation L ' (PC)+4 = PC l i
= — T i i
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COMPU/TIME offers

c TIME aeal Darn Clever
CT 100 Enhancement to users of
IMSAI/ALTAIR
Microprocessors

$100 BUS COMPATIBLE
TIME & CALENDAR

COMPU/TIME CT100 $199 Kit $245 Assembied
COMPU only C101  $149 Kit  $189 Assembled
TIME only T102 $165 K1t $205 Assembled
COMPU/TIME PC Board onily 80

MM16 EPROM

* Utipoing up to 16 2708 EPROMS

¢ S 100 Bus Computer Systems

* Memory capacity of 8K or 16K bytes by DIP

* 8K boupdary addressing by DiP Swich $

« 010 4 wait cycles by DIP Switeh 9 9,00
+ Data gutput acgress 1put tines fully bultered

¢ Hi-grage glass-eposy wilh plaled-thru holes
« Epory solder masued

FCS BDGOA — 3w Oigt — .8 Display
NEW! 25 P Version wih colon & /DM ndecator
» Connects simost one
[.J[.JH for one win 3817, 3917A
3 or 0. (3817 avarale at
$5.00 oact)
FROMT VIEW . FSCBO00 o Typecal segment current
SPECIAL h\: uw‘c;m. 10 :r\u
58 cand 10 M 3
$4.95 EA. e s 16k
o MAXIMUM FORWARD o Forwsrd voltage drop
CURRENT — 2§ mA 15 volts

it |

SLIT-N-WRAP WIRE WRAP TOOL

Slits and opens insulation exposing

bare wire.

No pre-cutling or Dve«slnpoin&
Comes complete with two 100t
spools. No. 28 AWG wire

Moded P130 324 50

Plugboards 8800V

H T S S, e

e
w I ] . Universal Microcomputer
- ] Processor plugboard, use
;. l !

with S-100 bus complete with
heat sink & hardware 5.3 x
10x 1/16"

$19.95

CMNNEL@" . me’::;:"r'soeed 0;’;""

DE-37S 6.00
DD-50P 5 a0 2.2%
DD-508 8.00

EDGE CONNECTORS

DuAL 10 PN
ouAL %
[T 82 piw
puar 22 Bin

DUAL 40 PIN

pusL 43 PIN 601 D{6800)

[ITELS %0 pPiN GOLO{ 1MSAY/ALTALR)
OUAL S0 PIN GOLD( TMSAL/ALTEIR)
DUAL 50 PIN GOLO(ND EARS-[WSAY
DUAL 50 PIN Tin {.1" SPACING)

ALTATR/INSAL CARD GUIOES I5¢ EACH

[
L4
3

CLOCK CHIPS
MM5309 6 Digrl, BCD Outputs, Reset PIN $9.95
MM5311 6 Digit. BCD Outputs, 12 of 24 Hour 495
MM5312 4 Digit. BCO Outputs. 1 PPS Output 495
MM5314 6 Digt, 12 o 24 Hour, 50 or 60 Hz 495
MM5316 . 4 Dig, Alarm. 1 PPS Output 695
MM5318  video Clock Chip. For Use With (MMS814  $9.95) 9.95
CT7001 6 Oigh, Catendar Alarm, 12 or 24 Hour 5.9%

| C SOCKETS Wire Wiap

Lo Protite-Soider Tin
PIN 124 2599 100999 K& Up
15 14 13 12
20 16 i)
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RRRAFHRENYY

wiyh iy
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b3k

s -, » Automatic tme and scoreksepng
m'l o Battery-tree AC operation 5
i $ 1 29 g 5 o Oual controls with B-way action 4015
. o Built4n Pro Hockey and Tennis games [
» Easy hook-up on any 8/W or Color TV 4018
» Factory warranty e
Channel F — additional cartridges — $17.95 ea. Suackgack (1 o 2 players) r
08 Sorhre (1 o 2 players) w0723
081 — Tic Tac.Toe/Shooting Gatlery 0815 = Spacewar {2 players) Deag stnp (1 or 2 players) G
Guadra doodle/Doodle 0818 ~wMagrc Numbers Ware {2 pavers) =
0812 — Desent Fox/Shootng Gakery ¢ asaba 1 piay#iSY _—
4028
4029
P
033
NO._PINS PARY NO PRICE COVER PRICE oM
403
DE.9P a9 125 -
DE-9S 215 4041
DAISP 2.1 50 o]
DA.158 3.10 "'g::
D8 25P 3.00 150 1046
DB-25S 4, m
DE.37P 414 2.00 2049
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NESH68
NESEHT/V
NESE IV

7400 TTL Series

Pl
A9
49
6%
49
65
175
226
69

ERerakRRBLsrEL33B

"LINEAR:

LM707M

LM130aN

LMIBasN

-

FREQUENCY FREQUENCY

2 10MHz  $595 50MHz  $495
53 18432MHz  9.80 5.0688MHz 495
0 2.0 MHz 595

o 2.097152 MHz 8.50 5.185Mhz 495
gg 5.7143 MH2 4.92
75 24576 MHz 850 6.00 MHz 4.9
5 2667MHz 850 6.144MHz 495
2] oGOl T 6.40 MHz 4.35

! . i

623 o e g 6.5536 MKz 495
%0 32768MHz 850 8.0 MHz 495
38 3.579545 MHz 1.25 10.0 MHz 495
20 4.0MHz 4.95 1800 MHz 495
k] 4.0 MHz 4.95 18.432MHz 495
2 4194304 MHz 495 20.0 MHz 495
5 L S 221184 Mhz  4.95
& 27.0 MHz 435
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MICROPROCESSOR CRYSTALS

>

14.318 $4.95

22

?é;; DIP SWITCHES 7 POSITION

i 4 POSITION $1.50 8 POSITION

ig 5 POSITION 1.60 9 POSITION

i 6 POSITION 170 10 POSITION

8

L

WIRE WRAP CENTER
50

% HOBBY-WRAP TOOL-BW-630
:—,‘.’2 « Baftery Operated {Size C)

3 o Weighs ONLY 11 Ounces

;g o Wraps 30 AWG Wire onlo

' Standard DIP Sockets (.025 inch)
13 Complete with buill-in bt and sieeve

WIRE-WRAP KIT — WK-2-W -

WRAP ¢ STRIP ¢ UNWRAP |
o Tool for 30 AWG Wire

o Roll of 50 Ft White of Blue 30 AWG Wire
e 50pcs each ! 2 3 &4 lengths
pre-stnpped wire

$11.95

o ™ WIRE WRAP TOOL WSU-30
WRAP o STRIP o UNWRAP -35.95

WIRE WRAP WIRE — 30 AWG
son $t 9 10001 $15 00
SPECIFY COLOR — White - Yeilow - Red - Green - Biue - Black

WIRE DISPENSER — WD-30
o 50 1t roil 30 AWG KYNAR wire wrap wire §3 45 @g.
o Cuts wire 10 desired length
e Stnps 17 of insulaion  Specity — Biue-Yellow -Whrte -Red

LIQUID CRYSTAL DIGITAL
CLOCK-CALENDAR

For Auto, Home, Otfice

Small in size (2x22x"/2)

Push button for seconds retease tor date.
Clocks mount anywhere with either 3M doudle~
sided tape o VELCRO, included.

2 MODELS AVAILABLE:

LCD-101, portable model runs on seit-conlaned
patteries for beiter 1han a year.

LCD-102. runs on 12 Voit Sysiem and is back

hghted
(20101 or LED-102, your choice . $33.95 ea

Ctear desk stand for 32-00

MA 1003, 12V DC CLOCK MODULE

time base. Protec against
automotive volt transients.
Automatic brightness con-
trot with 0.3 green color
display. thl.; turnoff
with ignition "OFF"’

4 !Buill in X'TAL controlied
be

Computer Products

A 5351 WEST 144th STREET
<+ LAWNDALE, CALIFORNIA 90260
{213) 679-3313

Discounts availabie at OEM quantities. Al prices above are quoted in US
$F.0.8. Lawndals, Calil. USA. To expediate shipments piease includs Interna-
tional money order or bankers check payable agamnst any USA bank in USS, or
affiliated credit cards of Bank Amenca or Master Charge weicome (Include
card No., expiration date and natum‘. Add 10 percent of total order for
postage. For orders less than $10 add $1.50 service charge




Project 639

(omputerised
Musical Doorhell

Every home should have one — so make it a good one, say T. Long and
T. Wooller of Applied Technology.

THE ADVENT of the microprocessor
is more than just a remarkable
technological achievement, it is destinea
to impact all our lives in the very near
future. Instead of large, incredibly
expensive computer installations these
remarkable devices offer complex
computing power at a low cost that is
still diminishing.

This article shows how a micro-
processor can be used as the basis of a
relatively simple device such as a musical
doorbell. The finished product is
elegantly simple, yet costs little more
than the current top-of-the-range electro-
mechanical doorbell on the market
today.

From a functional point of view, the
doorbell consists of a PCB containing a
SC/MP microprocessor, preprogrammed
512 byte ROM, a TTL quad gate
package, a handful of resistors,
capacitors and transistors and a speaker
and battery pack which attach to the
back of the board.

The doorbell is programmed to piay
eight tunes which are selected with
various push-buttons and one wire link
on the PCB.

The tunes are:

Waltzing Matilda

Greensleeves

Can Can

Rule Britannia

Trumpet Voluntary

Twinkle Twinkle Little Star

Colonel Bogey March

Computer Music

Basic Design Approach

The ETI Microprocessor Doorbell has
been designed to demonstrate how
effectively a microprocessor can carry
out even the most simple tasks. In this
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HOW IT WORKS — ETI 639

When a pushbutton is pressed the 74LS00
gate tests which sense inputs of the SC/MP
chip are activated. Simultaneously the
operation of the pushbutton initialises
the SC/MP chip and program execution
starts from location 0001. This action also
applies temporary power to the -SC/MP
and the ROM.

The first step carried out by the SC/MP
is to set the output at the SERIAL OUT
(SOUT) pin to high, which in turn ensures
that power remains on when the
pushbutton is released.

Next the SC/MP tests the SENSE A
and SENSE B inputs and decides which
tune has been selected. At this point the
tune is played.

On completion of the tune the SC/MP
sets the SERIAL OUT pin low and turns
the battery supply off. If the pushbutton
is still pressed the tune will start again.

Refer to the complete circuit diagram
for an indication of how the actual
operation is achieved. For those software
oriented types the program listing on
page 60 could be analysed as a flow chart
with assembly listings or suitable
description for the machine code.

PARTS LIST — ETI 639

Fig. 1. Speaker Mounting on rear of PCB.
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Fig. 2. Circuit diagram of doorbell.
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Fig. 3. Component overlay.
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Project 639

@8, C4, 01, 01, 19, 06, 1C, 1C, 1C, 1C, 01, 1C, 1C, 1C, 1C, 1C, 3C, 2¢, 35, 63, 50, 32, 00, 07, 50, 43, FF, 2C, 77, 35, 64, 00,
08, 58, D4, 07, 01, C4, 58, 32, 40, 98, OD, C6, 01, E4, FF, 9C, 81, 35, 64, 32, 69, 2C, 77, 19, C6, 00, 2B, 19, C6, 00, 28, 20,
FA, 40, F4, FF, 02, 01, 90, FO, C2, 01, 35, C2, 00, 98, 12, E4, 00, FF, 3C, 59, 3C, 43, 3c, 17, 3C, 59, 4B, 48, 2C, 77, 2C, 59,
FF, 98, DO, C4, 07, 07, C4, 00, 8F, 00, C2, 00, F4, FF, 02, 9C, 2C, 1E, 2F, 6F, 35, 64, 3C, 59, 3C, 43, 3C, 17, 35, 64, 3C, 43,
FB, 07, C2, 00, F4, FF, 02, 9C, FB, 35, F4, FF, 02, 98, 03, 35, 3C, 17, 3C, 59, 44, 38, 48, 13, 50, 66, FF, 27, C6, 27, 43, 24
80, D9, C6, 02, 8F, 10, 90, DO, 44, 4F, 44, 4F, 2C, 77, 2C, 77, 48, 24, 8F, 27, 43, 24, 48, 27, 43, 2C, 3C, 32, 35, 35, C7, 20,
27, 85, 27, 85, 2C, EC, 32, 69, 32, 69, 35, 64, 35, 64, 3C, 59, 9F, 24, 8F, 27, 22, 32, 18, 24, 24, 2C, 1E, 20, 60, 24, 48, 27,
3C, 59, 44, 9D, FF, 35, 64, 2C, EC, 27, 85, 22, E1, 20, 50, 22, 85, 2C, 77, 32, 3C, 32, B1, FF, 2C, 3C, 2C, 3B, 27, 22, 20, 28,
96, 27, 00, 2F, 70, 3C, 85, FF, 3C, AF, 35, 94, 3C, 16, 35, 19, 22, 26, 27, 22, 1C, 5A, 1C, 5A, IC, 2D, 19, 32, 22, 26, 20, 28,
2F, A6, 2C, 3B, 2F, 6F, 35, 63, 3C, 58, 35, 63, 2F, 6F, 35, 31, 27, 43, 27, 43, 27, 22, 20, 28, 22, 26, 27, 22, 2C, 54, FF, FE,

80, 01, 08, 02, 08, 03, 08, 04, 08, 05, 08, 06, 08, 07, 08, 08,
Fig. 4. This object code listing of the doorbell program will enable 08, 09, 08, OA, 08, 0B, 08, OC, 08, 0D, 08, OE, 08, OF, 08, 10,
owners of SC/MP based microcomputers to generate tunes. This
program is not the same as the one in the PROM as the address lines to

the PROM are swapped about, 08, 11, 08, 12, 08, 13, 08, 14, 08, 15, 08, 16, 08, 17, 08, 18,

08, 19, 08, 1A, 08, 1B, 08, 1C, 08, 1D, 08, 1E, 08, 1F, 08, 20,
case the microcomputer is designed. to
select and play any one of eight tunes; it 08, 21, 08, 22, 08, 23, 08, 24, 08, 25, 08, 26, 08, 27, 08, 28,
controls the actual program sequence, 08, 29, 08, 2A, 08, 28, 08, 2C, 08, 2D, 08, 2E, 08, 2F, 08, 30,
turns the battery supply off after every
tune and mathematically determines the
pitch and duration of each note. The
output is monophonic and consists of
a square wave driven into a speaker. The
actual program and the tunes played are

contained in a separate ROM, and other 08, 51, 08, 62, 08, 53, 08, 54, 08, 56, 08, 56, 08, 57, 08, 68,

tunes .could !'eadily be programmed by 08, 59, 08, 5A, 08, 58, 08, 5C, 08, 5€, 08, 5E, 08, 5F, 08, FF,
selecting a different ROM.

o8, 31, 08, 32, 08, 33, 08, 34, 08, 35, 08, 36, 08, 37, 08, 38,
08, 39, 08, 3A, 08, 38, 08, 3C, 08, 3D, 08, 3E, 08, 3F, 08, 40,

08, 41, 08, 42, 08, 43, 08, 44, 08, 45, 08, 46, 08, 47, 08, 48,
08, 49, 08, 4A, 08, 48, 08, 4C, 08, 4D, 08, 4E, 08, 4F, 08, 50

Assembly

Assembly of the doorbeil is very straight-
forward. To minimise costs no sockets
are provided and the microprocessor
and ROM solder directly into the PCB.

Refer to the PCB overlay drawing
and study the location of every
component before starting assembly.
Start with the resistors and capacitors.
Nextinsertthediodes, watchingcarefully
that the cathode ends of the diodes are
correctly oriented.

Now mount the microprocessor,
ROM and TTL gate as well as each of
the transistors. Take the usual
precautions not to overheat individual
joints. Note that the microprocessor is
fully protected internally and is not
nearly as prone to damage as CMOS
{but it should be handled carefully
just in casel).

Next solder PC pins as indicated for
the loudspeaker, battery and pushbutton
connections. Now glue the loudspeaker
to the rear of the PCB, using epoxy or
similar glue. Solder the leads to the
correct pins on the PCB.

Recheck the wiring thoroughly and
connect the power to the board {taking
care to avoid reverse polarity). Now
short one of the pushbutton terminals
and a tune should be played. Adjust
RV 1 to give the desired pitch and your
doorbell is ready for use.

2
i
=
§
’
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8pin pcb .26 ww .45 gzggggﬁ ngg {2N2222 Plastic .10) 15
1N4005 600v 1A .08 14-pin  pcb .25 ww 40 . 15
1N4007  1000v 1A 15 16-pin  peb 25 ww .40 S e ] i,
1N4148 75v 10mA .05 18-pin  pcb 25 ww 75 2N3054 NPN .35
1N753A 6.2v z .25 22.pin  pcb .45 ww 1.25 3739;3 ggg 15A|, 60v .50
IN758A 10v z 25 2pin  pcb 35 ww 110 LA R o W s e
1N759A 12v z .25 28-pin  pcb .35 ww 145 D.L.747  7seq5/8" Highcom-anode 195
mg;gg 5113 v z .25 40-pin  pcb B0  ww 125 Xj\\N772 7 seg com-anode (Red) 1.25
v 5 MANT71 7 seg com-anode {Red r
1N5244B 14v i gg Molex pins .01 To-3 Sockets .45 MAN3610 7 seg com-anode :Orar)\ge) :%g
2 Amp Bridge 100-prv 1.20 MANB2A 7 seg com-anode {Yellow) 1.25
1N62458 15v z .25 MAN74A 7 seg com-cathode {Red) 1.50
25 Amp Bridge  200-prv 1.95 FND359 7 seq com-cathode {Red) 1.25
C MOS - T T L -
4000 .15 7400 15 7473 .25 74176 1.25 74H72 45 745133 40
4001 .15 7401 15 7474 .30 74180 .75 74H101 75 745140 " 55
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 5 745151 .30
4004 3.95 7403 .20 7476 40 74182 .95 74H106 .95 745153 .35
4006 .95 7404 .15 7480 55 74190 1.75 745157 .75
4007 .35 7405 .25 7481 .75 74191 1.05 74100 .25 745158 .30
4008 .95 7406 .35 I 7483 .95 ’ 74192 .75 74L02 25 745194 1.05
4009 .45 7407 .65 7485 .75 74193 .85 74L03 .30 745257 (8123} 1.05
4010 45 7408 25 | 7486 25 74194 1.25 74004 .30
4011 .20 7409 15 7489 1.35 ! 74195 95 74110 .30 74LS00 .25
4012 .20 7410 10 7490 .55 74196 1.25 74L20 .36 74L501 35
4013 .40 7411 .25 7491 95119 74197 1.25 74130 45 74L502 .35
4014 .95 7412 .30 | 7492 .95 74198 2.35 74147 1.95 74L504 .30
4015 .90 7413 .35 7493 .35 74221 1.00 74151 45 | 741505 45
4016 .35 7414 1.10 | 7494 .75 74367 .85 74L55 65 | 74LS08 .25
4017 1.10 7416 25 | 7495 .60 74172 45 741L.S09 .35
4018 1.10 7417 .40 7496 .80 75108A .35 74L73 40 I 74LS10 .35
4019 .50 7420 15 74100 1.15 75110 .35 74L74 45 74LS511 .35
4020 .85 7426 .30 74107 35 | 7549 .50 74175 .65 74L.S20 .25
4021 1.00 7427 .45 741 21 .35 75492 .50 74193 .55 74LS21 .25
4022 .85 7430 15 74122 755 74L123 .85 741822 .26
4023 .25 7432 .30 74123 .65 74H00 .15 741832 40
4024 75 9437 30 74125 45 74H01 25 | 74500 35 741537 35
4025 .30 7438 .35 74126 236 74H04 .20 | 74502 -39 741540 45
4026 1.95 7440 .25 74132 1.35 74H05 .20 74S03 30 741542 1.1Q.
4027 .50 7441 1.5 | 74141 .90 74H08 .35 74504 .30 74LS51 .50
4028 .95 7442 .45 74150 .85 74H10 .35 | 74505 .35 741574 .65
4030 .35 7443 .65 ! 74151 .65 74H11 .35 74508 .35 74L.586 .65
4033 1.50 7444 .45 74153 .75 74H15 .45 74510 .35 74L590 .95
4034 2.45 7445 .65 74154 .95 74H20 .30 74S11 .35 741593 .95
4035 1.25 7446 .95 74156 95 74H21 25 74520 .35 74L5107 .85
4040 1.35 7447 .95 74157 .65 74H22 .40 74540 .20 74L5123 1.00
4041 .69 7448 .65 74161 .85 | 74H30 20 | 74S50 .20 74LS151 95
4042 .95 7450 .25 74163 86, % 74H40 .25 74551 .25 7415153 1.20
4043 .95 7451 .25 74164 60 | 74H50 .25 74564 .20 74LS157 85
4044 .95 7453 .20 74165 150 | 74H51 .25 74574 .35 74LS164 1.90
4046 1.75 7454 .25 74166 1.35 I 74H52 15 745112 .60 7415367 75
4049 .45 7460 40 74175 .80 74H53J .25 745114 .65 7415368 .75
4050 .45 7470 45 74H55 .20 74C04 .25
4066 .95 7472 40 74C151 2.25
4069 .40
4071 .35 MCT2 .95 LINEARS, REGULATORS, etc.
4081 .70 8038 3.95 LM320T5 1.65 LM340K 15 1.25 LM723 .50
4082 .45 LM201 .75 LM320T12 1.65 LM340K 18 1.25 LM725N 2.50
MC 14409 14.50 LM301 .45 LM320T15 1.65 LM340K 24 .95 LM739 1.50
MC 14419 4.85 LM308 (mini) .85 LM324N .95 78L05 .75 LM741(8-14).25
LM309H .65 LM339 95 78L12 .75 LM747 1.10
9000 SERIES LM309K (340K-5)85 7805 (340T5) .95 78L15 .75 LM1307 1.25
9301 85 95H03 1.10 LM310 1.15 LM340T12 1.00 78M05 w19 LM1458 .95
9309 38 9601 45 LM311D (Mini) .75 LM340T15  1.00 LM373 2.95 LM3900 .50
Q322 75 Q602 45 LM318 (Mini) .95 LM340T18 1.00 LM380¢(s-14 PIN).gs LM75451 .65
LM320K 5(7905)1.65 LM340T24 .95 LM7089 (8,14 PINY25 NEBS55 .50
MICCRS’S' RAMS, LM320K12 1.65 LM340K12 1.65 LM711 .45 NE556 .95
PU'S, ETC. . NES65 .95
745188 3.00 NES66 . 1.75
pei 3o | INTEGRATED CIRCUITS UNLIMITED | &5 i
MM5314 3.00
MM&E316 3.50
2102-1 1.45 7889 Clairemont Mesa Bivd., San Diego, CA 92111 US.A. \
2102L-1 1.75 - SPECIAL
TR16028 450 No Minimum DISCOUNTS
TMS 4044-45NL 14.50 All prices in U.S. dollars. Please add postage to cover method of Total Order  Deduct
g%)_?%AD 1%28 shipping. Orders over $100 (U.S.} will be shipped air no charge. $35 - $99 5%
8723 180 Payment should be submitted with order in U.S. dollars. $100-$300 ~10%
8724 2.00 All IC’s Prime/Guaranteed. All orders shipped same day received. $$301 -$1000 15%
8797 1.00 VI0 Upr Lo
21078B-4, A 4.00 . . .
2708 11.60 Phone (714) 278-4394 BarclayCard / Access / American Express | Bank Americard / Visa / MasterCharge




NEW MODEL,

HF-3-100L2
Frequency Range 3-30 MHz

3-30 MHz BI-LINEAR AMPLIFIER

Output Power: 100W Nom + ¥ dB across band 200-250W PEP output
input lngpe((ijance: 50 Q nom, adjustable to match exciter range under 2 1 across
an

Output Impedance: 50 £ nom, up to 3:1 VSWR acceptable with little degradation
Current Drain: 16A nom. 20 A supply recommended at 13.6 VOC v
Power Supply: 13.6 VDC recommended for best results, 11.14 VDC acceptabie

positive or negative ground |

Pre-amp: 18 dB nom. gain across entire HF band, 15dBtyp at50 MHz, 3-4 dB NF
Size: 19 1 x 16.5 x 8.9 cm wt 1% Kg

DEALERS ENQUIRIES WELCOME
SOLE AUSTRALIAN DISTRIBUTORS FOR SCS LINE OF LINEAR AMPLIFIERS

&y EMONA elecironics oo

HAYMARKET, N.S.w. 2000

y

BOLID STATE LABARIZI O AP 5 W R

memmﬂ - 0N nw“ ON STACKABLE 4K RAM/ROM PLANES

RAM PLANES ROM PLANES
4K Bytes wusing 32 2102s [ 4K bytes using 4 2708s y
KIT (no 2708s) a ]

LN

N

$34.90

PCB l KIT 450 nS PCB
$15.75, $89.30 | $15.75,

3
]
~]

EXPANDABLE 16K MOTHER BOARD
® All buffering and control ® |nterfaces to 6800, 8080/
for 1 to 4 RAM/ROM planes 85, 2650, SC/MP etc. . =
® MEMORY PLANES stack ® Edge connector 43 x 2 s’ 0
on sockets way 0.156” with Motorola S
® Configurable to any 8K system connections.

boundary KIT- $49.20- = I.l';*ﬁ{f- ‘%

{Prices inc. tax and P&P in Australia)

pennywise per-ipher-als 19 Suemar St., Mulgrave, Vic 3170.  Phone (03) 546 0308

wulll
i

NUMBER CRUNCHER

MM57109 Number Cruncher.
Buffered 1/0 gold plated edge
connector wiil suit 8080, 6800,
SCAMP, etc., will perform float-

U.V. EPROM ERASER

WIil erase up to 4 Eproms at a
time In 30 mins. 240V operation
— portable — assembied price

FRONT PANEL

ing point and scientific calcul- $47.50

ations under software control.

KIT PRICE]BUILT AND. - 2" SINGLE STEP CONTROL
$52.00 ,TESTED $72.00 for 8080

[4

Designed for 8080 but will suit PAPER TAPE READER

Push button single step mode.
Auto. step low speed (Varlable
speed) mode, Interrupt facility.
Run mode LED, wlll suit other
systems, works off walt, &
ready, lines. Panei mount.

Quallty fibreglass boards, 5
sockets per board with side
spacing, provision for linking
boards together even different
types,

most systems. Input lines are 16
ADD. LInes, 8 Data lines, 2 x 8
Bit prog. output port, status
flats etc. Al Inputs buffered,
flat cable Interface. Also avail-

able as an optlon a HEX DIS- 10" x 8" 6800 board with wide KIT BUILT AND
gmv v:lthA'/é'(; hlgh&7Dsetg. é_ed <i¢azntres6 Byt PRICE TESTED

ay for ress ata Bus. - x! 6 b d with -
4 dplsplays for address bus and 2 vision for both socokaerts v e $2300 $3300
g:‘s:?‘lasys for data bus. 10 x 8 PRlCE 24.50 S S

es. Manual operation, self contaln- - ALL PARTS POST FREE
STANDARD PANEL ]
KIT PRICE $75.00 ed In case 160X110X50. Flat GOLD PLATED SOCKETS See adv. JAN 78 Elec. Aust. for

it Taote, Sartid 22
andshake logic, Status 0
YX.'-P;,“EE CABpR $105.00 Data & software supplled.

Simple to use on all systems.

digltal tacho, stop watches, tran.
Ign. system, burglar alarm etc.

To suit 8080 & 6800 43 way
double sided $9.50 or 5/ $45.00

BUILT AND BUILT AND

TESTED TESTED 8080, 6800, etc. S. M. ELECTRONICS 10 Stafford Crt, Doncaster East,
KIT $75 BUILT AND

$95.00 $125.00 PRICE TESTED  $95 3109. Box 19, Doncaster East, 3109. {03) 842-3950 (03) 842-3950

62 ELECTRONICS TODAY INTERNATIONAL — MARCH 1978



Designed and made in Australia

b
* Eight different tunes only

# Accepts up to four doorbells s

: 3950
b4

Re-programmable with different tunes

Novel picture frame design

This year, for electronics buffs at least, the old fashioned mechanical doorbell is
out of style. With microprocessor prices hitting an all-time low, it is economically
feasible to have a microprocessor doing nothing but playing tunes whenever visitors
press the button!

Well, ETI and Applied Technology, have gotten together and done it. Here's the
first microprocessor-based musical doorbell project to be published in any magazine
world-wide! True, other musical doorbells are available, but nothing quite like this
one. For instance, you can write your own tunes and program a PROM to play
them — with other designs using mask-programmed ROM this is not possible.

If you share a flat, as many of our readers do, then everyone can have their own
tunel

Since not everyone has a PROM programmer, and to make it easy to get all the
bits together so you can start building, we have arranged for Applied Technology
to supply complete kits of parts for the doorbell. These will be available to ETI
readers at the special price of $39.50 + $2.50 for packaging and certified post
anywhere in Australia. Allow three weeks for delivery.

ETI DOORBELL OFFER
Please make cheques payable to ‘Doorbell Offer’, and send orders to
Doorbell Offer, ET| Magazine, 15 Boundary Street, Rushcutters Bay, N.S.W. 2011,

......... POST CODE . i'im et <+
| enclose cheque/postal order for . . for . Musical Doorbells.

NESSEL AUDIO

NEW
NESSEL
PROFESSIONAL
SERIES 15
LOUDSPEAKER

MODEL SL1502

Voice coil diameter 4"’

Magnet structure weight 9 kilos
Cone resonance 55 Hz

Power handling 150 Watts
This speaker is suitable for
musical amplifying systems,
PA, sound reinforcement
discos etc. . .

TRADE ENQUIRIES WELCOME

Avallable from

NESSEL AUDIO

9 Nellbern Rd,
Moorabbin East, Vic. 3189
Ph (03) 95 9510

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978
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design and produce your own

PRINTED CIRCUIT BOARDS

MAGAZINE PROJECT BISHOPS GRAPHICS
PRINTED S "QB)BY PACKS

c I Rcu IT BOARDS - T:ZETSZN 20vyd rolls

FEBRUARY 1978 EA.78C2  Cassette Deck Specify width .031”, 050", .062"
5 asse Cl o v rr ve rr ve
EA.78AF2 Active Filter y .080", .100‘, 125 ',.150 ,.200
ETI.487A  Spectrum Analyser . DONUT PADS: (all with .031" hole)
s I CCD216 88 pucs 08" 0.0
JANUARY 1978 EA.77TH12 Thermometer ’ ads . 0.
EA.77CB12 C.B.rsgectlve Calling ¢ CCD102 125 pads .125" 0.D.
EA.78CF} ~ Cross Fader . CCD103 125 pads .150"" O.D.

EA.77UP6A Nicad M y .
ETI.637 Gt | miar facs 3 CCD138 125 pads .187" 0.D.

ETI.806 Skeet Game . CCD139 125 pads .200" 0.D.
DECEMBER 1977 77PM12 Poker Machine 4 CCD141 125 pads .260" 0.D.
77UP11 Microprocessor Tester | DUAL IN LINE:

ETI1.450A Audlo Delay Line
ETI.4508B Audlo Delay Line CCD6014 16 Ol'“y 14 Dil‘\
CCD6004 only 16 pin

NOVEMBER 1977 77MX11 Mixer
775C11 Electronic Scanner X
;;g_glgl S5v/10A Poger Supply ARTWORK FILM: (.10’ dropout grid)
Test Tone Generator "
ETI.245 white Line Follower CC1489 8% x 11" sheet
ETI1.486 Howl Stablilzer CC1476 17°' x 11”' sheet
OCTOBER 1977 ETI.586 Shutter Timer
ETI.135 Digital Panel Meter
SEPTEMBER 1977 Mini DVM
Trafficator Repeater
Add on FM Tuner
Metronome
ETIS85R Ultrasonic Receiver
ETIS8B5T Ultrasonic Transmitter y -
AUGUST 1977 EA77AL/8 Headlight Switch 10" x 12 - $8.91
gest Glenerator 6 x 10" $4.46
as Alarm 4 U 4¢
True RMS Voltmeter . exl 2
ETI603 Sequencer
JULY 1977 EA77B7 Burglar Alarm : DOUBLE SIDED
EA77D7 Dwell Meter : 10" x 12" $11.28
EA77DLT7 Digltal Logilc Tralner 3 6 x 10" $5.65
EA77TTY7 RTTY Regenerator : RS U :
ETI484 Compander § 5" x6 $2.82
€TI317 Rev. Counter

ETIS82A Home Alarm 4 . .
ETI582B  Home Alarm y RISTON" DEVELOPER:

JUNE 1977 EAZ7EO5 MOS Keyer 4 500ml $1.09
EA77UP6 SC/MP Memory

ETI485 Equali ] o, o ;
ETi581 D?;gfsze;ply y SCOTCHCAL"” EXPOSURE FILM 8007:
Bell Extender . 10" x 12" sheet $ 2.50

oL A f\:/l?)'(;ower Supply . 10" x 12" pack of 10 sheets $20.00
MAY 1977 EA77PRE5 CB. Pream } 00 Qsedloper i) o
EA77TT76 RTT7 Modulator
Miniscamp .
gﬂtetal Locator '
robe .
Power Supply . P Q
ETI444 Sw Stereo Amp. o ROT BOARDS
APRIL 1977 77TT4 Transistor Tester 4 (48 hour service)

77CC4a Cassette Interface r d
ETI133 Phase Meter : We have on hand stocks of precoated laminate. You

ET1631-2  Keyboard Encoder supply 1:1 artwork or negative and we will have a
We stock a complete range of PCB from E.A. and E.T.l. from 1976 single or double sided prototype ready in 48 hours or

and new project boards are availlable as soon as each magazine |Is " ]
published. less. Please write for details.

Aple ED POSTAL ADDRESS P.O. Box 355, Hornsby, 2077 m

TECHNOLOGY SHOWROOM 109-111 Hunter St., Hornsby 2077

(9-5 Monday to Sat)
pTY‘ LTD' PHONE 476 4758 — 476 3759

RISTON COATED LAMINATE

SINGLE SIDED

P POPRPY PP PP PPP OO

@
o
o
o




ECONOMY POWER SUPPLY

Ideal for microprocessors, this kit supplies +5v/
10A, +12v/1A, —12v/1A fully regulated (S100 users
can use the +8v. +16v unregulated outputs as well)
and optional overvoltage protection can be fitted.
This comprises of transformer, bridge rectifier and all
diodes, filter capacitors, PCB. regulators and full
assembly instructions, Can be readily adapted to fit

any metal work.
$49.50 «iTEers.100

Package and Post $3.50

CASSETTE INTERFACE

Adapted from a design described in Radio
Electronics, this 300 baud interface uses the Kansas
City standard 1200/2400 Hz. encoding. Easily con-
structed, using standard TTL chips and a special test
tape is supplied to simplify alignment. Kit is supplied
with PCB, all components, test tape and full

instructions.
$22.50 «iTrEC.

Pack and Postage $1.00

$100 PROTOTYPE BOARD

This is an ideal card for any prototype work,
Consists of top quality tin plated PCB with hard gold
S100 edge fingers. Will suit virtually any IC package,
has power and ground plane and provision for on card
voltage regulator,

$100 PROTO BOARD

$1 9.50 rack and Postage $1.00

$100 MOTHER BOARD

This 8 slot S100 Mother Board will greatly simplify
construction of your S100 system. Has provision for
power distribution and bypass capacitors. Also
accepts 16 PIN DIL connections to adapt to other
systems.

$100 MOTHER BOARD

$ 22.50 rack and Postage $1.00

APPLIED
TECHNOLOGY
PTY. LTD.

LOW COST V.D.U.

As described. in E.A. February, this compact
V.D.U. is an ideal peripheral for microprocessor
systems.

32 characters/line. 16 lines.

parallel ASCII (TTL) input.

video output.

1K on board memory.

Automatic scrolling, carriage return, line feed.

screen clear facility.

uses low power TTL and MOS devices.

requires +5v at 800 M A,

—12v at 30 M.A.

Plated through hole PCB.

supplied with full instructions and trouble shoot-

ing guide and Xtal.

LOW COST V.D.U.

$99-50 Pack and Postage $2.50

TRISTATE LOGIC PROBE

This very simple device works with TTL circuits
and TTL compatible levels from microprocessors and
identifies LOW LOGIC STATE

HIGH LOGIC STATE.
FLOATING OR H1 Z INPUT.
EXCESSIVE OR INSUFFICIENT VCC.

Also doubles as a pulse injector!
Kit consists of PCB, IC’s, LEDS, RESISTORS/
CAPACITORS and full instructions.

$2.50 rosTFREE
OR

FREE with any order over $20.00 (offer expires
April 15, 1978).

SC/MP ON S100 CARD

Interested in expanding your Miniscamp to a more
useful system? This handy PCB. makes it possible to
connect the SC/MP (N or P Channel) to the hobby
standard S100 buss. Has provision for Xtal clock and
full buffering of the chip, and of course on-card re-
gulators. Board is top quality fibre glass tin plated
with hard gold S100 edge fingers.

$100/SCMP BOARD

$19.50 Pack and Postage $1.00

POSTAL ADDRESS P.O. Box 355, Hornsby, 2077 m
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We’ll print your 24 words (maximum) totally free of
charge. Copy must be with us by the 7th of the month
preceding the month of issue. Please, please write or pre

ferably type your adverts clearly, using BLOCK
LETTERS.
==CONDITIONS

PLEASE USE BLOCK LETTERS

Name and address plus phone number (if required) must be

included within the 24 words allowed.

Reasonable abbreviations, such as 25 Wrms, count as one word.

Private adverts only will be accepted. Please let us know if you
find a commercial enterprise using this service.

Every effort will be made to publish all adverts received -
however, no responsibility for so doing is accepted or imp-

lied.

Adverts must relate to electronics or audio — general adverts

cannot be accepted.

——e

For Sale: Half Price. ETI, EA, PW, PE, EE,
{Magazine). Write to Dan Hackett, 7 Massey
St, Rossmoyne, WA 6155. Any price accepted.

Sell: Hewlett Packard counter, all valves, 100
kHz crystal oven, cooling fan, large size 18 x
17 x 10 (in), ideal computer system home.
$30 Ph, 337 2317 Sydney.

IBM Selectric typewriter with 1/O interface
$150. 5” CRT monitor $50. Paper tape reader
mechanics only $15. All suit microprocessor.
Sydney 419 2839,

Minlscamp microprocessor power supply and
frame included. Full documentatiop. ldeal for
learner or as an extra controller $100. Phone
(02).439 7270 after 4 pm weekdays.

2650 computer, fully buffered, 4K RAM,
number cruncher board, with power supply,
1/0 board, graphics board and vector display,
software. $600. A. Peek, 10 Gale St,
Woolwich, 2110. (02) 89 1450.

Sell two Auditec 100 W RMS power amplifiers
with mains transformer capacitors. Never used
$110 or offer. J. Barbour, Brisbane. (07)
229 2650, 10 - 6 pm,

Wanted: Mother board for microprocessor
(e.g. PDP-11 Unibus) or good quality edge
connectors. Contact Steven Cornelius, Main
Road, Rokeby 7019, Tasmania or phone
(002) 478893.

Sell: Playmaster Stereo Cassette deck.
Complete except R/P head and chassis. PCB
assembled but not tested, $75 o.n.o.
A. Burgess, 130 Brackenbury St, Warrandyte,
3113.

Canadian QSL swap club, new members
welcome. Please write to C.Q.S.C., Box 261,
Plympton, SA 5038 for membership form.

Sell Trio 75 mm oscilloscope, 10 mV/div,
DC-5MHz, very good condition, $110.
With test leads, handbook. Richard Samuel,
Melbourne 96 5773, leave message.

Wanted: Student requires reasonably cheap
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hobby and experimental
work for matriculation physics. Grant
Reynolds, 33 Hartington St, Glenroy,
Victoria 3046.

oscilloscope for

Wanted, backcopies ETI Oct, Nov, 76, Sept 75,
EA Aug, May 77. Valve transformer, A & R
2624 or equivalent. J. Philp, 50 Quay St,
Brisbane 4000.

Sell: 2650 KT9500 ass. and tested, ETI 632
VDU, plus other items. 498 6950 after 6 pm.

Electronic: Technician Certificate Students
{Stage 1, SA) Physics —Genzer, Younger;
in new condition for sale. $17.50. Mike
Springett, Ph (08) 356.5010.

Sell: ‘Australian Official Radio Service
Manual’, 1938 and 1947, $3 ea. ‘Radio
Diagram and IF Index’, 1948, $1. All plus
postage. Meissner, 262 Pickering St,
Gaythorne, 4051. Ph. (07) 355 - 3443.

Wanted: Constructional plans for 27-29 MHz
4 -8 channel digital proportional radio control
system, 1 mile range, for standard servos.
G. Solomon, (02) 747 2603.

Repertory Theatre Company needs used
electronic dimmer set, not necessarily
working. Write with price and particulars.
R. Horstman, 25 leichhart St, Toowoomba,
4350 Qld.

Wanted:Practical Electronics, Oct 71 in good
condition. Will pay $2.00. S. Campbell,
25 Buckmaster Dr., Mill Park, Vic. Ph, 404
2331.

Decca ‘London’ cartridge. Little used since
overhaul by makers. $35 or reasonable offer.
Aldridge, 12 Marcel St, Heatley, Townsville.
Ph. 73 2937.

For Sale: complete CB to Novice amateur
licence conversion course — theory, questions,
morse tapes. $15.00 posted. D. Wilson,
VK2NMW, 63 Superior Av, Seven Hills 2147.

Amateur Radio Novice Course in Sydney at
Hornsby. Discover the real thing. Contact
Barry White on (02) 487 1428,

Experienced programmer available for APL or
BASIC. Terms are negotiable. Send
requirements to David Newall, 36 Gladstone
Road, Prospect, SA 5082 or phone (08) 44
9303 (AH)

SELL, High class CDI. Constant O/P with
5 - 24 V |I/P. Fully encapsulated. Provision
for  adjusting ~ timing. Enquiries: G.
Younghusband, P.O. Box 191, Laverton,
VIC 3028. Ph 399 1568

Wanted: circuit diagram ‘for the 'Atar’ Star
Wars game. R. Dyball, 39 Greenhills Ave,
‘Noodberry, 2322. Ph (049) 66 2869.

Zeners 1000 BZX 75C 1Vv4 $30. 200 w222V
$10 Pr. Spkrs. Plessey/Philips 3 way X-over
unused, cost $250, sell $100. Buckley, 53
Merino Cresc., Airds, 2650. (046) 25 7175

Wanted: Practical Electronics, Oct 76, Nov
76, Dec 76, Jan 77, Feb 77. Peter Anderson,
P.O. Box 209, Lakes Entrance, VIC 3909.

Texas Instruments SR52 224-stoq pro-
grammable calculator with magnetic card
storage for sale $175. Tony McGeq, P.O.
Box 14, Gloucester 2422. Ph 460 (work).

send your ad to —
ETI MiniMart,
Modern Magazines,
15 Boundary Street,
Rushcutters Bay,
NSW 2011.
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ETI data sheet

NLS 4944 UNIVERSAL LED

NATIONAL

THE NSL4944 IS A simple two-lead
device normally used as an AC or DC
indicator whch can also be used as a
rectifier and constant current source
at the same time in associated
circuitry. Further, most of the
regulating circuitry is not in series
with the LED. This allows the
complete regulated LED to operate at
only about 300 mV more than a
standard red LED. Thus the NSL4944
operates on half the voltage needed
by previously available regulated or
resistor LEDs. The device is rated for a
maximum of 18 V forward and
reverse.

These characteristics provide seve-
ral advantages. Unloaded TTL gates
provide enough voltage, in either high
or low states, to directly drive the
universal indicator. Size and weight
can be saved in instruments with a
number of indicator lights by reducing
the size of filter capacitors or voltage
regulators. The NSL4944 can operate
on unfiltered DC or at somewhat
reduced intensity on 3 to 12 VAC.
Since the IC within the regulated LED
blocks reverse voltage, the device can
be used as a low voltage rectifier or
polarity indicator

Equivalent Gircuit

Hyp 1ImA

NEGATIVE LEAD
O wiDER AY BASE
OF PACKAGE

FIGURE 1. Equivatent Circuit

The LED and its current source, as
illustrated in Fig. 1, both fit within a
standard LED package. The typical
operating voltages shown allow the
device to operate with lower supplies
and take up less room than an LED
and resistor.

Features

@ Supplyrange2Vto 18V

@® Reverse polarity protection

@ Constant light output over 3 V
@® No larger than normal LED

® 12mA to 14 mA current

@® 300 mW dissipation
@ Low cost per unit

Schematic

Figure 2 shows how some of the
operating features of the device are
achieved. The rectifying characteristic
occurs bécause the only input to the
device passes through the IC's PNP
emitters. These have a high reverse
voltage in standard linear processing
The voltage reference and campari-

VOLTAGE
RESF

COMPARISON

VAR AMPLIFIER

FIGURE 2 Schematic Diagram

son amplifier operate from the same
low voltage that the LED does. The big
PNP transistor which passes both I,
and lg can be operated almost in
saturation since the comparison
amplifier can pull the PNP base down
to only one volt from common.

Unfiltered AC

Power and parts count is minimiz-
ed by powering the indicator from a
low voltage transformer winding as
shown in Fig. 3. This method,
however, provides only half intensity
light, but the apparent visual decrease
is not as great. Some flicker occurs if
the observer moves his head rapidly.
The supply of Fig. 4 will provide up
to 87% of maximum light output. The
bulk of a filter capacitor is still not
needed, and at 12 VAC in, flicker will
be almost imperceptible since the LED
“off”” periods will be less than a
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T0 QTHER
SUPPLIES

FIGURE 3. AC Power

=

e

4-13val

FIGURE 4. Untiltered DC Power

millisecond. In both situations, the
indicator may be switched a number
of ways, including bipolar transistors,
since only DC can pass through the
indicator.
Full Intensity

As shown in Fig. 5, full intensity
and zero possible flicker are achieved
by minimal DC filtering. The small
capacitor shown operates with 10 V
p-p ripple and only about 8 V average
DC. while the constant current drain
characteristics of the NSL 4944 allow

4000

a r

10 VAC

1T

FIGURE 5. Minimizing DC Filtering

only a few percent change in light
intensity. If a system or instrument
with a regulated supply has a number
of LED indicators, regulator size and
dissipation can be minimized by
powering the regulated LEDs from the
unregulated voltage.

Reduced Intensity

The low operating voltage and
constant current characteristics make
the regulated LED an ideal status
indicator for digital circuitry. An
interesting fact to keep in mind is that
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ETI data sheet

full regulator current is not needed to
light the LED. If, for example, only 8
mA is available (from a voltage of 1.6
to 1.9 V) the LED will light at a
somewhat reduced intensity. The
regulator will be switched full on
instead of current limiting . . . but in
such a situation it doesn’t matter.

TTL Drive

Any circuit capable of supplying
10 to 20 mA and a voltage swing of at
least 1 V can switch the ‘NSL4944
from an off to an on state Fig 6a, b.
Within 25°C of room temperature, an
input voltage of 1.3V will produce
little or no light, and 2.3 V will
produce 70% to 30% of full output.
However, with a small signal change,
the pre-existing biases must be
correct. The output swing of a TTL
stage goes much closer to ground
than to the 5 V supply.

*$ vor
oM XX

\\

A
Low Indicator

B8
High Indicator

Combination

FIGURE 6. TTL Indicators

Therefore, Fig. 6-C requires a 3.5 v
supply for the indicators to have
complete off-on switching.

Replacing FETs

In many circuits or small instru-
ments the need for a constant current
source or current limiter arises. FETs
can generally only be used as low
current sources, so for 10 mA or more
parts. If an indicator or pilot light is
also needed, the regulated LED may
be a very economical source of the
needed constant current.

The examples below illustrate all
three characteristics of the NSL4944.
It is a combined rectifier, constant
current source, and pilot light.

68

110 vAC

SMALL BATTEAY TRICKLE CHARGER

LOAD
519
VAL

SHORTED SCR INDICATOR
L}

FIGURE 7.

Shortproot Circuit

A current source can also be a
current limiter. Fig. 8 shows an
NSL4944 put in the collector of an
emitter follower such as might be
used in a pre-amp or mike mixer cable

driver.
8y

Ny

0 AUQIO
cAnLE
ETC

FIGURE 8. Current Limiting and Short Protection

Normally voltage across the LED is
only 2 V, allowing almost full
supply-to-supply swing of the emitter
follower output. In comparison a
limiting resistor would either greatly
increase output impedance, or seve-
rely limit output swing. However, if
the output cable
shorted, only a little more than the
rated current of the LED will flow.
Output transistor dissipation actually
decreases under emitter short condi-
tions.

Delay Tactics

Logically, a constant current
source is helpful in designing time
delay circuits. If the circuit of Fig 9
were built with a resistor, the
timing period would only be half the
amount shown, and timing would
vary over 50% with the supply
variations shown.

Instead, the current regulated LED
is still drawing within 10% of full

TRIPPOINT -2 ¥

is accidentally:

SIGMA SENSITIVE RELAY
v \:0 a6 mA
) a5 N8
1418 vOC \ \
=@
N i
=¥ 500 uF
FIGURE 9. Six Second Time Delay

current when the relay reaches its 11
V pull-in voltage. The 14 to 18 Vv
supply variation will produce only
about a 3% timing variation, a
considerable improvement. Varia-
tions due to temperature and electro-
lytic capacitor tolerances will remain

however. ) p
A number of LEDs can ‘'share’’ a

single constant current LED. Further,
any of the ordinary LEDs can be
turned on and off by a shunting switch
without affecting operation of any of
the others.

Active Loads

The lamp-driver Schmitt of Fig 10
illustrates a still further use of the
NSL4944’s constant current source.
Substituting a current source for the
collector resistor increases the useful
voltage gain of Q,. Further, almost full
base current remains available to Q,,
even when supplying 12 V output,
which would not be possible using a
resistor. When the lamp and Q, are
off, most of the LED current flows in

s v

LM19S

LAMADRIVING
SCHMITTS

12V LAmPS
TO FAMPERAE

(MIGH POWER SUBSTITUTION)

FIGURE 10. Uss as Active Load

the 100 R resistor, thus determining
the circuit’s switching or trip point of
2V.

With Q, saturated, Q, still provides
a volt to the bulb, contributing some
preheating and reducing the bulb’s
starting current surge. On, Q,
provides the bulb with 12 V due to the
minimum voltage drop in the constant
current LED. The 6k8 feedback
resistor sets hysteresis at a measured
50 mV at the input. This can be varied
without having to change the rest of
the circuit. 10k provides almost ‘0"’
hysteresis (undesirable and unstable)
while 2k sets a hysteresis of 0.5 V.
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ELECTRONICS IT'S EASY
Vol 1/2/3.

Volumes 1 & 2 now reprinted
as a second edition!

Vol 1. The first 12 parts of
this very successful series
produced as a 100 page book.
This volume takes the reader
from an introduction to
electronics through to
operational amplifiers.

Vol 2. The ‘middle-third’

of the series introduces the
reader to more sophisticated
techniques, and includes
power supplies, waveforms, filters and logic systems.

Vol 3. The final volume covers digital displays and systems,
computers, transmission systems. instrumentation and the
control of power.

$3.00 per volume plus 40 cents per volume post and packing
(60 cents post and packing total if two or three volumes ordered
at the same time.)

Lads
S & Recorders
Cantrol of Power

INTERNATIONAL

electronics today

TEST GEAR!

TEST GEAR
Metering and power supply
-metering ond pewer supply projects projects.
: Available from newsagents or
N directly from Elettronics Today
awdio m11qve) tamter .

International. Published in June
1977. Contains Audio Level
Meter, Impedance Meter, Audio
Millivoltmeter, Simple Frequency
Countér, Phase Meter, Temp-
erature Meter, Audio Signal
Generator, Audio Noise
Generator, Tone Burst Generator,
Cross Hatch/Dot Generator, RF
Signal Generator, Marker
Generator, Logic Probe, Logic
./ Pulser, Logic Tester, Simple

CMOS Tester, Transistor Tester,
Linear IC Tester, |C Power Supply, Dual Power Supply, Basic Power
Supply, Experimenter’'s Powet Supply, Switching Regulator Supply,
Decade Resistance Box, Oscilloscope Calibrator, Dual Beam
Adaptor, Silent A-B Switch, Audio Attenuator, Universal Timer.
$3.00 plus 40 cents post and packing!

digitsl display
igital voltmeter
simple frequency counter
phise seter
audio sigmal generator
signal-generators
Togic testers
C testers
five power supplies
decade resistance box
scope calibrator
bean adaptor
silent A-B switch
audio attenuator
universal timer

L.mnmmmvm

Voiume 3

TOP PROJECTS Vol 3

AUDIO EXPANDER COMPRESSOR.
50-100 WATT AMPLIFIER MODULES.
AUDIO LIMITER. SELECTA-GAME.

0
CONTROLLER. ACTIVE ANTENNA.
GSR MONITOR. DYNAMIC NOISE
FILTER. SELECTA-GAME. 'SCOPE
TEST YOUR CAR. TEMPERATURE
METER. UNIVERSAL TIMER. KITS
FOR ETI PROJECTS. 50-100 WATT
AMPLIFIER MODULES. GENERAL

PURPOSE POWER SUPPLY. AUDIO
1IMITER TEMDFRATIIAF A1 ARM

International
3600 and 4600
Synthesizers

M a MODERN m AGA ZINES publication

TOP PROJECTS Vol 4

Available from newsagents or
directly from Electronics
Today International. Published
in June 1977. Contains Audio
Expander/Compressor, 50-100
watt Amp Modules, Stereo
Amplifier, Dynamic Noise
Filter, Audio Phaser, Audio
Limiter, TV Game, Swimming
Pool Alarm, Temperature
Alarm, Active Antenna, GSR
Monitor, Universal Timer,
Mini-Organ, GP Power Supply,
Temperature Meter, Train
Controller, Car ‘Scope Testing.
$3.00 plus 40 cents post and
packing.

INTERNATIONAL 3600
AND 4600 SYNTHESIZERS

A totally revised and updated
reprint of ETI's phenomenally
successful music synthesizer
book.

This book has been beautifully
printed on heavy art paper and
has a sturdy cover varnished
for protection.

Available only from ETI and
some kit set suppliers $12.50
including postage and packing.
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Available from newsagents or
directly from Electronics
Today International.
Published in October 1976.
Contains FM Tuner, 25 Watt
Amplifier, Active Crossover,
Crossover Amplifier, Booster
Amplifier, 50 Watt Power
Module, 400 Speaker System,
Audio’ Noise Generator, Cross-
hatch/Dot Generator, ETI
Utiliboard, Linear IC Tester,
Dual Beam Adaptor,
Impedance Meter, Tone
Burst Generator, Digital
Display, Digital Voltmeter,

TOP
PROJECT

trom Electronics Today $2-50

Frequency Counter, Logic Probe, Logic Pulser, Switching Regulator
Supply, Nickel Cadmium Battery Charger, Radar Intruder Alarm,
Intruder Alarm, Colour Organ, Car Alarm, Transistor Connections.
$2.5Q plus 40 cents postage and packing.

We regret that due to heavy demand, Top Projects Vols 1and

2 are no longer available.

.....................................C..
$HOW TO ORDER

®
@ Top Projects Vols. 3 and 4, the Electronics It's Easy series @
@ 2nd the Test Gear book are available from most newsagents
@ or directly from ETI.
® The Synthesizer book is available only from us and a limited
@ number of specialist suppliers — it is not sold by newsagents.
[

@ Send orders to Electronics Today International

: 15 Boundary Street

® Rushcutters Bay

® NSW 2011

29090 0000000000000000000000000000000000
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ECRAFT DISTRIBUTION_AMPLIFIERS
AND- AMPLIFIER SPLITTERS
NE\N Medium and high gain distribution

amplifiers suitable for alt applications
with 1, 2. 3 and 4 outputs suitable
for small home unit, showroom
or household type instaliations.

TYPE 1.75 DI has one output. 16 db gain
with tow N/F $45.50
WHILE TYPE 4.75 T19 has 4 outputs 19db of
gain with low N/F $61.84

ANTENNAS

A COMPLETE RANGE OF TV & FM AERIALS
HILLS CHANNEL MASTER. MATCHMASTER
& H1.Q

AN

HILLS g
CA16 High gain phase array 4594
215.2710 8 element yagi 25.29
2010.2710 — Airways screened

co-linear 58.26
EFC 1 75 for colour low gain 36.00
FC2 — 75 for colour medium gain 56.96
EFC 3 75 for colour high gain 75.50
CHANNEL MASTER
3110 2 element coloray 27.96
3111 6 element super coloray 41.98

H1.Q.LOG PERIODICS

8 element & 10 elements $39.00 (Excelient
back to front ratio}

ACCESSORIES: Outlet plates. Transformer
splitters, Attenuators, filters, plugs. sockets for
75 ohm x 300 ohm applications.

. ELECTROCRAFT PTY LTD

TELEVISION AERIAL AND DISTRIBUTION EQUIPMENT
CB RADIOS, AERIALS & ACCESSORIES

AERIAL HARDWARE: Wall brackets.
chimney mounts, U brackets, guy wire, guy
rings. masts from 8ft to 50ft.

e,

s

C\AL ¢
SPELIT

DEGAUSSING COILS complete with power
cord plug and push button switch $14.00.
Ready for use.

CB EQUIPMENT

Ya WAVE SPIRAL TUNED BASE STATION
AERIAL.
Omnidirectional {top view)
radiation pattern with ex- t
cellent ground wave and r
sky wave characteristics 1
Ideal for “Point 10 Point™ "
& 'Skip com \g® :
N . <
munications. Sturdy f&‘b
plated base bracket, 4|
telescopic radials and ver-
tical radiator. Spiral tuning
stub at base forquickand L
easy tuning. SWR of 1.1 1 possible. Aerial
comes complete with SO 239 socket, U bolt
and saddle and detailed instruction sheet.

$37.75° "
ity

>

il

DELIVERY ARRANGED IN SYODNEY A-REA

FOR ORDERS OVER $10.00

106A HAMPDEN RD,
ARTARMON 2064
PHONE: 411-2989
411-3772

TRANSCEIVERS
A — e T

Clearance sale of all our CB Radio stock to
make way for new shipment

COBRA 21 x TRANSCEIVERS, COBRA
19M TRANSCEIVERS, PRESIDENT
“GRANT AM/SSB.

MOBILE AERIALS: Royce. Belling Lee Gilco
{heavy duty) topix. ACCESSORIES: Plugs,
sockets, jumper leads. coaxial cable SWR
Meters. etc. ALL TYPES OF CABLE: in stock.
coaxial: twin, 300. 75, 850. From 30 cents per
metre.

AN

s,
3 Psch(

COMPONENTS v £

FCRGUSON TRANSFORMERS vV

240V to 18V 60VA (Low profile) $8.95" *
240V to 18V 20VA (Low profile) $6.55"
240V 10 18v.0 18V 5A (PC Type) $4.56"
PLUG TYPE POWER PACKS

240V to 18V DC. Full wave rectification.
470LF Filter capacitor; ¢V 1 metre lead &
3.5mm plug $5.50" *

METAL BOXES

L=200mm. W=135mm. H=70mm Black
vinyl covered. suitable for CB Power supply,
etc.. ideal project box $3.50" *
‘*RECOMMENDED RETAIL PRICE {NSW)

~ Also 35 Logan Road, Woollongabba

—PTY LTD— BR'SBANF 1 Wickham Terrace, Brisbane.
DELSOUND 229-6155 Electronics (ex Murdo)

Queensland Distributors for Swann

SCREW FiIX

| CONTROL KNOBS.

- ‘ » 95 B
I.C. TEST CLIPS JACK PLUGS @ Q @ @
| ® e
é,* - Ag .
e, ﬁ’ { \
R | B - ~ B O
| - . N
YABPIN oo . Ne /3 v
28 PIN.. $9. /"& \ -~ .
T R T $11.90 N N E
INSULATED - LN D
TERMINALS / / \ 21 PRICE LIST FOR CLIFF KNOBS
TERMINAL : OF i1 BlacksGrey ... ... g . 28¢
; P2, MONO 6.3mm TOUGH MOULDED COVERS0c || €3 | K1 Black/Grey Chrome Top ............... B
ASSORTED COLOURS m K1 Black/Grey Coloured Anodised TOp ..... 34c
P5, MONO METAL 3.5mm.......... ... . 40c = K2 Black/Grey Chrome (50 S 40c
, SEP3 MONO METAL COVER.. ... . 95c JOJ K2 Black/Grey Plain ............ Rt Yl 24
JACK SOCKETS (Nylon) C ] K2 Biack/Grey Coloured Anodised Top.....48¢
L S1—MON0, CHASSIS INSULATED.. ... ... 35¢ 3 K3 BIack/Grey. ........................... 380
% & S3—STERED, CHASSIS INSULATED. ... T 51 Bk o i
\ N ﬁ S MONO, CHASSIS METAL FACIA NUT . E0c f»n K5 Black/Grey Marker Line................... S54¢
B e VIWADE ([ 1 e s iy 350
' ENQUIRIES WELCOME Y SKirt 00
TP1 & TP? K6 Black/Grey Skirt 0-10...... ..76c
& S s 45¢ STOCKS AS OF 1/10/77 K7 Black/Grey ;
;}3 (f""") ;SE%UGH PLUB.......... s ds 15¢ { ALL PRICES PLUS 10 % POST & PACK K7 Black/Grey Marker Line..
(4mm) ANANA PLUG.............. 22¢ CBS & ACCESSORIES K8 Black/Grey




AUSTRALIA'S

SEMICONDUCTOR
SPECIALIST

ANNOUNCES

silicn walley

mail order division

PO. Box 898
Crows Nest ,NSW 2065

This new mail order Sprague, Solid State
division of Silicon Valley Scientific, Unitrode,
offers a full range of semi- Signetics, and many more /
conductor products with Through Cema Electronics, /
off the shelf availability Silicon Valley is able to e
The range consists of over offer prime products, fully - /¢\°
2500 line items of semi- warranted, fully specified @'\‘9 ,o\°
conductor products from of current production and Qi-"/ Qo&
the industry leaders. backed by comprehensive S/ \\0‘\.
Motorola, Harris, Texas data including handbooks, s/ L
Instruments, AMI, specification sheets and \00/ R Qi‘c’
Precision Monolithics, application notes. @’3 00“\‘\\
oN @ (\b / (\)\‘\ &
N A &
silicn valley S
. = = 0w «Q:b @o 'b°
mail order division s
PO. Box 898 Crows Nest, N.S.W.2065. bR
Telephone: 02 439 2965 /Q\e@% 3
. . & d
Silicon Valley - the retail /7 eé& v°°@ &

division of Cema Electronics. T Y] -l




Advance into the new era of
precise electronic measurement

AR|[HJe;

SUGGESTED
TRADE PRICE
PLUS TAX

A compact highly accurate Multimeter for the Scientist, Technician, Tradesman,
Electrician and Advanced Hobbyist. @ SIMPLE 2 SWITCH OPERATION

® EASY READ DIGITAL DISPLAY @ 1% ACCURACY

Features: Supplied complete with:
® Large 3" (9.5mm)LED Numerals ® RECHARGEABLE NI CAD BATTERIES
® Automatic Decimal Point ® SEC APPROVED PLUG-IN
® 3 Digit 0-999 DiS[.')l&}’I s ADAPTOR/CHARGER
e Non- i
Instantaneous Non-flashing Readout ® CONNECTOR LEAD FOR CHARGING
® Zero Locked
® 7 MEGOHM Input iImpedance. FROM AUTO BATTERY
® 12 Separate Measuring Ranges ® TEST PRODS
® 8V9"|'f839: Indic;agion ® OPERATING INSTRUCTIONS
® Overload Protecte
® 1% Accuracy ® 12 MONTH GUARANTEE

SEE THEM AT YOUR LOCAL ELECTRONICS STORE
DESIGNED & MANUFACTURED IN AUSTRALIA BY OR THE A+R ELECTRONICS BRANCH IN YOUR STATE.

VICTORIA: 89 0661

IVCILEC| A+RElectronics

A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP WEST AUST: 815500
HONG KONG: {3) 89 1271

QUALITY PRODUCTS 30 Lexton Road,Box Hill,vic_,3128,Australia TOK YO: 585 8025




Digital Electronics
By Experimen

IAN SINCLAIR'S NEW SERIES

IS DESIGNED TO IMPART

THEORETICAL KNOWLEDGE THROUGH SIMPLE PRACTICAL

EXPERIMENTS

MANY EXPERIENCED Constructors
with several acres of transistor circuits
behind them still fight a little shy of
using digital integrated circuits. The
reasons for this are not difficult to see.
Most of the transistor circuits with
which an experimenter learns his
trade are fairly simple and show rather
well how a transistor works, giving a
feeling of confidence to the user.

The many excellent projects using
digital integrated circuits which have
been published do not give any such
help to the constructor, however. They
may be comparatively easy to build
on a prepared PCB, they may even be
reasonably easy to understand, but they
do not give the constructor the exper-
ience which enables him to design
confidently with ICs.

This series is intended to remedy
that deficiency, so that the reader will
gain a firm grasp of the principles of
digital IC behaviour, how they work,
and also a considerable amount of
“hands-on” experience on a board
designed to" make experimenting with
digital ICs particularly easy. We shall
confine ourselves to the smaller scale
ICs so that nothing as involved as a
microprocessor will be used — the
components however are chosen so that
they give a good range of experience
with some useful devices.

One and none

We can assume that any reader of ETI
will already have some knowledge of
what digital circuits are about, but
perhaps a very brief reminder may be
of some use. Digital ICs are made up
from transistor circuits of very high gain,
designed to run with inputs and outputs
which take up one of two states which
we call 1 and 0. In most applications, O
will mean a voltage very near to earth
potential, and 1 near to the full supply

rail.

The ICs we shall use in this course
will be from the well-known TTL series,
developed by Texas, and also available
from several other manufacturers. There
are several reasons for this: the devices
are readily available at very low prices,
advertised in ETI and they are much less
easily damaged electrically than the
alternative CMOS.

0/C Inputs

When an input of a TTL gate is left
open-circuit it automatically reverts to
a “1”. The reason for this is that the
input to TTL gates is to one emitter of
a multiple-emitter transistor whose
base is connected through a limiting
resistor to the +5 V line. Leaving an
input o/c means that the emitter

termina! will take up the same voltage
as the base terminal. This cannot be
done when CMOS devices are used.

“SOuntf,

Fig.1. The method of attaching compon-
ents to the Blob Boards. The ‘leg’ can
be simply bent to one side and then sol-
dered ‘blobed’ over the lead to hold it.
Since the boards are tinned, and the leg
ought to be, a sound joint is usually
obtained.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

For our course on digital electronics
we shall need seven digital ICs and one
“jumbo” display, a full inventory of
semiconductors being shown in Table 1,
and in addition we shall also need a few
other assorted components. Where a5 V
supply is not available, a stabiliser can
be included on the board, so that the
experiments can be carried out using a
car battery or any DC supply in the 6 V
to 12 V range. Note that the current
taken will be up to 350 mA.

Breadboard

The heart of the whole project is the
circuit board on which the {Cs and all
other components can be mounted.
This is one of the series of ‘Blob
Boards’’ advertised in ET| — in this case
the ZB-8-IC. Blob Boards consist of
wide strips of tinned copper on the
usual insulating board, and their main
feature is that components are mounted
on the same side of the board as the
strips.

This, of course, is not a new principle
in digital IC construction, since this
method has been used for some time
where digital ICs are mounted on
double-sided boards.

The ZB-8-1C as its name suggests, has
mounting pads for eight ICs, including
the display which we have specified.
The suggested layout for the ICs is
shown in Fig. 3, where we can see that
the top left hand corner houses the
7414 Schmitt inverter, and the 7400
Nand gate; the top right hand corner
has the two 7476 J-K flip-flops. At the
bottom left hand corner, we have a
7494 shift register and the 7490 decade
counter. The bottom right hand corner
contains the 7447 BCD-7 segment
decoder-driver and the display. All of
the ICs have conventional DIL fourteen
or sixteen pin bases, but the display has
a base which is an eighteen pin type
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By Experiment

N
f

S\
7

illin
[ gl

gy
il
S

IS,
S
il

=
x W T R Q Q

L |

& q
Fig. 2. Above: This is the track pattern for the ZB-8-IC used in this series

Pl

f

AU
S

TN

T

H G F

which need to be made in order more easily facilitate application

Fig. 3. Below: Components in place on the board. Note that unlike our usual overlays. the tracks

are on the SAME side as the components
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Note the wire lin

with several pins omitted, so that this
will just fit the pads on the board. The
spacing between the lines of pins (0.6")
is a little on the large side compared to
the other ICs, but wijth care it can be
accommodated. In the circuits which we
are using we shall not normally need the
decimal point on the display, but its
connection may as well be made just
in case.

Before any experiments are started
then, it is advisable to solder all the
ICs and the display on to the board, so
that this does not have to be done when
it - becomes cluttered by other
components. Since each circuit mounts
on to pads which are isolated unless
other connections are made, no harmdJs
done by leaving an IC soldered on to the
board.

It is for this reason, incidentally, that
it is not-desirable to use CMOS circuits
in such a project, since the protection
diodes built into CMQOS ICs will operate
only when the power supplies are
connected.

In_the prototype, the lines running
round the edge of the Blob-board were
used for supplies, the outer line taken as
the positive 5 V line, and the inner as
earth. It is quite convenient also if the
shorter lines running across the board
between each pair of IC pads are also
used as 1 and O lines as well. The vertical
lines at the centre of the board may also
be used. If a regulated 5 V supply is
available for operating the board then
little else needs to be done other than
connecting the power pack to the lines
at the edge of the board.

Fig.4. The layout for the digital TTL
series. This is looking down at the device
from above. Usually, but NOT always
power is applied to pin 14 and pin 7 is
earthed.

Fig.5, Bottom: Positioning the ICs onto
Blob-Board pads. Make shure the legs

line up.
PIN 14 PIN 8

honnonnno
" Top

U UUUuU U\

PIN 1 PIN 7
6C 6F
7C 7F
8C 8F
9C 9F
10C 10F
11C 11F
12C J 12F
13C 13F
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Regulation
If a requlated supply is not available,
however a regulator can be constructed,
either on a separate board, or onto the
Blob-board itself. A 7805 monolithic
regulator IC, with 10 uF tantalum cap-
acitors from input to ground and out-
put to ground, can easily be mounted on
the centre tracks J, K, and N {with
N as input).

It is extremely important that TTL
circuits should not be operated at volt- ‘ \

/
FLAT w F
PORTION

ages above 5.25 V AT ANY TIME, since
the inputs to TTL circuits are to the
emitters of transistors, with the bases
connected to the positive supply. If k a

the inputs to the ermtters - earthed, Fig.6. Identifing LED connections has
too much current will floyv > thg base- caused many a paralysed moment of doubt
emitter junctions, though if all the inputs _ look for the flat blt, if there’s one present
are earthed, over-voltage is much less then your problems are over.

likely to cause damage.

Led about the board

Above and below each mounting pad

there are several short pads, usually
three horizontal and two vertical, and

these are very useful for mounting com-
ponents such as LEDs, which are used
to indicate the staf€ (0 or 1) of any out-
put. Note that on most LEDs there is
a flat portion of the plastic case near the
leadout wires which indicates which
leadout wire is the cathode. Since we
are using the LEDs to light on.a 1"
state, the cathode of each LED is
connected to earth, and the anode
through a limiting resistor to the IC out-
put. This resistor value is higher than we
would normally use, but suits this appli-
cation, as we do not want the LEDS to
draw too much current from the IC
outputs, When we come to use the
display, we shall also use large value
limiting resistors.

With all the ICs mounted in place,
we are ready to start our work on
Digital Electronics By Experiment, with
the first set of experiments in next
month’s issue.

Note: Only the essential basic components OTHER COMPONENTS

are listed here. For various additional 1x 0.1uF

suggested experiments, additional resistors 1x 1.0uF

and capacitors will be needed; these 1 x 10uF

values will be critical. 1 x 100uF

SEMICONDUCTORS 1 x 680uF

1 x SN7414N 1 x 1000uF

1 x SN7400N All the above 10V working, or more.
2 x SN7476N 10 x 470R resistors, 0.125W or more
1 x SN7494N 6 Miniature  push-button  switches.
1 x SN7490N 5 metres of singie-core wire.

1 x SN7447N

1 x 747 Display

BOARD
1 ZB-8-IC Blob-Board

For a few applications inlater parts of this
series, a silicon NPN transistor may be
used as an alternative to some long
stretches of wiring (to connect a reset
terminat on a counter). For this appli-
cation, any working small signal type is
suitable.

commumcarion “SABTRONICS
3% DIGIT DM M

e e
’ B——

mr——— = E ot

RANGE

s YOO v mv
POWER ac oL

s 10OuA ImA
ANP OMHM e 1M

Boom A
oK on 0

SPECIFICATIONS:

DC volts In 5 ranges: 100uV to 1000V; AC volts In 5
range: 100uV to T000V; DC current in 6 ranges: 10n
Ato 2A; AC current in 6 ranges: 10n A to 2A; Resis-
tance in 6 ranges: 1 to 20M; Input Impedance: 10M,
Display: 9mm (36") LED; Power requirements: 4.5
VDC to 6.4 VDC (4 *'C" cells — not included); Size: 8
“W'' x 6.5" D x 3.0"H (203W x 165D x 76H mm).

PRICE (KIT) $97.75 incl. sales tax
PRICE (FACTORY ASSEMBLED AND TESTED ) $129.75

ABOVE PRICES INCLUDE DELIVERY WITHIN AUSTRALIA

AUSTRALIAN AGENTS: COMMUNICATION DEVICES

271 Goulburn St, Darlinghurst, NSW 2010.

incl. sales tax

Phone: 2113399, 2113652, 2123712.
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ATTENTION
SCHOOLS

Xtal Set type tuning
condenser complete with

] 95¢

Mono Xtal
Cartridge

BSEE X $3.00

Stereo
Ceramic

As used In many Japanese
units. BSR type SC7TM-4

Battery Holders

BH6

Penlight 6 cell

can be soldered

n or use the

clips on top.

Only BH11
Penlight 3 cell

45c ea. for 4.5V or join
two up for 9V
35c ea.

BH9 935 6 cell. ideal
for heavier applications

MAD MARCH SALE...

- CL? Red
CIIpS and Black
3 9c¢ ea.
=y CL10 Govd oid
everyday crocodile
= 5
9c ea.
CL11  Fahnstock Clip. ’
tdeal to patch up el
circuits. mn
10c ea.

CL12 Robust .
plastic-covered. g—

$3.95 ea.

EARPIECES

HS5 8 ohm compiete with
3.5 mm plug. What more
can we say for only

50c ea.

H6  High imped. for Xtal
sets, sig. generators, etc,

96¢ ea.

7

Fuses
Standard 1%*" 3AG
250, 500,.750mA
1,25 amp

° 10c ea.

6c ea.

20 mm x 5 mm Standard
400, 500mA
1.25 3amp

. 12c ea.

‘ 26¢ ea.

20 mm x § mm Slo-biow
12,25 3amp

g —

wow!

We've had some

microphone specials in

i the past but this one beats all.
Suits most cassette recorders.

Inject audio signal:

Red and Black. =T
where there is room. ° § L““-*-— T 4
40c ea.
Only 50c ea.
SIGNAL
MES Lampholder GENERATOR
3

é:‘ns our6, 12, ‘
24V liliput 3
lamps. -
10c ea.

s into circuits for fault finding. Also

trace audio signals. Tha perfect kitset for the begin
ner. Kit comes complete except for 2 penlight cells
Comprehensive building instructions are supphied.

Complete
with plugs and stand.

Hook-up Wire

===

2 mm? (6 x 0.2 mm) Perfect to have on hand

Tape Recorder comissn
Microphone only $2 15

around the workshop. Comes in red, Black,
Green, Yetlow, BluesOrange, Grey, White

$1. per 16 metres

Variable Capacitor

GUTTERGR'P R/T CT:ZC;!RR.ITICAL DATA:

AE RlAL Constructed in non-ferrous matenals for
lasting beauty. All metals chrome plated.
Spare parts including replacement cables
Model CAZ/RT for VHF readily available.
. Frequency range approx. 80 mMz- 180 mHz
operation $6.25 USSR R

175 mHz. less than 1.1:1

C1604 140F
-~ Surtable for VHF, and
e commur quip. Low
(‘:(4 tolerance.
»
$1.95 ea.

Dwell Meter
Kitset $6.60

Complete kit less meter and case. Save
on service costs and keep your car in
good tune. Set ignition points accurately

Slider Knob

We might as well give
these away at this price.

20c ea.

Spare lamps 6,5V 3
amp. Tubular MES.

P2z 32cC K25

and 5 pil

Lif

- 1}
—

\ &

P12 2 pinplug

d.i.n.

chassis sockets.

with this easy-to-assemble kit. Meter
required is 1mA Kit featured in
EA July 77,

We regret that all these
offers must end 30th April
1978.

ADDITIONAL POSTAL CHARGES
Order value
$5 $9.99

$10-— $24.99

$25 — $49.99
$50 — $99.39
$100 or more

Mail Order
Instructions

Miimum P« P $1.00
Orders over $9 99 must include
additional post.l charges (see right)

Charge
Nl
$0.50
$1.50
$250
$4.00

D

é

Suitable power
supplies, etc. 4

Paor5
8c ea. 9c ea.

-
11
[

Plugs and Sockets

Polarised plug “\ £Q 2
and socket. J’ . “Q &
P2 S2 wafer S 4
7c ea

. 9c ea.

n.
Sd4o0r5

$12 Ideal %
combination.. M |
2pinp. & s.

12c ea.

W -
T

P14 30c ea.

S$14 30c ea.

PHONO PLUGS

P22 Metal phono plug.
Matches socket betow

Only 6¢ ea.

3 pin d.Ln. plugs and metal

Twin
Socket

45¢c

DAVRED ELECTRONICS PTY. LTD.

104-106 King Street Newtown Sydney Australia P.O. Box 317 Newtown, N.S.W. 2042.

THE NEW BREED IN ELECTRONICS SERVICE

Telephone

516-3544




Prices are for any quantity 1-10,000. Obviously we may run out of some products

Better fill your order out right now!

Potentiometers
Without switch

25K Log All

250K Lo

500K Log only

1 meg Log 3 5

2meg L

5K 52 og C
25K Li 5
500K Cn ea.

2 meg Lin

With switch

5K Log LOOK

25K Lo

50K Log ONLY
500K Log 65c ea

Dual without switch

75c

100K Lin
250K Lin
ea.

500K Lin
50K Log
100K Log
2540K Log
500K Log

Slider Pots

10K Lin Single
25K Lin Single
100K Lin Single
250K Lin Singte
600K Lin Single

50c |
10K Log Single

25K Log Single -
100K Log Single ea. ~

Preset Pots PT8A

500 ohm, 4K, 7K, 10K. 22K

ONLY

Rotary Switches

SW2 2 pole2 pos. N
SW4 2 pole 4 pos A
SW6 3 pole 4 pos.

SW7 4 pole 3 pos

Great for all selection projects.
25 mm wafer, 6.5 mm shaft

80c

ea.

Mini-
push
Btue, Yellow

Red, Black,
Green, White.

swie 30

ﬁ sw20 ‘ :v;'z;zs , @ g\'/’vza
oT
ROCK ROCK

Sub-min
Slide

= DPDT. anodized lever.

Only 40c ea.

SPST

ROCK

All 40c ea.
swaa J SW26
2 - SPST = SPOT
% Toggl
g
ea. < * ea. "
Irridescent $1.10 ea.
Push
Re:lBlsack Blue, Silver. > ON/OFF
sPOT ROTARY
65c ea. 7 240V 4 amp

\ 78c ea.
g Push OFFt  Lock Up!

500mA L
9.7.5,6-0-6. 7.5, 9V.

Suits many projects and can supply up to 18V
using both tappings. Hole spacing 65 mm.
Dim. W 45 mm, H 45 mm.

Transformer prices will have to rise soon

s0 be in now. $6.60

47K
22¢ ea. | &2%5%5;‘2# - 4C (.,f;_ ¥
j R C ea. ) W

W/W RESISTORS el HROL g
Rotary key witch.

1 watt. .33, .47 ohm 12c ea. . A4 e =1

Project Transformer Terminals T1$3.oo ea.

T15 7

Wafer 2 screw std.
terminal, Ideal for

Sub-min. 2 screw
terminal. 34 x 13

Plugs and Sockets

3.5 mm Box Socket
S608

14¢ ea.

), ¢

2.5 mm Jack. box type
§618B

15¢c ea.

2.5 mm Jack.
S61

14c¢ ea.

(
- ™
o

Sub-min. 3.5 mm Plugs

_ P62
-
Quality

Speaker Sockets

Project Sockets
Polarised Sockets

$71 2pin

Only 23c ea.
P75A e
Co-ax. Plugs

Nowhere do you buy these at
this price

Only 24c

£

é Co-ax. Sockets
c ‘Q 875 Chassis type
\‘7 ™ Only 30c ea.
PHONO
CONNECTORS

Plastic covered

N\

Ccé6
——=3 Plug and socket
@ 35c ea.

RECORD CLEANER CLOTHS

Clean, crisp sound can only come from a clean
record. Choose a3 Davred cleaning cloth for
fully effective dust removal

85¢c €4a.- Volume enquiries welcome

28 pind.i.l.

28 Pin IC sockets
Yop quality blue 28 pin sockets

55¢c ea.

Buy in butk now while stocks last

mm. speakers etc. 51 x 19
mm
22c ea.
20c ea.
Save postage and call in personally if
you live in Sydney. You'll receive a
pleasant welcome.
P.S— IF YOU HAVEN'T A COPY OF OUR MAIL

ORDER CATALOGUE ASK FOR ONE. WOULD YOU
BELIEVE NO CHARGE IF MAKING ANY PURCHASE.

. ADDITIONAL POSTAL CHARGES
Mail O'd_er Order value Charge
Instructions <5 — $9.99 Nit
Minimum P - P $1.00 $10— $24.99 $0.50
Orders over $9 99 must include $25 — $49.99 $1.50
additional postul charges {see right) $50 — $99.99 $2.50

$100 or more $4.00

Price ]
4

AC126 66 [RnS 1o
IN400S 10

AC188 01 58
IN4O06 10

BA148 %
1544 07

BB105 45
0as1 08

BC1788 1a
SN7403N 30

BC1798 34
SN7495AN 70

BC183te 25
SN7496N  $1.30

B8C1848 13
SN74107N 50

BC184C 1a
SNT6005N  §1.60

BC2138 14
TAAS70 $4.00

BF594 20
T1C226D $1.33

BF595 20
TIPa2A 88

BFRA0 30
iS58 50

BFR80 30
BE - T1S524 39
Ll o TPA00TAN 38
TP4OBAN  $1.48

IN4D02 10

DAVRED ELECTRONICS PTY. LTD.

104-106 King Street Newtown Sydney Australia
THE NEW BREED IN ELECTRONICS SERVICE

P.0O. Box 317 Newtown, N.S.W. 2042,

Telephone 516-3544




Essentia FULL ASCH UPPER/LOWER CASE

Accoutrements COMPUTER KEYBOARDS e

) Used Guaranteed Workin
TEXAS INST . g?o&ﬁgnco 22
Lo Profile Sockets Apply 1l (16K)

' 5 . ‘ Compucolor
Pin 10 100 e T ' : Poly 88

' . 2.50 20.00 7 : : S o Xitan |

14 . 2.00. 18.00 - LR A - ik 4 Vector Graphlcs

16 . 2.20 20.00 s 2 ] Alpha Micro System
18 . 3.20 27.00 -

20 6.00 40.00

22 4.00 30.00

24 4.00 30.00
28 4.00 30.00
Single Supply +5v @ 800 ma Memory Mod W
T o e Schematics Included TIBARAG R Sk

- i Basic Keyboard $45.00
Write for 1K up pricing Add: $5.00 for Upper Case Alpha f:(mxg{:gg:;l&gx ggg

$10.00 tor Numeric Keypad PACEBYTE 16K Stati
- $5.00 Misc. Function Switch e e = 1
SELURNSNH IS ¥/ i Vector Graphics 250ns 8K 269
$45.00 Metal with Walnut Ends
N ——— $1.50 Connector
$2.00 for 10 Extra Switches

COMPUTER COMPONENTS

5848.Sepulveda Blvd., Van Nuys, CA 91411 (213) 786-7411
4705 Artesia Blvd., Lawndale, CA 90260 (213) 370-4842

B of A and MC Welcome
Terms: Min order $10.00
add $2.00 P and H if order $25.00
Post Paid US it U.P.S. plus over $25.00
All orders U.S. Currency

GET IT TOGETHER!

COMPATIBILITY is the
name of the game.
TECHNICS named it!

Whether you're starting a
music system or
upgrading one
If you want outstanding
specifications, as well as
the latest advances in
component technology
and design
You want Technics
components.
The concept is simple. .
The execution is precise. See the latest Technics
The performance is range now!
outstanding Including, the astounding SB series
speakers (left), the precise SL-2000
THE NAME IS turntable (above), and the all new pow-
TECHNICS erful 7300 and 7700 ampilifiers.

Technics RON CHAPMAN HI-FI

NEWCASTLES MAIL ORDER SPECIALIST — 880 HUNTER STREET, NEWCASTLE 2302. PHONE 69 2733.




Noting down musit
hy computer

Literal transcription by a computer of a performance in standard musical
notation. By P.Mars, Robert Gordon’s Institute of Technology, Aberdeen.

REPRODUCING A MUSICAL SCORE
automatically is not a new idea. The
first version of an automated piano, in
the form of a pianista, was introduced
more than a hundred years ago. Later
developments include the well-known
pianola and the piano camera. Our own
research stemmed from an interest in
modern jazz piano.

There is a tremendous scarcity of
original, accurate transcriptions of such
music. Many jazz pianists have had no
classical training in music, and even
those who have cannot spare the time
for the tedious work of transcribing.
But the keyboards of the piano and
organ are ideally suited to the computer.
It is a reasonably simple matter to
arrange that every time a note is struck
it is recorded, and to monitor accurately
the times when they are struck. All the
information can be recorded in the
binary form of 1 and 0, that is, the
language of the digital computer.

tnformation can be monitored during a
performance by using an automatic
transcription unit and storing it in
digital form on a cassette recorder. It
can’ then be processed by computer to
produce a transcript, in musical
notation, of the original keyboard
performance.

The transcription unit samples the
entire keyboard at a rate of, for
example, 20 times/second throughout
the performance and the information
on pitch and timing of notes, after some
manipulation, is recorded. No audio
frequency needs to be recorded; all that
is wanted is digital information, so it
does not matter if the piano is out of
tune or even if a dummy keyboard is
used.

It is quite simple to connect the
automatic transcription unit and cassette
recorder to any keyboard device, but
although direct electrical connections
can be made to electronic organs and
pianos, optical transducers are needed
to convert the key movements of ord-
inary pianos.

During a performance any notes
struck by mistake are, of course, trans-
cribed, for the print-out is not governed
by any law of musical tonality. Difficulty
might arise in drawing the lines between
the bars of the music because the
musician seldom sticks exactly to a
strict enough tempo to follow a parti-
cular crotchets/minute count, so the
bar lines may be incorrectly placed.
However, if the performer does stay
within the constraint and tolerance of a
specific count, the computer can draw
bar lines quite simply. Unfortunately,
for some practical applications such as
transcribing avant garde jazz, timing
within a piece modulates and may have
random variations.

A further disadvantage of the system
is that it offers little or no discrimination
between which hand plays which note
or set of notes. All note tails are drawn
upwards and no distinction is made
between lower and upper hand in the
print-out. For similar reasons, no rests
are drawn; it is impossible, for a partic-
ular piece, to ascertain individual

voicings. Rests must be added by the
composer after the automatic trans-
cription has been made. No expression
marks are incorporated automatically,
modelling

either, because musical

i =0 5 = S
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Transcription of Chopin‘s ‘Prelude in C
minor’, opus 28, No. 20.
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expression mathematically poses an
unsolved problem; all expression marks
must be added later by the composer,
The system allows a key to be specified
but many compositions involve changes
in key and it is not practical to account
for them ‘on-line’, during performance.
This information must be added later,
‘off-line’.

In spite of these limitations, the
machine gives a completely literal
transcription in terms of note pitch and
time, making the system attractive as a
potential tabour-saving device for
musicians.

We intend to add to the system in
the near future, to permit the original
transcription to be edited with the aid
of a conventional visual display unit.
The composer will be able to insert
expression marks, rests and so on auto-
matically.

Fast

Recent work in conjunction with the
well-known jazz pianist Oscar Peterson
has shown that the transcription system
can cope with the fastest of jazz impro-
visations. It is a relatively simple matter
to play back original transcriptions
under remote computer control, and
thereby provide an audio check on their
validity. It is also possible to include
semi-automatic composition. For
example, given a standard popular tune,
the computer can be organised to play
the standard left-hand chord sequence
and generate jazz improvisation, super-
imposed on the original chord sequences.
For any chord, notes that obey the
standard harmonic laws can be randomly
selected for improvisation. Every impro-
visation so produced is original and the
composer can simply select the most
attractive; the automatic transcription
system then produces a conventional
music-notation output.

Although the system was originally
developed to solve problems associated
with jazz piano, it can obviously be
applied to all forms of keyboard music.



Self-resonance in capacitors

Roger Harrison has been plotting again — this time it’s self-resonant
frequency versus lead length of ceramic capacitors!

THE LEADS AND CONSTRUCTION
of all capacitors form an inductance
which is effectively in series with the
capacitance of the component. The
combined effect forms a series resonant
tuned circuit, the frequency of which
(the self-resonant frequency) is mainly
dependant on the length of the
connecting leads, .the construction of
the capacitor and the way it is mounted.

decreases with increasing frequency. But
in a real capacitor the series inductance
of the leads and construction causes the
impedance of the capacitor to increase
above the self-resonant frequency.
Within a range of 0.7 to 1.4 times this
frequency the impedance will be equal
to, or better than, the reactance of the
pure capacitance.

One can make use of this characteristic

The impedance of an ideal capacitor in ‘bypass applications by using a
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Fig. 2. Finding the series
resonant frequency of a
capacitor.

80

oy

DIP METER
~ %_\

‘-& TG

N g

J> « CAPACITOR UNDER TEST

T

!

[ SOLDER LEADS
&/ INTO SMALL HOLES
Wy

SRt

COPPER PLATE
OR P C. BOARD

capacitor of appropriate value and lead

length so that .its series resonant
frequency is at, or close to, the
frequency in use. Series resonant

bypasses do a better job.

Alternatively, when selecting a bypass
capacitor, always ensure that, for the.
value chosen, its series resonant
frequency is above the highest
frequency likely to be encountered in
the circuit. This ensures that the
ynpedance is always low over the
frequency range of interest.

There are other ways in which the
series resonance of a capacitor can be
utilized. A pi-network, as is frequently
used in the output stages of
transmitters, is shown in Fig. 1. The
output capacitor, C2, will have a value
that depends on the frequency and the
input/output impedances. The leads of
this capacitor can be cut to length
before installation so that the series
resonant frequency of the capacitor falls
on the second harmonic transmitter
frequency. Thus it acts as a trap of very
low impedance at this frequency.

If the second and third harmonics are
to-be suppressed, two capacitors may be
connected in parallel (their added values
to equal the value of C2), and resonated
at the frequencies of the two harmonics.
Other frequencies (such as spurious
mixing products) may be suppressed in
the same fashion provided each
frequency is sufficiently separated.

In interstage coupling applications, the
coupling capacitor may be resonated to
the frequency used. Mounting a bypass
capacitor flat against a groundplane (i.e.
metal chassis or printed circuit board
ground plane} increases its series
resonant frequency by about 5%-10%.
Adding 2 mm or 3 mm wide copper
strips along the length of the wire leads
of a capacitor can increase its series
resonant frequency by 30%-40%.

The series resonant frequency of a
capacitor may be measured by soldering
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TABLE 1. SERIES RESONANT FREQUENCIES OF VARIOUS CAPACITOR STYLES
Lead Lengths & Resonant Frequencies

Value Style & Size 25 mm 20mm 12mm 5 mm 1Tmm Bandwidth

100pF Hi-K disc ceramic, 5mm dia 80 MHz - 135 MHz 165 MHz 200 MHz Broad

100pF NPO disc ceramic, 20 mm dia 75 MHz - 105 MHz 130 MHz - Narrow

100pF NPO tubular ceramic, 20 x 3 mm 69 MHz - 99 MHz 122 MHz - Narrow

100pF Stacked mica 60 MHz - 95 MHz 120 MHz - Narrow

470pF Lo K disc ceramic, 5 mm dia. - - 65 MHz 80 MHz 140 MHz Narrow

470pF Hi-K disc ceramic, 7 mm dia. 40 MHz - 60 MHz . - Broad

680pF Hi-K disc ceramic, 5 mm dia. - 40 MHz 53 MHz 74 MHz 92 MHz Narrow

1000pF Hi-K disc ceramic, 5 mm dia. 34 MHz 37 MHz 45 MHz 58 MHz 84 MHz Narrow

1000pF Hi-K disc ceramic, 20 mm dia. 25 MHz - 35 MHz 46 MHz - Sharp

1000pF Plastic Film ‘Greencap’ 28 MHz 31 MHz 39 MHz 50 MHz 65 MHz Sharp to Broad

4. 7nF Hi-K disc ceramic, 7 mm dia. - - 18 MHz 22 MHz - Broad

4.7nF Hi-K disc ceramic, ‘Red cap’, 5 mm 18 MHz 21 MHz 25 MHz 33 MHz - Sharp to Broad

4.7nF Plastic Film '‘Greencap’ 13 MHz 15 MHz 18 MHz 26 MHz - Sharp

.O1uF Hi-K tubular ceramic, 10 x 3 mm 8 MHz - 11 MHz 14 MHz - Broad

O1uF Hi-K disc ceramic, 10 mm dia. - - 13 MHz 15 MHz - Broad

O1uF Hi-K disc ceramic ‘Redcap’, 5 mm 10.3 MHz 11.7 MHz 16 MHz 21 MHz 34 MHz Sharp to Broad

O1uF Plastic Film 'Greencap’ 9.3 MHz 10.8 MHz 13.5 MHz 18 MHz 22 MHz Sharp to Broad

1000pF Resin-sealed Button Mica, 10 mm dia. - - 500 MHz - Broad

1000pF Gold-sealed Button Mica, 10 mm dia. - - - 800 MHz - Broad

1000pF Solder-in Ceramic Feedthrough - - — 400 MHz - Broad

1000pF Screw-mount ceramic Feedthrough - - - 250 MHz - Broad

.082uF  Resin-sealed Button Mica, 10 mm - - - 100 MHz - Narrow
the leads to a relatively large copper  good. choice for bypass applications into Button ceramics exhibit similar
plate or piece of p.c. board, as shown in the middle VHF region. For characteristics. Note the high
Fig.2, and finding the resonance with a  applications to 60 MHz or so the self-resonant frequency of the 0.082uF
grid-dip meter (gate-dip meter, or  common, plastic film ‘greencap’ is quite button mica.
base-dip meter for modern instruments). good along with various styles of The self-resonant frequency of disc

Table 1 lists the series resonant ceramic capacitors. For stringent ceramics is dependent largely on its dia-

frequencies of a variety of values, styles
and sizes of capacitors. The lead lengths
noted are the lengths of each lead (refer
Fig.2), the disc ceramic is obviously a

applicatfons in the VHF-UHF region or
for effective bypassing over wide
bandwidths, the button mica capacitor
or ceramic feedthroughs are necessary.

meter and lead length. The graph in Fig.
3 illustrates this for a variety of disc
ceramics and a stacked mica capacitor
for comparison.

Fig. 3. Self-resonant frequency versus lead length for various diameter ceramic
disc capacitors (after J. Bork, ‘A note on the self-resonance of ceramic

& E SiEd= capacitors; proc. I.R.E. (Aust) May 1957).
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SHOP AT MELBOURNE'S BRIGHTEST | ;. ... 522"

0.85

ELEGTRONICS OUTLET... s{ £

ZENERS
400mW 5% E24 Values 3V to 33V

IROD -
IRVING’s gﬁ)
I.R.H. Metal Glaze G.L.P. or G.L. ¥:Watt 2.20

HM to TMEG 3 cents each or 2.5 cents for
100 plus.

CB REGULATOR

UA78CB 13.8V at2A  $2.60
TRANSISTORS

B8C107 PN3565 .20

BC108 . PN3566 20

499 HIGH ST., NORTHCOTE, VIC. 3070, PHONE {03) 489-8131 BC109 . PN3568 .20

OR WRITE AND ORDER TO US AT P.0. BOX 135, NORTHCOTE, 3070, VIC. iy ; oo AL

SUPER SPECIAL 10 555 TIMERS FOR S400 [N L
BF180

XLP-3-31 $2.95
7400 . 7432 . XLP-3-32 $2.70
7401 . 7437 55 | XLR-LNE-11¢ $2.75 OPTOELECTRONICS

FND 357 375" cict 1.30
7402 - 7438 . XLR-LNE-32 $3.90 e
7403 : 7440 FND 500 5 CiCs 1,40

7404 . 7441 RED LED 22

7405 . 7442 i TOGGLE SWITCHES GHEEWLED 35
7406 . 7443 [ NKK Ultraminiature VBELEW LED 40
7407 . 7444 \ U2012 SPST ( 75
7408 ) 7445 ! U2013 SPDT {Centre off) 1.00
7409 : 7447 y U2022 DPOT 90 ELECTROLYTICS
7410 7451 ’ U2023 DPDT (Centre off) 1.20 4.7uF 25V PCB
7411 ; 7454 : 10uF 25V PCB
7412 . 7470 | 10uF 50v PCB
7413 , 7474 p CMOS 22uF 16V PCB
7414 ’ 7475 . 4001 . . 22uF 35v PCB
7416 : 7491 ‘ 4002 - : 33uF 16V PCB
7417 . 7492 y 4006 g g 33uF 50V PCB
7420 i 7493 4007 . 47uF 16V PCB
7421 1 74107 A 4008 . 47uF 35v PCB
7423 7 74121 . 4011 : 100uF 10V PCB
7425 p 74123 n 4012 . 4 100uF 16V PCB
7426 : 74141 . 4013 . r 220uF 25V PCB
7427 § 74175 | 4014 A4 ! 470uF 16V PCB
7430 . 74367 1 4015 ¢ 4 1000uF 25V PC'B
4016 ] . 2500uF 50V Axlal
VOLTAGE REGS. 4017

7805 5v 1A. 4018
7806 6v 1A.
7808 8v 1A.
7812 12v 1A.
7815 15v 1A.
7818 18v 1A.
7824 24y 1A.

TANTALUMS
WF35v .18 2.2uF 35V

Gadliry L'NEARﬁ%g 4.7uF25V .22 10uF 16V

A ] s G AESS 15uF 16V .27 22uF 16V

uAS556 1.10 uA741

7912 A2y 1A, ERe | SR : POTENTIOMETERS
723 14 PIN DIL : .25 watt rotary carbon single gang, Log or Lin.
1K, 5K, 10K, 25K, 50K, 100K, 260K, 500K,

CANNON CONNECTORS M. 45
XLP-3-11 $2.05 0A91 .1SD|ODE§A95 . 5K Lin Slide Pot :

XLP-3-12¢ $2.95 1N4002 1A 200V !
1N4004 1A 400V } CERAMICS

Weller cordless soldering iron kit modes

WC100DKW Includes batteries, solder 4 m54612458 = . 3 égg?gfa&’;gﬁ
interchangeable tips, battery charger, plus L 9 P .
Instructions for only $28.50. All goods new 30 AMP 400V Bridge 3 E12 Values.

ang guapran‘(aed. P:’Ica lls':lenclcz'sed wlsts each
order. ostage an ackin charge C er
i i 5 PRICES CURRENT TILL 31/4/78 INCLUDE 20c POSTAGE FOR FREE

RODIRVING ELECTRONICS

P.0. Box 135, NORTHCOTE, Vic. 3070. 499 HIGH STREET, NORTHCOTE, Vic. 3070 Phone (031) 489-8131.

N=—=aoaaaa
PoWwwwwww
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intersil 32 DIGIT
PANEL METER

BUILD A WORKING DPM IN %2 HOUR WITH
THESE COMPLETE EVALUATION KITS

Test these new parts for yourself with Intersil’s low cost proto-
typing kits, complete with A/D converter and LCD display (for
the 7106) or LED display (for the 7107). Kits provide all
materials, including PC board, for a functioning panel meter.

ICL7106EV (LCD) $29.95 ICL7107EV (LED) $24.95 \

HYBRID AUDIO PART NO. XH
POWER AMPLIFIERS

® Multi-purpose finear amplifiers for comercial and The Heavy-Duty Test Hook. Ideal for connections to large
!eads, terminals and lugs. Conductor and Hook are equivalent
in current carrying capacity to 14 AWG wire (.064" Dia. —
1.66mm Dia.). Spring-loaded and heavily insulated to a single

industrial applications.
e Less than 0.5% harmonic distortion at full power.
e % dB responce from 20 to 100,000 Hz.
e Single or split {dual} power supply. & k
. Rugged, c:mp:cl an)dplighrwei:r?lypackages. contact point to assure true readings.
o Built-in current limiting for SI-1030G, SI-10506 Construction: One-Piece Nickel Silver Conductor and Hook.
and efficient heat radiating construction. Made for test connections over diameters up to .125” (3.175
mm). Durable Heat and Chemical Resistant Nylon Body and

- ifi B . . . .
Lt L A i sl TYPICAL CONNECTIONS Plunger. Stainless Steel Compression Coil Spring provides
it desgned for -6, stereo, muy SI1-1050G WITH SPLIT SUPPLY approximately 40 ounces (1244 Grams) contact pressure.
tems and other audio spplications. ) < Colors: Red, Black. Specify cotor when ordering.
The ampiiers havs aussicomple o ST = awew For Test Leads, see page 20.
mentary class B outpu e circuit [T ey &
employs m;: chip transistors “with wax wf", =, NI *,;::" § e For Coaxial Test Cables, see pages 30, 32, 34 and 37.

i o beid a 1 .
2&:'3::?;&;"3.:‘:;:5:’«3‘: m,l_ Field Servnceablg. ‘!’o connect or replace leads, pull straight out
ondary breskdown strength. Builtin - 3 on plunger until it slips free of body. Strip lead wire %"
current limiting is provided for Si- 28 SUSE (19m ) feed . h '
1030G, S1-1050G and all devices o "'"i' m), feed wire through plunger and wrap around terminal
e bqp:.pwnwd from a single or P = f’ e 'f Y |mem as shown in Fig. 1. Solder. Cut off excess wire at solder point.
ol | Y-
$1-1010G (10W output) $ 6.90 e 3.25"
$1-1020G (20W output) $13.95 Sl et ..m. i B
Socket for above 98§ -c —

& vov swas - 82.04mm
$1-1030G (30W output] $19.00 v ‘E»“ = [ 1.625" i
$1-1050G (50W output) $27. 80 ac | o Sov 00 (]

Socket for above
Data with Application Notes.....$ .50

g 41.25mm‘

24 sUBC "u: 'nc 25\/

%a WATT 5% CARBON FILM

RESISTOR
KIT

COMPLETE WITH STORAGE BIN

Each KIT contains 20 each of 42

different -values of %W Carbon Film T ' 375"

Resistors from 68 ohm to 4.7 megohm SR ~ 9.53mm

6.35mm
Order P/N RS-14-25 $24.90

L

GENERAL ELECTRONIC SERVICES

P.O. Box 2208ET, Culver City, CA 90230 USA | 99 Alexander Street, Crows Nest
Phone (213) 641-4064 ' Telephone 439-2488.
All prices quoted in' US Dollars. Minimum order $10.00 Ad'elalde f‘r/llelbou":e
Please add postage to cover method of shipping desired. Brisbane ewcastle

To expedite shipments, please include international money Canberra
order or bankers' check payable against any USA bank in US §.
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DIGK SMITH FOR YAESU

The professional amateur \ &
radio equipment

®

others — remember that these prices
already include the recent Japanese price
rises. If you see a lower price, ask just
one question: Where's the stock?

Dick has $100,000 worth of Yaesu NOW!

o ¥ N VTvIi
Cat D-2854

The radio of tomorrow —
today! The FT-901D

It's got to be the ham’s dream.
Full HF band coverage in all
modes (yes, even FM) with the
rugged 6146 finals this is the
top-of-the-line rig for the ham
who wants the ultimate.
Built-in 240V supply, DC-DC
converter optional. A really
outstanding piece of gear!

Cat D-2892
o

Compare: and be surprised!
The YC-500S 500MHz counter
is extraordinary value for money.
We can’t find a comparable
instrument under $700.00 . . .
High sensitivity, with power
choice of 240V OR 12V!
Versatile? It's more than that!
Ideal for the 432MHz operator,
ideal also for servicemen.

Cat D-2890

Calling all mobiles . . .
Or those who would like to be!

Here's the new Yaesu FT-227R -

2 metre FM, with 800 channels.
Compare with other 2 metre rigs
and be surprised — the 227R is

way in front (see EA March ‘78).

Comes with microphone and

mounting hardware, is ready to
go on simplex, repeater (& rev)
or new tone repeaters. Superb!

\VJ

Cat D-2850

SAVE AROUND $1000

by buying the FRG-7

That's right — you could spend
well over $1000 dollars on a
receiver with similar performance
to the FRG-7 — and you’d waste
$1000. High sensitivity, high
stability — the Wadley Loop circ-
uitry gives you top performance.
0.5 to 30MHz reception, 12V

or 240V powered.

$ EVEN
LESS
DUE WITHOUT
IN S/TAX!
SHORTLY!

339

*390

SEE THE ALL-NEW 1978 ELECTRONIC ENTHUSIASTS CATALOGUE — FREE IN APRIL ELECTRONICS AUSTRALIA.

YAESU-MUSEN PRICE LIST
Remember! All these prices include the
latest Japanese cost increases — and we
have the stock in our stores NOW. Don't
be fooled by adverts which promise the
earth but can't deliver the goods!

D-2546
D-2850
D-2854
D-2856
D-2860
D-2862
D-2866
D-2870
D-2872
D-2880
D-2882
'D-2884

FL-2100B Linear Amp $540.00
FRG-7 comm. receiver $350.00
FT-901D HF transc. $1275.00
DC-DC conv. for 901 $75.00
FT-101E HF transc. $895.00
YO-100 mon. ‘scope  $330.00
FT-7 HF mobile trans. $515.00
FT-301 HF s/s trans. $995.00
Power supp. for 301 $170.00
FT-301S HF transc. $710.00
YO-301 mon. ‘scope  $355.00
FL-110 linear amp $210.00
D-2890 FT-227R 2m transc.  $335.00
D-2892 YC-500S dig. counter $380.00
FT901D & FT-7 Due in shortly!

ALL Yaesu amateur equipment is fully
covered by Dick’s famous guarantee on
parts and labour — and is backed by the
largest service department of any similar
organisation in Australial

SYDNEY
fork St

City. Ph 29 1126
o "1l 8PM Thursday

SYDNEY
162 Pacitic

SYDNEY

361 Hunw Hwy
Bankstown. Ph 709-6600.
Open "4l BPM Thursday

Gore Hill

SMITH ELECTRONICS

Hwy 30 Grose St
Ph 4395311
Ample parking st door

MAIL ORDER DEPARTMENT: PO Box 747, Crows Nest, NSW 2065. Phone 439.5311

We are proud to announce that the
superb range of Hy-gain amateur
band antennas are now back . . .

TH6D XX

Top of the range — a 6 element tri-band
beam for 20, 15 & 10. Gives a mighty
8.7dB gain. 7.3m boom length.
CatD-4308.. .. .. .. .. .. .. .. $320.00

TH3 Mk 3

Compact 3 element tribander gives 8dB
gain from 3 elements. Weight is only
16.3kg, boom length 4.3 metres.
CatD-4306 .. .. .. .. .. .. .. ..$249.00

TH3 JR

Superb little (?) antenna— it’s the baby of
the range but lacks nothing in perform-
ance. 8dB gain, 3 element. 3.7 metre
boom with 4.4 metre turning radius.

Cat D-4303 .. .. .. .. .. .. .. .. $199.00

18AVT/WB

Vertical trap for 80 through 10 metres,
7.6 metres high. Rugged construction.
Sure it costs $10 more than the 4BTV —
but you get 80 metres on the 18AVT!
CatD-4301 .. .. .. .. .. .. .. .. $125.00

MELBOURNE

399 Lousdale St
Parramutta. Ph 683-1133 City. Ph 67-9834
Ist floor - frrndly store! New. right in town!

Post & Pack extra

SYDNEY

aAMm

" SHOP HOURS
= Mon Fri 9aM
- St

MELBOURNE
656 Bridge Rd
Richmond. Ph 42:1614
Easy access: huge stock

WE HAVE DEALERS RIGHT ACROSS AUSTRALIA

SUPER SPECIAL!

A-5BQN MULTIBAND HF
RECEIVE & TRANSMIT
ANTENNA

Here’s your chance to save! The A-5BQN
was selling for $51.00. Look again! Now
you save $11.50 on this deluxe antenna.

It comes complete with instructions, nuts
& bolts, plus aluminium antenna wire

sure you need a lot of room for this sort
of antenna — but look at the performancet

ONLY A FEW LEFT AT THIS PRICE!

ony 30

NEAR COST!

Order value PEP charge

<
L
3 00
4.0
100 or more .50
BRISBANE: ADELAIDE
166 Logan Rd, 203 Wright St,
Buranda. Ph 391-6233 City. Ph 212-1962
Opens 8.30AM Now Open. See us!

THERE'S ONE NEAR YOU!

e weicome here




Project 140

1GHz FREQUENCY
METER — TIMER

Pt.1 Circuit Details

Lab-guality instrument offers superb performance and features at low cost.

OF THE VARIOUS QUANTITIES
encountered in electronics (such as
charge, voltage, current, frequency),
perhaps the easiest to measure accur-
ately is frequency. Various types of
frequency-measuring equipment exist,
ranging up from the simple absorption
wavemeter (every ham should have one)
to sophisticated multi-counter instru-
ments which use microprocessors to cal-
culate the measured frequency.

The earliest really accurate instru-
ments were of the heterodyne type
(such as the BC221), in which finely
calibrated oscillator was tuned to zero-
beat with the incoming signal. Many of
these devices are still in use. In the late
fifties and early sixties came the first
‘digital’ counters appeared, based on
Dekatron tubes, which are cunning de-
cade counter and display valves.

Integrated circuits and LED have now
made possible compact, portable count-
ers that can be held in the palm of the
hand, and these can easily be built by
the hobbyist. What we haven’t seen how-
ever, is a design for use at UHF, where
CB and mobile radio, are appearing,
or which offered versatile measurement
of time or period.

With these thoughts in mind, we set
out to do a design study, and came up
with a lab-quality instrument which
should be very reasonably priced. The
design is based mainly on TTL with
some CMOS and ECL. We rejected LS|
MOS and CMOS devices for various
reasons. Although this increases board
size and power consumption, the gain
in simplicity of layout and trouble-
shooting, as well as leading zero sup-
pression, is well worth-while.

Modes of operation

Range
Frequency
High frequency
Period
Time
Resolution
Frequency
High frequency
Period
Time
Display

Sensitivity
Normal input

High frequency input

Time inputs

Input impedance
Normal input

High frequency input

Time input

Maximum input voltages

Normal input

High frequency input

Timing inputs

Crystal frequency
nominal
actual

Stability and accuracy

Frequency

Period and time

SPECIFICATIONS ETI — 140

Frequency, period and time

10Hz — 50MHz
50MHz — 1GHz *
0.1us — 10 sec.
1us — 100 sec.
1Hz

10Hz

0.1us

Tus

8 digit LED, leading edge blanking

20mV
20mV
0V to +3V level shift

1Meg // 15pF
~ 75 ohms
>10k

70V ac,* 100V dc
200mV ac,+ 50V dc
+100V dc

4000kHz
3999.995kHz

Depends on crystal used and initial
adjustment. Oven used keeps temp-
erature within 2°C.

approx —0.000125%

* The upper limit of the prescaler has not been checked due to the lack
of a signal source but both the preamplifier (OM335) and the divider
ICs are specified up to 1GHz.
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Project 140

Design Feature

Whenconsidering thisinstrumentinitially
we looked at ways to reduce both cost
and component count of the unit. Our
initial design of the counter section used
TTL for the first two stages and CMOS
for the rest. It then called for four 8 bit
shift registers to take the infofmation
from the counters, latch it, and provide
the multiplexing for the display.
Multiplexing reduces the power
consumption of the displays for the same
light output and the total network would
have saved 10-11 packages. However
the PCB layout beat us unless a plated
through board is used which would have
cancelled any cost saving. The increased
difficulty of fault-finding, even with
fewer components, also weighed against
this approach.

The counter in the LSD position has
to operate at over 50 MHz. The only
way to obtain this performance was to
make our own divide by 10 using
74574 dual D type flip flops as the
74LS90 is only specified to 32 MHz
(although one sample we had worked
at 60 MHz) and the 74S90 is no faster.

The network of 74S74'¢ should
give 60-70 MHz minimum clock rate.

Preamplifiers which can work from
almost dc to 50 + MHz involving a
Schmitt trigger alwaysprove troublesome
and this one was no exception. We
originally dc coupled it throughout
using matched FETs and a differential
pair to give the correct level for the
9585 IC. This proved to have too much
gain to be stable and the design shown
here was the final result. Originally we
used three diodes to limit the output
voltage to +2vin the ECL-TTL translator
but replacing it with a resistor-diode not
only made it cheaper but increased the
frequency response by 50%andimproved
stability.

Operation
The frequency and period modes are
commonly known and do not require
much explanation. The only extra
control provided over the normal sen-
sitivity control, is the dc shift. When
measuring the frequency or period of
a pulse waveform where the pulse is
narrow in relation to the repetation
rate, triggering problems can arise. This
is due to noise pulses being counted
as the average voltage is almost zero.
However by using the dc shift the sig-
nal can be lifted above (or below) zero
and the problem eliminated. For max-
imum sensitivity on normal ac signals
the dc shift must be adjusted back to
zero.

With the time mode intervals from
1 us to 100 sec can be measured using
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puises or level changls, into the respect-
ive sockets. A voltage change from OV to
3V (or +3V to 0V} is all that is necessary
although up to ¥ 100V can be used.
For accurate timing ‘the pulse should
have a rise time of less than 1 us. For
measuring single pulses, both inputs
can be paralleled and starting and
finishing on opposite edges. If it is a
repetitive pulse chain the unit will time
the first pulse after the release of the
reset button.

Calibration and Testing

To calibrate the unit a known frequency
is needed so that CV| can be adjusted to
give the correct reading. Alternatively a
radio receiver can be used tuned to the
PMG 12 MHz time transmission, VNG,
and the 4 MHz crystal beat against it
(take a wire from pin 11 of 1C30, wrap
it around the radio aerial and adjust for
zero beat. This sets the crystal to exactly
4 MHz. However this is not the exact
frequency needed (life wasn't meant...).
Now feed the 4 MHz into the input and
record the result. It should be about
3,999,995 Hz which is about 0.000125%
low. Now measure the frequency of
another crystal (or extremely stable)
oscillator, record the reading and then
adjust CV | to give a reading 0.000125%
higher (or whatever error your unit
requires). As this low reading is due to
the time required for the strobe-reset
pulses it is independent of the crystal
frequency and adjusting CV will not
affect the reading when the counter is
used to measure its own internal
frequency.

Adjustment of the crystal trimmer
should not be done until it is warm
(allow 10 minutes) and the oven should
be fixed into the chassis to prevent
movement of the leads which can affect
the frequency slightly. |f CV1 does not
have enough range the parallel capacitor
should be varied.

The period mode should be checked
for operation. With the time mode the
display can be reset by the push button
and timing can be started by shorting
out the start socket and stopped with
the stop socket. Starting and stopping
can also be performed by switching the
polarity switches from negative to posit-
ive edge triggering. It should not be
possible to restart the counter before
the display has been reset.

+HV +8V

Fig. 1. The circuit diagram of the oven circuit
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PERIOD
@ (: FREQ o TIME

501000 MH2 0-50 MiHz
ifveouencv—M Hp——— k Mz Hez —
Hi, Freq. — M Hz k Hz == ——He x 10—
140

SENS. de SHIFT
] FREQUENCY METER-TIMER -
The following pins are not shown on the To +5V ToOV -
circuit diagrams but are connected as IC20 | 3,16 8
shown below. Pins in the third * column  |c21 | 3,16 8
are used as interconnections or are IC21 | 3,16 8
unused inputs terminated to some IC22 | 3,16 8
output. IC23 | 3,16 8
To +5V To OV - IC24 | 3,16 8
IC1 4,10,14 7 IC25 | 3,16. 5,8
1C2 4,10,14 7 1C26 | 14 7 8,9
IC3 5 4,6,7,10 13 IC27 | 5 2,3,6,7,10
IC4 5 4,6,7,10 13 1C28 | 14 7
IC5 5 4,6,7,10 13 IC29 | 14 7
IC6 5 4,6,7,10 13 IC30 | 14 7
IC7 5 4,6,7,10 13 IC31 | 2,46,7,10 | 11
1C8 5 4,6,7,10 13 IC32 | 16 1,7,89,15
IC9 5 4,6,7,10 13 IC33 | 16 1,89 253
IC10 | b 12 IC34 | 14 7
IC11 | b 12 IC35 | 16 1,789
IC12 | b 12 | IC36 | 14 7
IC13 | 5 12 1IC37 | 2,3,11,16 8
IC14 | 5 12 IC38 | 14 7 1,2,5,6
Fig. 2. Waveform dlagrains showing the IC15 | 5 12 IC39 | 14 7
relationships of the strobe-reset pulses. They IC16 | 5 12 IC40 | 5.14 6,7,8
T autpe o 16371, pin 13 IC17 |5 12 Ica1 | 14 7
The ‘strobe’ pulse, ie. 519 collector of Q2 IC18 | 3,5,16 8 1C42 2356
The input to 1C37/2, pin 10 IC19 | 3,16 8
The reset pulse on pin 5 of IC37/2
The vertical scale is 2 V/division while the
horizontal is 200 ns /division. It can be seen
that between the strobe pulse and the reset
pulise there is a delay of about 50 ns.
IN] IC49 jout O +5V

7805
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Fig. 3. The circuit diagram of the power supply
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FACT Symposium

Future Amateur Communications
Techniques is the title of a symposium
to be held in Sydney over the
weekend of 20-21 May, this year.

The Symposium is being organised
by the NSW VHF & TV Group but
the topics to be covered by the
symposium will not be limited to the
world above 50 MHz.

Avariety of paperswillbe presented
covering the following topics: SSB
on 1296 MHz, Modern ATV
techniques, Solid State Power
Amplifiers, Advances in Repeater
Techniques, Sunspot Cycle 21, using
Anomolous Propagation for HF &
VHF DX, Microprocessors and
Amateur Applications, Phase I1I Oscar
and Beyond, Advances in Transceiver
Techniques etc.

There may be some last minute
changes or additions to these topics
but the range of subjects covered will
be maintained.

In addition to the presentation of
papers a number of workshops’ are
being organised where you can get
your eyeballs onto ’state of the art’
equipment and question the people
who built it in close detail.

Papers and workshops will be
presented by amateurs who are
acknowledged leaders in their field
and many well-known amateur
personalities will be confronting the
audience.

The FACT Symposium has been
modelled on the very successful
FAMPARC Seminar held in
Melbourne late November last year.

This Symposium promises to be
the Amateur Radio event of 1978 --
don’t miss it.

You can ensure your place by
sending a $10 deposit right now to
the FACT Symposium Organiser, ¢/o
WIA, 14 Atchison Street, Crows Nest
2065. Cheques or money orders
should be made out to the ’FACT
Symposium Account’.

High Power VHF V-FETS
The communications Transistor

V-FETS provide a maximum gain of
10 dB at 175 MHz and source to drain
breakdown voltage is more than 65 volts.

Typical on-resistance for the 100 W BF
100-35 is quoted as less than one ohm
for a drain current of 10 amps.

The *new wave’ of solid state power
amps will undoubtedly use V-FETS
which are more rugged than comparable
bipolar devices as well as simplifying
circuit design. The new FETS do not
experience thermal runaway or break-
down and are more tolerant of load
mismatch than bipolar devices. They
rival bipolars in linearity as well, having
similar third-order distortion figures and
better higher-order figures by a factor of
5 -~ 10 dB owing to the FET’s
law-type’ transfer characteristics.

Smack, drool and all that, but what
about the price?

CTC indicate that preliminary prices
fc: 1-24 are as follows: for the BF25-
35, $37.50 (US); for the BF50-35,
$48.50 (US) and for the big one, the
100-35, $76.50 (US).

New Stripline Substrate
The 3M Company has recently
announced a new substrate material for
microstrip printed circuit applications.
It is called Epsilam-10 and consists of
a ceramic-filled Teflon material. It has
the electrical properties of aluminium
oxide (used with microstripline circuitry
in UHR IC’s) but it can be cut with a
razor blade or shears and can be etched
like any other printed circuit material.

Halving Voice Bandwidth

The December 1977 issue of QST
published a rather exciting article on
a new system of modulation which
halves the bandwidth of voice
transmissions.

Titled ’A New Era in Voice
Communications’ and written by
Richard Harris (Assistant Professor,
Electrical Engineering, University of
Stockton, California) and Judy
Gorski (Editorial Supervisor, QST),
the article explains the principle of
Narrow Band Voice Modulation’ and
detailshow amateurradio wasinvolved
in both the development and the first
practical tests of the NBVM system.

Basically, the system works by
taking advantage of the characteristics
of speech. Consonants carry the bulk
of speech identity and vowels and
consonants are produced serially - one
after the other, in time. Electronic
circuitry emphasizes and *folds’ the
consonants into blank spaces not
occupied by vowels as you speak. The
vowels and consonants do not
interfere on transmission as they do
not occur at the same time.

It is the folding action that
accomplishes the saving in spectrum
space.

First practical tests were carried
out between Tom Lott, VE2AGF/W6
in San Mateo California and Clarence
(Smithy)Smith, KH6 BFF in Honolulu,
Hawaii, in May last year.

Corporation has recently released a range
of three V-FET devices for solid state
VHF power amplifier applications char-
acterised for operation at either 80 or
175 MHz.

Designated the BF25-35, BF50-35
and BF100-35, the devices can deliver
25, 50 and 100 W respectively of
continuous-wave power. The three P
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Compiled by Peter Bunn, on behalf of the Australian Radio DX Club

(ARDXC).

Holland

Radio Nederland’s schedule, effective
until May, shows the following broad-
casts aired at convenient times for
reception in Australia: 0730-0820 GMT
on 9770 kHz, 0730-0920 GMT on 9715
kHz, both these programmes beamed via
the Bonaire relay station. 2030-2120
GMT 21640 and 17810 kHz (via
Bonaire), 15220 kHz (via Lopik), and
on 11730 and 11740 kHz (via the
Madagascar relay station).

Florida transmissions of WYFR.

The religious broadcaster, Your Family
Radio (WYFR), has provided details
of transmissions via their new trans-
mitters at Okeechobee in Florida. The
station advises that reception reports of
these Florida programmes are needed,
and will be verified by a distinctive QSL
card from the one issued for reports of
their older transmitter site at Scituate
in Massachusetts. Florida broadcasts in
English until the end of April will be:
On 17865 kHz: 1605-1700 GMT, 1800-
2100 GMT. On 17845 kHz: 1700-1900
GMT, and on Sundays only 1230-1551
GMT. On 15440 kHz: 1700-1900 GMT.
On 11815 kHz: 2100-2300 GMT.

Swaziland.

Trans World Radio at Manzini advises
of its current broadcasts on the 16
metre band. These services may be
heard until the end of April on the
following schedule: On 17775 kHz:
1445-1500 in Lingala, 1500-1545 in
French, 1915-1930 Lingala, and
1930-2015 in French. All programmes
may be heard daily. Trans World Radio
Mangzini has plans to build two new 100
kilowatt transmitters to expand its
coverage area to include South Asia and
North and West Africa. At present,
programming is beamed primarily for
reception in Southern Africa.

African signals.

The Voice of Kenya has recently put a
new transmitter into operation. The
Swahili language service is now carried
on 4933 kHz, and offers good reception
in Australia from fade-in at about 1500
GMT, through unti] sign off at 2013
GMT. Swahili news was carried at 2000
GMT.

P.O Box No 397 KUWAIT

RADIO
RUWAIT

Voice of Zimbabwe.

This programme, broadcast via the
facilities of Radio Mozambique at
Maputo, is currently audible in Australia
on 4855 kHz at 1800 GMT. An English
station identification for Radio
Mozambique is given at sign on,
followed by the Voice of Zimbabwe
programme in English. The Portuguese
language programming of Radio
Mozambique continues at 1816 GMT
with musical selections.

TRANS WORLD RADIO

§ A

More DX notes on page 101 . . .

The Australian Radio DX Club is a non-
profit body, with headguarters in Mel-
bourne. For further information on short-
wave radio, and on the activities of the
ARDXC, please write to the General
Secretary, ARDXC, P.O. Box 67, Highett,
3190, Victoria, enclosing a 20c stamp.

-~

YOUR STATION FOR INSPIRATION

RKTWIR

“For God so loved the world, that he gave his
only begotten Son, that whosoever believeth
in him should not perish, but have everlasting
life.”

John 3:16 (Kings James Version of the Bible)
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RITS FOR

ETI PROJE(TS

We get many enquiries from readers
wanting to know where they can get
kits for the projects we publish. The
list below indicates the suppliers we
know about and the kits they do.

Any companies who want to be
included in this list should phone LES
BELL on 33-4282.

Key to companies:

A Applied Technology Pty. Ltd. 109 -
111 Hunter St, Hornsby. 2077.
NSW.

C Amateur Communications
Advancements, PO Box 567, Rozelle
NSW.

D Dick Smith Pty. Ltd. of Crows

Nest, NSW. (see Ads. for address).

E.D. & E. Sales, Victoria.

Jaycar Pty. Ltd. 405 Sussex St.,

Sydney 2000.

L Delsound Pty. 1 Wickham Terrace.
Queensland.

M  Mode Electronics. PO Box 365,
Mascot 2020.

N Nebula Electronics Pty. Ltd. 15 —
19 Boundary St., Rushcutters Bay
2011. NSw.

O Appollo Video Games of Hornsby,
NSW.

p Pre-Pac Electronics. 718 Parramatta
Rd., Croydon NSW 2132.

g BKX Electronics Supply Service.179
Victoria St., Kings Cross. NSW
2011.

T Townsville Electronics Centre.

281E Charters Towers Rd,
Rising Sun Arcade, Hermit Park. 4812

-m

PROJECT ELECTRONICS

ETI 041 Continuity Tester. . . . ... .
ETI 043 Heads or Tails . . . . . DATS
ETI 044 Two-Tone Doorbell. DATS
ETI 045 500 Second Timer . . DS
ETI 047 Morse Practice Set . . DS
ETI 048 Buzz Board . . . DS
ETI 061 Simple Amphﬁer o < IDATS
ETI 062 Simple Amglﬂxer Tuner . . . . D
ETI 063 Electronic Bongo’s . . . . . . . DS
ETI 064 IDTEICOM s -k & & '= & v v i Pie ATS
ETI 065 Electronic Siren. . . . . .. .. DS
ETI 066 Temperature Alarm. . . . . ADTS
ETI 067 Singing Moisture Meter. . . . . DS
ETI 068 Do Dhce . . . 4% s o dn B ADS
ETI 072 2-Octave Organ . . . ... ... DS
94

TEST EQUIPMENT
ETI 101 Logic Power Supply . . .. .. E
ETI 102 Audio Signal Generator . . E,DS
ETI103 Logie Probe . . .l 5§ , v aty's E
ETI 107 Widerange Voltmeter. . . . . .
ETI 108 Decade Resistance Box. . . . . ES
ETI 109 Digital Frequency Meter . . E
ETI 111 ICPOWEr SupBly . ./ o s-v» s v ES
ETI 112 Audio Attenuator. . . ... .. ES
ETI 113 7-Input Thermocouple Meter P E
ETI 116 Impedance Meter , . . . .. ..
ETI 117 Digital Voltmeter . . . . . . E.AS
ETI 118 Simple Frequency Counter E,AS
ETI 119 5V Switching

Regulatorsupply . . . . .. . ETS
ETI 120 Loghe PROWE  \ «/p < s 4 o & 7 L.ES
ETI 12 Logic Pulsdr . -4 « o o » « 5.+ L.ES
ETI 122 Lot TR s » o« v« 40 s ES
ETI123 CMOS Tester . . . ... .... ES
ETI 124 Tone Burst Generator . . . . . ES
ETI 128 Audio Millivoltmeter . . . . . L.ES
ETI12 RF Signal Generator . . . . . L.ES
ETI 131 General Purpose power

supply . . .. E.N
ETI 132 Power Supply . .NS§
SIMPLE PROJECTS
ETI 206 Metronome . . . . . : ¢« o ET
ETI 218 Monophonic Organ
ETI 219 Siren . .

ETI 220  Siren .
ETI 222 Transistor Tester . . .. ... ETS

ETI 232 Courtesy Light Extender. . . . . E
ETI 234 Simple Intercom .. .. .. .. ET
ETI 236 Code Practice Oscillator . . . . . E
ETI 239 Breakdown Beacon . . . . . . .. E
MOTORISTS’ PROJECTS

ETI 301 Viaxi-Wiperysie s #.¢ wd s oigle ET
ETI 302 TR0 DA, o e o b oa v d b ET
ETI 303 Brake-light Warning. .. . . . . . E
ETI 309 Battery Charger. . . . . .. .. P.E
ETI 312 CDI Electronic Ignition . . .P.ET
ETI 313 OarAAmh- 4« ek« k= il ,DT

AUDIO PROJECTS

ETI 401 Audio Mixer FET Four Input . .E
ETI 403 Guitar Sound Unit . . . .. ...
E’p ﬁ86 ne Trans:stor Receiver . . . .ET
I Ji SR A gD e = Wap e ¢ 204 00 40 B E
ETI 408 Spring Reverb. Unit. . . . . . . . E
ETI 410 Suver Stereo. . . . . & » rathen ol
ETI 413 100 Watt Guitar
AIND G, b B 3 e P,L.EJ.DT
ETI 413  x 200 Watt Bridge Amp . . . .SE
ETI 414 Master Mixer. « '« . o - w0 s o0 EJ
ETI 414 SUASePMINXAR S i B . ek S E
ETI 416 25 Watt Amplifier. . . . .. . .. E
ETI 417 Amp Overload Indicator. . . . . E
ETI 419 Guitar Amp Pre-Amp. . . P.EDT
ETI 420 Four-channel Amplifier . . . L,E
ETI 420E SQ Decoder . . . . . . ... ... E
142 International Stereo Amp S L.E.D
ETI 422B Booster Amp . . . . . ... ... E
ETI 422 50 Watt Power Module. . . . . . E
ETI 423 Add-on Decoder Amp . . . .. . E
ETI 424 Spring Reverberation Unit. SL.E
ETI 425 Integrated Audio System. . . . . E
ETI 426 Rumble Fiber, . ; i o . s .4 i E
ETi 427 Graphic Equaliser. . SL,EJ
ETI 430 Microphone Line Amp . . . . ..
ETI 433 Active Crossover . . . . . . .. EJ
ETI 435 Crossover Amp . . . .. .. .. EJ
ETI 438 Audio Level Meter . . . . . . L,ES
ETI 440 Simple 25 Watt Amp . . . . . L,E
ETI 441 Audio Noise Generator. L.ES
ETI 443 Comgressor Expander . . . . E.J,
ETI 444 Five Watt Stereo . . . . . . . ES
ETI 445 Pre@miD bl v som mmy JE,D

ETI 446 Audio Limiter. . .. .. .. .. J.E
ETI 447 PRRGAT, mid s o 4 n ges! ¢ a1} EJ
ETi 449 Balanced Mic Preamp. . . . . . . J
ETI 480 50 W. 100 W Power Amp . . . .A
ETI 480P PowerSupply . ... ..... DAT
ETI 482A Preamp Module . . . . . U & .| A
ETI 482B Tone Controller. . . . . .. .. . A
ETI 485 Graphic Equalizer .......... JS
ETI 480 50W, 100W Powér Amp . . A.D,B
MISCELLANEOUS
ETI 802 Emergency Flasher . . . . . . . . E
ETI 503 Burglar Alarm . . . . ... ... ET
ETI 506 L e L.E.D
ETI 506 TR ALY « v v o s 4 v ol E
ETI 509 SOSDAY.TAMNEr = 1n o0 e by ol E
ETI 512 Photographic Timer. . . . . . . . E
ETI 613 Tape Slide/Synchroniser . . . . . E
ETI 514 Flash Unit

Sound Operated. . . . ... ... E
ETI 516 Flash Unit

Light operated. . . . . . . o 3}
ETI 518 Light Beam Alarm . ... ... ET
ETI 525 Drill Speed Controller . . . . . . E
ETI 526 ETIRIIENT. Vs oo . ¢4 sy ® 5 bl E
ETI 527 Touch Control Light

TUMBBIAr (s 5 gt . At v 875 - oo B E
ETI 528 Home Burglar Alarm . . . . . P.ET
ETI 529 Electronic Poker Machine . . . .E
ETI 533 Digital Display. . . . . . . L.E,AS
ETI 534 Calculator Stopwatch ..... AD
ETI 539 TouchSwiteh . . . .+ v+ . '« . E
ETI 540 Universal Timer. . . . . . . . . ES
ETI 541  Train Controller. . . ... ... ET
ETI 543 Doulble Diee . . . « « o0 45 - o A
ETI 544 Heartrate Monitor. . . . . ... A
ETI 528 Home Burglar Alarm . . . . . . MS
ETI 583 Gt ARSI « 2 v s 2 s s ok w B M
ELECTRONIC MUSIC
ETI 601

4600 STYDUHOSITEr. o s "5 & v & 1o % 5,048 # J
3600 SYyMtheSISer’ - i) 4 4'a o o'% 4 44 J

ETI 602 PR Orga. & = i 575 + % 4 E,AD
COMPUTER PROJECTS
ETI 630 HexuDISpIRY o o 55 # 3 4% &% fus A
ETI 631 DU Keyboard Encoder. . . . . A
ETI 632 VDU 1 k x 8 Memory Card . . .A
ETI 633 VDU Sync Generator . ., . . . . A
RADIO PROJECTS
ETI 701 TV Masthead Amplifier . . . E.D
ETI 702 Radar Intruder Alarm . . . .. . D
ETI 703 Antenna Matching Unit . . . . . E
ETI 704 Crosshatch /Dot

Generator . . . . ... . L.,A,D.ES
ETI 706 Marker Generator. . . . . . .. ES
ETI 707 Modern Solid State

CORVAIAES .. . . oo v i~ 4 ¢ C.E
ETI 708 Active Antenna . . . . ... ... E
ETI 710 2 metre Booster. . . . . . . . C.E
ETI 711B Single Relay Remote Control . .A
ETI 711C Double Relay Remote

CODUTOL .\ a o 850 1 8.5 g gg ol o A
BRISTAYYRF RACHIVER) & o/ & (o < a b iy L
ETI 711AR Remote Control Transmitter A
ETI 711DR Remote Control Decoder
ETI 740 NIRRT o aciqres 4 6 6 B ' heor A
ETI 780 Novice Transmitter . . . . . . .. E
ELECTRONIC GAMES

ETI 804

Selecta-Game
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THE LATEST TECHNOLOGY

Goodbye old-fashioned red and green display calculators. Your
time has come and gone. No doubt many of you have watched
those old faithful servants use up hundreds of dollars worth
of batteries — right before your eyes. Imagine what you could
nave done with ali that money!

Use your calculator to work out how much money you save
with a 1200 hour battery scientific, compared with the old-
fashioned type. It's easyl On an average the red and green
display calculators give 4 to 5 hours of continuous battery life
at an average battery cost of 50c per set. That's really
extravagant, isnt it?

INTRODUCING THE
UNITREX LCD 8SC

Now you can trade up to the slimline Unitrex LCD 8SC
Scientific, for much less than you would expect to pay for a
calculator packed with all the scientific features you are sure
to need.

FEATURES

* 8digt liquid LCD display

* 5 digit mantissa with sign
2 diglt exponent with sign.

* 35 key operation with
2 mode seiect switches.

° Calculator range 10-103
t0™0 103

Full scientific functions.

Degree - radiant - grad switch)|
tor trigonometric functions.

° Statistical functions

* Long life battery operation. Over 1200 hours

® 2 levels of parentheses anc many, many extra features.

$UL66D 3 W

LAY “lt
" 3058F Ob Ta| 3bb

How many of you have wondered where all the spare change
went, when you wanted that new bicycle, stereo, CB radio or
home computer; paying the battery bill on your old calculator
would be a good bet.

Some say the old red and greerr display calculators were just
like having another mouth to feed in the family. In the course
of an academic year, a battery bill in excess of $200 would not
be all that surprising. Just calculate the average cost of a
battery, say 50c, by the average life, say 5 continuous hours,
by how long you use it. Most schools and students have better

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

things to do with their dollars than buy batteries for their
hungry calculators.
That's where the people at Unitrex come in.

THE NEW SCIENTIFIC TECHNOLOGY
SAVES YOU MONEY ON A BETTER
CALCULATOR

The experts at Unitrex have developed a pocket size, liquid
crystal display scientific calculator (FEM type), thin, good
looking, light on batteries, that’s always sure to perform when
you need it most.

But until May 31st, we will even pay you $7.00 as a

trade-in to take your old calculator away. (It doesn’t have to
be a scientific).
Just pack up your old calculator, with its instruction book
(if possible) and send it to us, postage paid of course, togeth-
er with your cheque for $39.95 ($37.95, for Unitrex Scientific
and $2.00 for postage and handling) and we’ll send you your
Unitrex LCD 8SC 1200 hour battery Scientific.

If you do not have a calculator to trade in please send
$46.95 ($44.95 for the LCD BSC and $2.00 postage and
handling.) Thank-you.

If you can provide a valid sales tax certificate the prices
are $35.00 and $42.82 (including $2.00 postage and handling)
respectively.

The warranty on these units is 90 days labour and 12
months for all parts.

Please make cheques/postal notes etc. payable to ‘Unitrex
Offer’ and send orders to the address below.

Make cheques etc. payable to ‘Unitrex Offer’ and send orders
C/- ‘Unitrex Offer’, Electronics Today Int.

15 Boundary Street,

RUSHCUTTERS BAY, N.S.W. 2011.

| enclose cheque/postal order for . together with my trade-in
unit.

I ............ POST CODE

l | enclose cheque/postal order for . . . . . as full price.
L TN TN I NN LN N S '

]
]

4
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Making negatives

This method can be used to copy ETI| artwork
from October 1977 on only. The film used is
Scotchal 8007 which is UV sensitive and can
be used under normal subdued light.

Cut a piece of film a little larger than the
pc board and expose it to UV light through
tpe page of the magazine. The non emulsion
side should be in contact with the page. This
surface can be detected by picking it up by
one corner and it will curl towards this
surface. Exposures of about 20 minutes are
normally necessary.

The film can now be developed by placing
it emulsion side up on a table, pouring some
Scotchal 8500 developer on the surface and
rubbing it with a clean tissue.

ET) 136

P.0. Box 4430C Santa Clara, CA 95054

Same day shipment. First line parts only. Factory For will call only: (408) 988-1640
tested. Guaranteed money back. Quality IC’s and 2986 Scott Bivd.

other components at factory prices
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Sinclair 3% Digit Multimeter
Batt. oper. ImV and . INA resolution. Re-
sistance to 20 meg. 1% accuracy. Small,
portable, completely assem. In case. 1yr
guarantee. Best value ever! $59.95

60 Hz Crystal Time Base

Kit $4.75 Converts digital clocks
from AC fine frequency to crystal time

Paratronics 100A Logic
Analyzer Kit $199.00
Converts an oschloscope Into a digital
tester and analyzer. Trace computer pro-
gram flow, monltor /0 sequences, etc.
Trouble shoot all digital, CMOS and MOS
families. 128 bit truth table (8 by 16 bits).
Complete with case, parts and instructs
Model 10 Trlgger Expander Kit expands
Model 100A to 24 bits $229.00. Model
150 Bus Grabber Kit $369.00, a one
board logic analyzer for S-100 bus apphi-
cations. Instant access to 56 S-100 bus
signals. Complete kit with all parts and
instructs

base. Qutstanding accuracy. Kit Includes:
PC board, MM5369, crystal, resistors
capacitors and trimmer

Not a Cheap Clock Xit $14.95
Includes everything except case. 2-PC
boards. 6-.50” LED Displays. 5314 clock
chip, transtormer, all components and
full instructions. Same clock kit with .80"
displays. $21.95

New Cosmac Super “ELF"

RCA CMOS expandable microcomputer
w/HEX keypad input and video output tor
graphics. Just turn on and start loading
your program using the resident monitor
on ROM. Pushbutton selection of all four
CPU modes. LED indicators of current
CPU mode and four CPU states. Single
step op. for program debug. Bultt in pwr
supply, 256 Bytes ot RAM, audio amp. &
spkr. Detalled assy. man. w/PC board &
all parts, fully socketed. Comp. Kit
$106.95 High address display option
8.95; Low address display option 9.95;
Custom hardwood cab.; drllled front
panel 19.75 Nicad Battery Backup Kit
w/all parts 4,95 Fully wired and tested in
cablnet 151.70 1802 software xchng.
ciub; write for info

l

_J NOW YOU CAN ADD EXTRA
W\ Profit, Volume, Tratfic
\\\TO YOUR ESTABLISHED RETAIL
STORE ANO GET THE BEST OF
BOTH WORLDS!

Our Authorised Sales Centre programme s a
proven way to increase retail sales and protits
Choose the tamous Tandy products you want to
add to your line—and keep your own identity! It
you have a successful store (hardware, turniture
appliance, jewellery, photo, chemist, etc.) in a
town of under 20,000 contact us NOW. A
mimmum nvestment covering inventory and
start-up costs can begin a rewarding association
with Tandy, a leader in home entertainment and
electronics!

FOR DETAILED INFORMATION WRITE OR CALL
TANDY AUTHORISED SALES CENTRE
280 VICTORIA RO, RYOALMERE, 2116
PHONE: 638-6633

TANRY
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Digital Temperature Meter Kit
Indoor and outdoor. Automaticatly
ls_;«[n)iches back and forth. Beautifui. 50"

r 9 like

Needs no additional parts for complete

full operation. Will measure —100° to
200°F, air or liquid. Very accurate

Complete instructions $39.95

2.5 MHz Frequency Counter
Kit Complete kit less case ~ $37.50
30 MHz Frequency Counter

Kit Complete kit less case $42.75
Prescater Kit to 350 MHz §19,95

Stopwatch Kit $26.95
Full six diglt battery operated. 2-5 volts.

Clock Calendar Kit $19.95
CT7015 direct drive chip displays date

and time on .6" LEDS with AM-PM indi-
cator. Alarm/doze feature Includes buz- 292;?,? lglgﬂgegryggali :%%u;:gyhmnsessmlo
zer. Complete with all parts. power supply RCA Cosmac VIP Kit 275.00 split ] Taylo'r' 7205 chip., all compd:

and instructions, less case Video computer with games and graphics. l nents minus case. Full Instruc, White or

black plexiglass case. $5.00
1977 IC Update Master Original Cosmac “ELF" kit —
Manual Al parts and instructs. $89.50 W Auto Clock Kit $15.95
Final 1977 cioseout $15.00 while they Board only 14.95 DC clock with 4-.50" displays. Uses
last. 1978 Master availabie late Jan. 1978 National MA-1012 module with alarm
$30.00. Complete IC data selector. 1234 Video Modulator Kit $9.95 option. Includes light dimmer, crystai
pg. master ret. guide, 17,000 cross ref- Convert your TV set into a high quality timebase PC boards. Fully regulated,
erences. Free update for 1977. Domestic monitor without affecting normal usage comp. instructs. Add $3.95 for beautifut
postage $2.00. Foreign $6.00 Complete kit with full Instructions dark gray case. Best value anywhere.
TERMS: $5.00 min. order .S, Funds. FREE: Send lor(!our copy of our NEW 1978

BankAmericard and Master Charge accepted. QUEST CATALOG. Include three

Shipping charges will be added on charge cards. International Postal Reply Coupon




Electronics is where it’s all happening

...if you're into it you've got it made!

It’s the world’s fastest growing industry. ..
with new discoveries...new products every day.
And, every day, there are more jobs...bigger
salaries. ..better opportunities. ..for people
who are trained.

You can be part of this boom now by training
with International Correspondence Schools.
Learn to design, build, install, test, control and
maintain modern electronic equipment...from
your own colour TV or hi-fi set to a digital
computer.

Your career opportunities are limitless. ..in
broadcasting, industry, the military, aerospace
programs, medical science and communications.
With your enthusiasm and ICS tuition, a well paid
job and a secure future in electronics is well within
your grasp.

How do I get into it? ICS have put together a
FREE Electronics Career Folder. It tells you all
about the many courses open to you including
Communications and Broadcasting, Industrial
Electronics, Computer Servicing and Audio/Radio
Servicing...courses endorsed by the Television and
Electronics Technicians Institute of Australia.
Post the coupon and the career folder will be on its
way to you without obligation. Don’t wait another
minute...progress won’t. The big developments
in electronics are happening now and the demand
for skilled people is growing all the time.

Special Colour TV repair course.
Colour TV is booming all over Australia,beyond the
expectations of all the manufacturers, resulting
in a shortage of qualified people to fill the
service gap.

You could make a successful career in this
growing field with the help of the ICS School of
TV Servicing. You can benefit by this course — all
you need is the enthusiasm to learn and enjoy
rewarding work.

Your ICS course could be a start of an exciting
new career or you can use your new-found
knowledge to earn extra money in your spare time.

This special course is endorsed by the '
Television and Electronics Technicians Institute
of Australia.

Send the coupon today. It could be the first
step in an exciting new future for you.

I successful ICS graduates.

B To: International Correspondence Schools

B 400 Pacific Highway, Crows Nest. NSW. 2065
B 18-20 Collins Street, Melbourne VIC. 3000

] 182 Wakefield Street, Wellington. N.Z.

1 YES!

i Please send me, entirely without obligation, a copy of the:
(] ICS Electronics Career Guidance Kit

l [ ICS Colour TV Servicing Career Guidance Kit.

|

§ MR/MRS/MISS

§ ADDRESS

PRESENT OCCUPATION

I Take the first step -
I Fill in and mail this coupon today!

Find out how you can be where it’s all
happening - in Electronics. Fill in the coupon
and post today!

ICS Home Study
...your passport
to success in life!

'III.I.l.lIIII.I.III-I.IIIIIII.I-I.III.IIII-'

Your invitation to join the thousands of

POST CODE

AGE

.III.I.I.III.I-IIIIIIIIIII.I-IIIIIIII.III‘
276620



DISTRIBUTORS

for the Electronic Industry

ARE YOU AWARE??

THAT WE HAVE PROBABLY THE LARGEST RANGE IN
AUSTRALIA OF TOP-BRAND, QUALITY PRODUCTS AT
CURRENT MARKET PRICES WITH OFF-THE-SHELF

AVAILABILITY.

Semi-Conductors Passive Components Electro-Mechanical
and Hardware

Delco Bournes Aico

E.D.I. Eina Cannon

General Electric Erie Delco Heatsinks

Intermetall |.T.T. Capacitors |.T.T. Diecast Boxes

LT, W |.T.T. Thermistors |.T.T. Fans & Blowers

National Semiconductor Philips (Elcoma) Dica |.C. Accessories

N.E.C. R.C.A. LEE.

Philips Soanar |.T.T. Relays

Sanyo Sprague Jean Renaud

Signetics J.A.E.

Solitron (— ____________ W National Relays

Texas Instruments | ANNOUNCEMENT | Pomona Accessories

AMD. | | Rotron Fans

iitgmsil lBRISNBgNE BRANCH I Switchcraft Connectors

Monolittice Memories | W OPEN |  Thermalloy Heatsinks

Phone 44 6667 T.1. I.C. Accessories
———————————— Weller Soldering Erous
G.E. Rechargeable Batteries
Trade enquiries to:

[nstant Component Service

P.0O. Box 2, Arncliffe. N.S.W. 2205. Ph (02) 597-1444
' Adelaide 267-2393. Melbourne 95-9566. Sydney 597-1444



[nstant |

Component
Jervice

| DISTRIBUTORS :-

NORTH. !

J. A. SEVERN
P.0. Box 47
Epping 2121
869-1058

SOUTH.

BRYAN CATT

INDUSTRIES.

105 Miranda Road South,
(Near Motor Registry)
Miranda.

Phone: 524-4425

Telex AA27266

EAST.
RADIO DESPATCH

SERVICE.

869 George Street,
Sydney, N.S.W. 2000
Phone: 211-0191

WEST.

ELECTRONIC
#DISTRIBUTORS)

A Division of Electronic
Enthusiasts Emporium).
2-3 Post Office Arcade,
Joyce St., Pendle Hill,
N.S.W. 2145. Phone
636-5222

NEWCASTLE:
DIGITRONICS
186 Parry Street,

Newcastle West, 2302
Phone: (049) 614991

CASSETTES
PROFESSIONAL GRADE

C60 LN $1.99

€90 LN 2.60

0 % discount for 10 or more

C.B. ACCESSORIES

PL259 Antenna Plug $1.00 (No adaptor
required) Lightning Arrestor $2.65
(connects in antenna line to C.B. Rig)
Patch Cord 1 metre of $3.00 50 ohm coax
with PL 259 Plug at each end Cigarette
Lighter Piugs $1.00

SPECIAL OFFERS WHILE
STOCKS LAST
TAG TANTALUM CAPS

4.7 UF & 6.8 UF 25V .20
or $2.00 per dozen

ROTARY WAFER SWITCHES
Single Bank 1 pole 12 possition $1.00
2 pote 5 position $1.00 3 pole 4 position
$1.00 4 pole 3 position $1.00

SOLDERING IRONS

Lotring 240 V 30w $10.96 Spare Tips .58

\VOLTAGE REGULATORS
i TIVE REGULATOR
\Ilko\l/tlsklsl_lA7BoLE N6, 8,12, 15 16 or 24

INTEGRATED CIRCUITS

LM 555 CN . LM 741 CN .50

—

RANGE OF LINEAR, T.T.L. & CMOS
INTEGRATED CIRCUITS AT COMPETI-
TIVE PRICES

POST & PACKING .60c
SEND 20c STAMP FOR QUANTITY
PRICES OR COMPLETE CATALOGUE

METERS

EDGEWISE 35 X 15 mm CENTRE
{ ZERO UNSCAL

WE ALSO STOCK A COMPREHENSIVE !

................ $3.10
-TAG TANTALUMCAPACITORS

22, .33, .47, .68, 1, 1.5, 2.2, 3.3, 4.7
AL3s Voit .30

6.8 35v .33

10 25v .30

15 16v .30

22 10v .33

33 10v .39

a7 6v .69
LIGHT EMITTING DIODES

reen m 4

Red 6 mCD High intensity 75
Yellow 7 mCD .75

CERAMICS PHILIPS 100V
1.8-39 pf NPO .10 47-120 pf NPO .13
150-330 pf N750:14 390-1800 pf HiK .09
2200-4700 pf HIK .14 1000-10000 p¥
HiK 40v .09

ELECTROLYTIC SPECIALS
UPRIGHT TYPES

$3.75
EDGEWISE 35 x 15 mm SCALED
0-10 $3.75

ADVISORY
SERVICE AND
SPARE PARTS

SUPPLIED

TO TRADE

Full Service facilities for all
communications equipment.
CB radio, Stereo, and HiFi etc.

Service facilities for
trade and public

ROAD RUNNER
COMMUNICATIONS

39 Vere St, Collingwood 3066

1
220 uf 16v 13
220 uf 25v 17
470 Uf 16v 7
a0 it 25v 22
1000 ptf 16v 24
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redictions

AMATELR & SWL COMMUNICATIONS

lonospheric Predictions for the month of April

THESE PREDICTION GRAPHS have been prepared courtesy of Amateur Communications
Advancements from predictions supplied by the lonospheric Prediction Service Division of the
Department of Science.

The graphs indicate the maximum usable frequency (MUF) on HF circuits between various
centres in Australia and selected points overseas.

For less than 50% of the days of the month the highest frequencies propagated will be at least
as high as the uppermost curve. Between 50% and 90% of the days of the month the MUF will be
at least as high as the curve beneath the upper curve. The absorption limiting frequency (ALF),
which affects the lowest frequencies that will be propagated, is indicated by the lower curves on
the graphs.

Time is given in Universal Coordinated Time (UTC) along the horizontal axis.

Frequency is given in 1 MHz increments up the side of the graphs from 2 MHz to 40 MHz.

Where the MUF exceeds the upper limit of the graph, six metre propagation is indicated, so
VHF enthusiasts take note.

Note that areas adjacent to the points given for each prediction chart will experience similar
propagation. For example, Canberra and SW NSW amateurs and SWLs may use the Sydney-Tokyo
chart as a guide to working surrounding Asian areas such as Korea, Hong Kong and the nearby
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SWL  COMMUNICATIONS

DX news from Sri Lanka.

“Radio Monitors Intemnational” is a 15
minute DX programme broadcast each
Sunday in the Overseas Service of the
Sri Lanka Broadcasting Corporation.
The programme consists of three seg-
ments: a station profile, a report on a
technical topic, and DX Digest in which
listeners reports are acknowledged.
Radio Monitors Intemational is
prepared in India by the host, Adrian
Peterson, and reception reports will be
welcomed at the programme address,
Box 15, Poona, India. All correct
reports are acknowledged by a fully
detailed verification card. Times'to hear
the programme are: 1100 GMT on

17850 kHz, 15120 kHz and 11835 kHz.
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1900 GMT on 17850, 15115, 11870,
9720 and 7190 kHz. 0315 GMT on
15425 and 9720 kHz.

Norway broadcasts.

Radio Norway’s schedule current until
May shows the following transmissions
at convenient times for listeners here in
Australia 0700-0830 GMT to Australia
and New Zealand on 11850 kHz, and to
the Far East on 11895 and 15135 kHz.
1900-2030 GMT to the Pacific on 9610
kHz. 0500-0630 GMT to the Pacific
on 9645 kHz. All Radio Norway’s
programmes are in the Norwegian
language; except for the last half-hour
of the Sunday broadcast, when an
English language segment is aired.
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CB NEWS

Kemtronics rigs and accessories

Lawrence and Hansen, claimed to be
Australia’s biggest electronic. electrical
and instrument retailers/wholesalers,
have introduced a range of CB rigs and
accessories under their Kemtronic brand
name.

The transceiver line begins with the
CB500 economy AM rig.

This little 18 channel rig has the
minimum of controls plus an S/RF
meter and features a mic which plugs
into the front panel.

Top of the Kemtronjcs line is the
SSB1000, an 18 channel SSB/AM rig
with an RF gain control, ANL and NB
circuitry, and a large S/RF meter. The
mic also plugs into the front panel.

The accessory line includes a range
of three SWR/Field-strength meters.

The -smallest (model 30-100) is a
simple hand-held meter that measures
only SWR and field strength on any
frequency between 1.5 MHz and 150
MHz.

Next in line is the 30-102 model, a
fairly conventional SWR meter that can
also be used to measure power and field
strength over the same frequency range.

It features a large meter with an
easily read scale.

Top of the Kemtronics meter line is
the 30-103 which measuresiSWR, power
and field strength and also includes an
antenna tuning unit. The 30-103 is
obviously intended for base station use.

Two microphones, a noise-reducing
type and a unidirectional type, are
included in the accessory range along
with an extension speaker.

The Kemtronics basic 18ch AM rig, the
CB8500 (top) and combination SWR/FS/
power meter and antenna tuner, model
30-103 (bottorn).

102

An interesting item in the Kemtronic
accessory range is a mobile noise supp-
ressor kit, model 36-106 which includes
power lead filters for the transceiver,
ignition coil points, suppressor capacitor,
generator/alternator suppressor etc.

The range of Kemtronic’s antennas
includes the usual centre-loaded magnet
base, magnet base rubber duck and
bottom-loaded trunk lip mount
antennas.

Also included are two helical whips.

The model 33-103 is 1.3 metres long
and has a slug tuning adjustment on the
tip — no more chopping bits off — oops,
too fat — catastrophes!

The model 33-114 is a 1.5 metre
helical with a short adjustable whip-
section on the top for adjusting the
SWR. No cutting problems with this one
either.

Also worth mention is the model
33-112 antenna. This is a fibreglass,
top-loaded whip — the type claimed to
give the best performance of all loaded
mobile whips.

- It has a short adjustable whip on top
for tuning the antenna to the lowest
SWR.

A range of antenna mounting access-
ories is also available along with coax
cables and an anti-theft transceiver lock-
ing bracket.

Further enquiries, brochures etc
available from Lawrence and Hanson’s
head office at 142 Dorcas St, South
Melbourne, 3205 (697-1599).

Philips UHF CB release in March
Philips will release their UHF CB, the
FM320, late in March. It is expected
to be on sale early April in Victoria
and NSW and later that month in the
other states.

The long awaited UHF FM rig
features 40 channels, digital LED
readout, automatic channel stepping
and small size. It will come with a six
month warranty and is expected to
retail at around $330.

Hy-gain
Bankrupt

We learned shortly before going to
press that Hy-Gain in the United States
have filed for bankruptcy.

Despite obtaining extended finance
late last year following a disastrous
$(US)24 million loss over the 1976-77
financial year, Hy-Gain have been
unable to make headway with their CB
product lines.

Hy-Gain Supported E.F. Johnson’s
bid to have the U.S. International Trade
Commission put import restrictions
on Japanese manufactured CB trans-
ceivers they claimed were severely
affecting market prices in America.

Hy-Gain were represented in Aust-
ralia by O.B.C. International Marketing
P/L who were placed in the hands of
a receiver late last year. O.B.C. were a
division of the Luxor corporation.
Executives from O.B.C. have declined
to comment.

It has been reported that the collapse
of Hy-Gain in the U.S. and their agent
here will affect the supply of spare parts
for Hy-Gain equipment. However, this is
only likely to be significant in the long
term. Apparently there are sufficient
stocks to supply needs for the immediate
to medium-term future.

Amtronics International have taken
over the Hy-Gain agency from O.B.C.
International Marketing here in
Australia.

The latest preamp base mic from Turner —
the Expander.

The Expander

The ‘Expander 500’ is Turner’s
newest pre-amplified base station micro-
phone. It features separate volume and
tone controls, built-in meter for reading
both audio input and bettery condition
and includes a six-wire cable making the
Expander 500 compatible with all
transceivers.

Compression circuitry compensates
for varying mouth-to-mike distance and
speech characteristics and reduces over-
modulation distortion.

The sliding volume control adjusts
the audio input for full modulation. The
tone slider control adjusts the bass-
treble balance for maximum speech
clarity.

A push-to-test button shows battery
condition on the dual-function meter.

The microphone head tilts for
operator comfort.

For further enquiries, contact
Communications Power Inc., on (02)
357-2022 or (02) 36-3703.
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THE WORLD LEADERS IN VHF
NOW BRING YOU THE ULTIMATE

S e ICT0)

TCOM’S DIGITAL ALL SOLID STATE

HF TRANSCEIVER

VICOM now brings you the latest in solid-state technology — the IC701 transceiver. Features as standard (and NOT
optional): Built-in twin VFOs, wide and narrow cw filters, variable output power, digital readout. Frequency control is
LSI based with 100Hz steps via an optically coupled VFO. Frequency coverage of the transceiver is from 1,8 thru 10MHz
covering the six Amateur bands (27 MHz band is not inctuded nor has any provision been made for adding it!). The
receiver has a number of interesting features including double balanced Shottky diode mixers in a triple conversion Super-
het with continuous bandwidth control. The features just go on-and-on! Give us a ca)l now for full specifications and the
ICOM catalog.

All Solid State, even the finals.

100W Continuous Duty on All Bands, All Modes.

All Bands 1.8 ~ 30MHz.

USB, LSB CW, CW-N(Narrow), RTTY.

Double Balanced Schottky Diode Mixer used in both receive/transmit.
Dual built-in individual Digital VFO’s offer split frequency operation.
ICOM’s unique Pass Band Tune.

VOX, Semi break in CW, RIT, AGC, Noise Blanker.
Built-in Speech Processor. .
Full Metering.

Extremely compact. @ IC OM
Digital readout and all filters built in.

Built in DC power supply.

Optional AC power supply/speaker.

Full line of accessories to come.

The IC-701, the one you’ve waited for, the ULTIMATE
Distributed by:

; ICOM GROUP OF COMPANIES Adelaide: 43.7981

Canberra: 82.3581

SN, RD. b - 2oy
AUBURN VIC. 3123 Gold Coast: 32.2644
PH. (03) 82 5398 Melbourne: 813.2355




MICROCOMPUTERS
PTY. LTD.

MOTOROLA D2

If you want a functional,
expandable system, you need:

8K BYTE, STATIC
i _ MEMORY CARD

o Australian Designed and Built

Fast Access 350 ns Chips {2102LF)
Low Current — 1.3 Amps

Motorola Bus Compatible

Write Protect

Parity Generation/Checking available
Professional Finish

Plated through Holes

$275 assembled board

$219 in kit form

298 Assembled with Parity

* $110 for 8k kit without rams

e Built Boards Guaranteed 12 months

CARD CAGE/BACKPLANE : Iy

o Designed for Motorola Cards
e Anodised Aluminium chassis
o Sturdy Construction

e Tin Plated Backplane

® Accomodates 8 cards

$74.oo e .
EDGE CONNECTORS — ™

43 x 2 x 0.156" $8.50 each

Eight for $59.00
THIS MONTH PECIALS
555 TIMER 35 cents
16 PIN DIL SOLDER IC SOCKET 28 cents
8 T26 $2.30

2708 $18.50 — 2102 LFPC $1.90

1 Amp Positive Regulators T0220 $1.20
LOW POWER SCHOTTKY

SENICON
ATTENTION

S$100 Connectors $8.50

74L800..........33 74L838.......... 40 7408109 ........ 53
74LS02.........33 74L840..........37 7415138 ... 1.20
74L0S4 ... ... 34 740842 ... 1.30 74L5160......1.20
74L0S05 ... ... 37 741847 ......1.30 74LS161 ... .. 1.20
74LS08 -........33 74LS74 .......0.55 74L8174......1.00
74L809.........33 74LS75 .......0.70 74L8175......1.00
74LS10.......... 33 740585 ....... 1.58 | 7415190......1.20
74LS11........ 33 741586 .......0.60 | 74LS191..... 1.20
74L813.......... 80 741890 ......1.20 | 74LS192.....1.20
74L514 .. 1.40 74LS91 ......1.20 | 74LS193.....1.20
74LS20.......... 33 741892 ... 120 | 74LS367........ 80
74LS30.......... 33 741893 ....... 1.20 |

1.C. SOCKETS — LOW PROFILE
SOLDER | DIL—TIN | WIRE WRAP GOLD

2400 _om 1.40
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SCALAR UHF/CB
ANTENNAS

FOR CITIZENS BAND
RADIO

DESIGNED AND MANUFACTURED IN AUSTRALIA

SCALAR'S UHF

MOBILE MOUNT FOR CORRECT
TERMINATION OF CO-AX

W AT UHF FREQUENCIES
PAT. PENDING

No. 20506/76

F————7

MODEL OB

€B420

HIGH PERFORMANCE DUAL BAND

476 AND 27 MHz

MOBILE CO-LINEAR WHIP

GAIN AT 476 MHz 4.5 ¢B
OVERALL HEIGHT 42

cB410

HIGH PERFORMANCE
4.5 dB GAIN MOBILE
WHIP_REQUIRES NO
TUNING. OVERALL
HEIGHT 21

CB470 GDB GAIN CO-LINEAR
BASE ANTENNA. ENCLOSED IN
FIBREGLASS RADOME. LENGTH, 8ft.

A WIDE RANGE OF SCALAR UHF/CB AND 27 MHz CB ANTENNAS
#FROM 30" to 108" LONG) AND ACCESSORIES ARE AVAILABLE
Aﬁ%le}\EGRING RETAILERS AND DISTRIBUTORS THROUGHOUT

TRADE ENQUIRIES WELCOME.

SCALAR INDUSTRIES PTY LTD
COMMUNICATION ANTENNA ENGINEERS
18 SHELLEY AVENUE, KILSYTM, VICTORIA 3137
TELEPHONE 7259677.

CABLES WELKIN TELEX AA34341

NSW: 20 THE STRAND, PENSHURST 2222. TEL: 570-1392
QLD: 969 ANN ST, FORTITUDE VALLUE, QLD 4006
TEL: 52-2594. TELEX AA43007

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978



= 12 3-WAY 75-litre 80 W
—__ Handling TIMBER VENEERED
== ENCLOSURE COMPLETE KIT

=$139.

COMPLETE
$189 PR.
10" 3-Way 75-litre
70 Watts HANDLING

KIT$1 09 PAIR

COMPLETE
$159 PR.
" 2 WAY 50 LITRE

1
60 WATTS. KIT $89 PR.
MPLETE $129 PR.

8'' 2 WAY 30 LITRE
40 WATTS

KIT $75 PR.
COMPLETE $102PR.

HI FI SPEAKERS & KITS

DIRECT FROM MANUFACTURER

U

L

0

>

75-litre cabinets.......... KIT ... $48 pr

80 COL CARD PRINTER/PUNCHES  50-litre cabinets.......... KIT....... %40 pr
7/9 TRACK TAPE DRIVES

132 COL. DRUM PRINTERS 30-litre cabinets.......... KIT ... $35 pr
POWER SUPPLIES, DISK DRIVES,
ETC. DISCO LIGHTING SYSTEMS
& CONSOLES P.A. BINS
AMP ETC MADE TO ORDER

gggﬂAPC(f;\Jgggs, YOUR DESIGN OR OURS PLEASE
RESISTORS ’ WRITE FOR QUOTE
ETC. '

LOW POWER, 650 ns

All orders forwarded by road ¢ ACCESS TIME

NO REASAONABLE transport payable on delivery
OFFER REFUSED

E
$
)

BRAND NEW,
AUDIO SPECTRUM FULLY GUARANTEED!

qudio

ALL CHEQUES & MONEY ORDERS TO

SPPCC trum | M1 aiman
' 41 WHITEHORSE ROAD

DEEPDENE 3103 | EOLECLGRLON lCCS
0.BOX ane Cove
6 Lang Rd,Kenthurst Sydney - (03(10:?42;;'1074 g PH: (02) 498-3405 A.H.
Ph: Bus 848-9133 TRADE ENQUIRIES WELCOME e
A.H. 654-9050 T
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Buying components can be
great fun, especially when you
only want 16 IC’s from one
manufacturer and 10 from an-
other and a few 10W resistors
and a couple of connectors
and Purchasing is too busy to
write out 6 fiddly little orders
and then the vrelay supplier
reckons you're joking when you
say you need one in a hurry and
he only takes orders in hundreds
and then while you're wondering
how the hell you're going to get
the circuit together, . you're
thumbing through Electronics
Today and you see this advert
for a crowd that can supply all
the parts and aren’t put off by
the quantities — large or small —
and are small enough to care and
they’ve even given you their
telex number and they might
just be the people to call and . . ..
phew !

CLIP THIS QUT YOU NEVER KNOW WHEN YOU'LL BE NEEDING US 1!
5 1 1 ¥ °B I § |
CAPACITORS, SEMICONDUCTORS — Fairchild, ITT,
National (NS), NEC, Motorola Philips, Plessey, RCA,
Signetics, Texas. RELAYS — National (Japan), ITT.
CONNECTORS — Acme /Kings, ITT /Cannon.
HEATSINKS —Delco, Philips, Thermalloy.

RESISTORS — Beyschlag, Philips,
Soanar. TRANSFORMERS —
Ferguson . . . PLUS MORE

Orders:(02)636 6052
Office: (02)636 6222

Telex AA23343

Electronic (Distributors)

2.3 Post Oftice Arcade, Joyce Street, PENDLE HILL. NSW. 2145,

SED/ETI1

STRIEE Goub
J¥, SQuEREIGN

PG ); ELECTRONICS
% "*@ Ballarat

PRHILIPS — LOCMOS

HEF 4000 30 HEF 4021 1.28 HEF 4050 50 HEF 2082 32
HEF 4001 30 HEF 4022 1.2 HEF 4051 124 HEF 4085 94
HEF 4002 K] HEF 4023 30 HEF 4052 124 HEF 4086 94
HEF 4006 1.28 HEF 4024 99 HEF 4053 124 HEF 4003 9%
HEF 4007TUB 30 HEF 4025 30 HEF 4066 80 HEF 4510 1.34
HEF 4008 124 HEF 4027 57 HEF 4068 33 HEF 4511 1.76
HEF 4011 30 HEF 4028 99 HEF 4069UB 35 HEF 4512 1.86
HEF 4012 30 HEF 4029 150 HEF 4070 32 HEF 4516 1.76
HEF 4013 50 HEF 4030 52 HEF 407V 30 HEF 4518 1.56
HEF 4014 128 HEF 4035 128 HEF 4072 32 HEF 4519 1L
HEF 4015 1.24 HEF 4040 1.37 HEF 4073 2 HEF 4520 41
HEF 4016 62 HEF 4041 89 HEF 4075 32 HEF 4528 102
HEF 4017 124 HEF 4042 1.96 HEF 4076 186 HEF 4531 21
HEF 4018 128 HEF 4043 124 HEF 40T 39 HEF 4539 1.12
HEF 4019 3 HEF 4044 1.24 HEF 4078 32 HEF 4555 102
HEF 4020 14) HEF 3046AE 292 HEF 4081 30 HEF 4556 1.02
GENERAL ELECTRIC
SCR's TRIACS & DIACS UJT's & PUT's
€ 1038 8A 200V 1.14 SC1410 104 400V 195 2N2646 124
€ 10601 4A 400V 1.19 SC1510 154 400V 137 ZN2160 3.65
€ 1220 8A 400V 2n 3 01371 {2N6028) 188
C 122€ 8A 500V 254 ST4 50 01372 [2N6027) 1.18
sijaetics TTL LOW SCHOTTKY
741800 36 741830 % 741874 49 741593 123
741802 36 741842 147 741878 a7 7418954 10
741804 38 741851 36 741585 99 7418164 16
4LS10 36 741855 36 741586 56 7418196 1.70
ALS20 36 741873 47 741590 3 7418367 119

sipnetics LINEAR Transistors  Palyester Film 100V Caps  2N3055

including complete

:E:% gz i{‘é’,’?"},,‘" Iaza |?ic” | mounting kit and T03
UA 74) 56 transisior socket
LM 300 e | ACte? 65c | 012-033  10c Tc
s a3 | ACies  esc | 038-0% 1z 9 $1.10 set
LM 381 34| B0 B0 | gady 1
LM 382 269 | BOI3B  BOc | 39 sg 220 e 0i5 ohm SW

80139 65¢ ’ wirewound resislor
TIMERS aolg g | S0 W e 20c ea.
NE 555 64 “SE‘;& >

| B 22c
NE 556 143 :ggg gc Crossover Caps. !ﬁ‘?o%‘v’:im.
c .

REGULATORS 8C558 zc | Poly Film 100V Scea.

8 |
LM 308K 256 | B9 2| e s 33m0 a0 uA78CB
LM 340TV) 210 293638 18c | 15mid §5¢  A7mid 150 138V 2A CB req
LM 723 2N4758 18¢c 2.2mid 75¢ 6.8mid  2.10 $2.45
UA TBCUIY) 21 | MJE30SS  BOC ea.

Pin tor Pin substitute may be supplied where ariginal not available
P & P semiconductars only 60c arders including cable etc. $2 80

Gold Rush Specials

- $2.50

_/ PHILIPS ADSOBO/M8 6W B $6.65

'w = d--" 8" Ywin cone loudspeaksr

PO. Box 623

Ballarat Victoria 3350
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Ideas for

experimenter:

¢

These pages are intended primarily as a source of ideas. As far as reason-
ably possible all material has been checked for feasibility, component
availability etc, but the circuits have not necessarily been built and tested
in our laboratory. Because of the naturé of the information in this section
we cannot enter into any correspondence about any of the circuits, nor

can we produce constructional details.

Electronics Today is always seeking material for these pages. All published

material is paid for

generally at a rate of $5 to $7 per item.

ol I E T
) ‘

ore s b
© 1S a0 _—-——] l—] |

1c2 1S 4024
€3 1S 4082

o~ 22dmS~= @ 2.24mS~

[ l 7 -
[u 1312 11 10 9 8 “ 2 141312 10 9
1y cz 1€3
!_ 4 5 [ 7 1 .2 A 6 7 lel2hgy 45 |
T - 1 1 L 1 \ == J
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2M
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-1)(\ \ ( L
.o r [
150k > O
- _’. [ ouTPUT
BT 1 - 4 - ©
A perfect. . .. divided by 149 and doubled to give

As any orchestral player knows, a
source of 440 Hz, perfect or standard
A is essential if he is to be in tune. On
many occasions a piano will not be
available — hence this circuit.

In the following a standard crystal
at 32.768 kHz is used to stabilise an
oscillator, This frequency is then

439.8 Hz, an error of only 0.05%!1!

To enable a division of 149 to be
obtained, a dual AND gate is used. The
first gate detects the 149th pulse, and
the second resets the binary counter on
the 150th pulse.

The resulting 30us pulse may be fed
to a suitable amplifier.

Bite Detector

Since there are many fishermen in the
country, there must be many, who like
myself, try to combine their hobby
with electronics.

This circuit is for a simple bit de-
tector, and construction of such a unit
represents a considerable saving over the
buying of a commercial instrument,
while at the same time offering many
additional advantages.

OFFTRESET

In operation, a piece of silver foil is
folded over the line, and placed between
the LED and the LDR. When a fish
pulls on the line, the foil will jump up,
and light will shine on the LDR, causing
the resistance to go low, firing the SCR.
Even if the foil drops again, due to its
latching action, the SCR will remain on.
WD1 will now emit a loud note, and
the unijunction transistor, Q1, acts as a
relaxation oscillator making LP1 flash
(the rate of flashing being dependant
on the setting of RV2). SW1 is the on/
off reset switch.

The setting of RV 1 will depend on
the amount of light reaching the LDR
under quiescent conditions. The circuit
is, if anything, too sensitive and in
strong winds or heavy currents,
additional weighting of the line may be
necessary, in this case lead foil should
be used.

WD 1 and LP1 may be taken from the
unit via an extension lead, and kept by
the anglers tent or sleeging bag. The

Continued on page 109. . .
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BRIGHT
JTAR
RYSTALS

ESTABLISHED FOR THE
PAST 35 YEARS FOR
* ALL YOUR *
REQUIREMENTS

STILL ON TOP

ELECTRONIC UNITS

e DECADE COUNTING UNITS TO
1 Hz @ WIDE BAND AMPLIFIER
FOR your counter 1 MV sensitivjty,
band width 1-250 MHz.

DEVOTED EXCLUSIVELY TO
THE MANUFACTURE OF

PIEZO ELECTRIC
CRYSTALS

Contractors to Federal & State

Government Departments.

18- N \
T TR b

“All Types of Mountings”

REPRESENTATIVES -

NSW Hose & Equipment Co.
Pty Ltd,

11 Satisbury St.,
Botany, 2019

Phone 666-8144
Rogers Electronics
P.0. Box 3,

Modbury North, S.A.
Phone: 42-6666

S.A.

QLD Fred Hoe & Sons Pty Ltd,
246 Evans Road,
Salisbury North, Brisbane,
Phone: 474311
Communication Systems,
32 Rudlock Road,

Morley 6062

Phone 76-2566

Dilmond Instruments,
P.O. Box 219,
Bellerive, Hobart, Tas.
Phone: 479-077.

Send stamped addressed

envelope for new catalogue or
quote for your requirements.

BRIGHT STAR CRYSTALS P/L.
35 EILEEN ROAD, CLAYTON,
VICTORIA, 546.5076

TAS.
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3 DIRECT FROM USA <9

mororora ‘PIEZO’ SUPER HORN
has all the features!

Needs no cross-over network. Frequency response 4.000-30.000 Hz 3 dB patented
momentum drive principle. No voice coils or magnets. High internal Impedance. Adapts
to any system. High acoustic output. Many can be connected in series to form an
array-increased output. Power handling capacity 25 volts RMS.

SIZE: 338x33sx2%
4 OHMS 100 WATTS

Trade Enquiries Invited

¥

Retail price

As used by many major musical equipment manufacturers. $16.00 * P&P $1.00.
Available through your local Hi-Fi, Electronic

component or Music shop or direct

Yistoden pitibdtor, =+ i SoaL Akt Olsuputon
P : 808’

70 Batesford Road FREEDMAN ELECTRONICS PTY LTD. 37 Angas Street

Chadstone VIC 3148 Adelaide, SA

Tel. 668-2922 89-91A Liverpool Road, Summer Hill, NSW 2130. Tel: 797-9941 — 797-0986 Tei. 212.3993. )

= EDGE ELECTRIXE "

THE SPEAKER KIT SPECIALIST

AWA.coral] * HUGE SAVINGS »

® 12541 30W RMS
® 10sAl 25W RMS Check these '
ey Lo Rt on PHILIPS KlT terrific pricesm
® 12545 30W RMS

©10SA5  Improved  25W RMS

e we: M PHILIPS PHILIPS [ HuRRY —
e e 127 3oWAY 1107 3-WAY | LMiTED sTocks

®8sA7 20W RMS
(similar to AD12K12) N T

Plessey dONR L $199

Foster PRICE <149
v R v $295 PHILIPS

©2503 10" 3way 40W RMS -
®2510 10" 3way 30W RMS 2-way 8" system

®2010 8" 3way 20W RMS g!‘ 1 99
2006 8" 2way 12w AMS R4 $99 T anT
GENUINE SPECIALS
e OVER 20 DIFFERENT SPEAKER KITS NOW STOCKED sTt:cE;':ci m\%:g"gi
e HUNDREDS OF DIFFERENT SPEAKERS BOME COBINETS
e CROSS-OVERS, CABINETS AND ACCESSORIES BUT BE QUICK
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Ideas for experimenters

... from page 107

unit may be built onto a rod rest and
should be fully waterproofed.

The device has other applications; it
may be used as a burglar alarm with a
“"trip wire’’ type detector, or perhaps

even as a device to tell you when the cat
has come in!

WD1 should be the type of device
that draws a continuous current once
energised.

FLASHER
UNIT /

),

LEFTY
INDICATURS

*'av_/'g'(DPFU

WARNING
LAMP

12y
w2

m
BFYS)

Q2
2N305%

RIGHT

L

Hazard Warning Flasher

Hazard warning lights can be a life-saver
in motor vehicles. But the high cost of
commercial units prevents some people
from fitting them. The circuit | have
devised is both simple and inexpensive
to install.

A flasher unit is used to operate the
left hand indicators. At each flash a
current of bmA is supplied to the base
of Q1, switching it on. The emitter
now goes high switching on Q2 which
connects the right hand indicators. |f
more lamps are to be lit (i.e. when a

INDICATORS

trailer is being towed) a more powerful
flasher unit is required. As Q2 carries
the full current of the right hand
indicators (3.5A to 5.25A) it must be
mounted on a suitably large heatsink.
This can be achieved by fitting the
circuit in an alluminium case 4’ x 3" x
1%’ and mounting Q2 directly using a
mica shim and rubber bushes to isolate
it from earth. The flasher unit should be
mounted on the outside of the case for
ease of replacement.

The circuit shown is for negative
earth, but is easily adapted for positive
earth vehicles.

NPN-PNP Indicator

The first 2 inverters IC1a and IC1b form
a multivibrator running at approxi-
mately 2 kHz. The next two inverters
buffer the multivibrator outputs, which
then go to the collector and emitter of
the transistor under test.

The signal applied to the base of the
transistor is always in phase with the
collector so the transistor, whether PNP
of NPN, will always be turned fully on
every half cvele

When a NPN transistor is being tested
the collector will always be near OV and
when a PNP transistor is being tested
the emitter will always be near OV.

The last two inverters detect which
terminal is held at OV and drive the
appropriate LED via the current limiting
resistors R4 and Rb5.

The six inverters needed are all
contained in a single IC package — the
SN7404.

PNP
W

W

4
.J‘JOR LEDY

i

MOTE ToriNtaIC eve

SN7404 -~ 6

<

o
wn
a&
2
fT.3
-z
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UNIQUE
ELECTRONICS
SECURITY
CO. P/L.

682-3325

A new shop catering
for the hobbyist, CB'er
and for the trade.

We specialise in:
Components Kits
Technical Books
Burglar alarm equip.
CB Club needs.

We have a range of data
books for your use — or
purchase your own copy.

We stock a full range
of security equipment
Installation companies
check our prices.

if you are having technical
problems with your equip-
ment

drop in and have a chat,
perhaps we can help you.

If you don’t see what you
want displayed, please ask
us, we can probably obtain
it for you.

MAIL ORDERS WELCOME
SEND YOUR ORDER TO
P.0. BOX 402,
PARRAMATTA, 2150

o TRADE SALES WELCOME
b=l

Burnett Street Fowler Roa

X

Merrylands Roa

383 MERRYLANDS ROAD,
(CNR. BURNETT STREET)
MERRYLANDS, N.S.W. 2160
682-3325
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Blob — Board
for

Digital Electronics by
Experiment

Mr. Blob says *“The Taechnique of inserting components on one side of a board and
soldering on the other is done for reasons which are now completely out of date: Namely
this technique was established originally because heavy and bulky components were
used. This no longer applies and has big disadvantages, the circuit Isimpossible to follow
unless the board is continually turned over to Inspect each sidse, its difficult to work on
both sides of the board and soldering basically needs three hands. A common fault is to
mount both leadout wires on the same tract.

Blob — Boards give you the modern, low cost, easy to bulld circuits. Blob — Boards are
roller tinned circuit boards on which each roller tinned copper track is identified by the
letter and or number system. Simply tin the end of the component, butt the component
lead against the roller tinned track, apply a blob of solder and the component is blobbed
into place. All construction is from one side, component location could not be simpler,
soldering s much easier, sub-circuits can be tested, then assembled together, the plain
side of the Blob-Board is free and so the Blob-Board can be mounted flush on case walls.
And they can be re-used simply apply a soldering iron to the Blob and remove the
component."”

YOUR NEAREST
BLOB DEALER?

THAT'S EASY. (}

WRITE TO: Now start Digital Electronics by Experiment.
No need to lose your way round a circuit board that needs a layout drawing —
Blob-Boards make construction easy. Blob-Boards have numbered tracks that make
BLOB BOARD e layout drawing out of date, the tinning ensures easy soldering, and the tracks don't strip
ASSOCIATES MM off when you unsolder components. Blobbing components on tothe tracks (no holes, no
. drilling) makes layout easy to follow. Use the 8-IC board for 'Digital Electronics by

Experiment’ in this issue, but remember that we have A Blob for every job".

P.0. Box 23, SURREY HILLS,
VIC. 3127. or RING (03) 89-1019.

are now available

in Australia

DEALERS:
VIC: Zephyr Prods., Sam Music, Dynasound, Dane Amp Sales. NSW: Farrell Music.
QLD: Brisbane Music Factory. Trade enquiries to IMPORTRONICS, (03)317 7977.

End noise and cross-talk with our exclusive
Noiseguard system B e

CONNeECLorn

L4 s sl

Fdge Connectors S-100 type. 25 spacing
Avatlable trom Thinker
Toys or Mastente

Shielding Every signal tully shield)

% TM ed by ‘both interconnect
r ed ground lines

Termination AcCtive termmation ol

’ 0 each line  Ternmunation

A product of Morrow’s Micro-Stuff for s e P
op amp, 2N 1904 2N 1906

TIP29 and TIP30 transis

tors 2 4 volts, 180 ohms

==

COMPUTER BITS 5y oo oo
47 Birch Street, BANKSTOWN N.S.W. 2200 Phone (02) 709-4144 Telex AA26770
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Stereo Balance Meter

One of the more irritating aspects of
owning a stereo system is the need to
keep both channels in balance. What
often sounds right when adjusting the

controls turns out wrong when
resuming - one’s normal listening
position.

This circuit offers a solution to this
problem provided that one’s equipment
is fitted with a stereo/mono mode
switch.

IC1, a 741 op amp, is used as a
differential amplifier. L and R signals
are taken from across the speaker
terminals. D1 and D2 rectify these

and the resulting dc voltages are applied
to the inputs of the IC.

The output voltage from the IC1,is
applied to the LED’s D3 and D6
via the current limiting resistors R7
and R8, and the diodes D4 and D5..

These latter components allow the
LED’s to extinguish at extremes of the
IC’s voltage swings.

To use the indicator, switch the
amplifier into the mono mode and
adjust the balance control until both
LED’s are equally illuminated. The
amplifier can now be switched back into
stereo mode and will be found to be in
perfect balance.

Contact Debounce

The circuit described below can be used
to provide contact debounce, or can be
used as a dual retriggerable monostable.

With SW1 in the off position, pin 5
is low, and holds pin 9 high — the
same as the input. When the switch
closes, pin 6 goes low causing the

monostable to start timing. Pin 5 goes
high allowing pin 9 to go low. As the
monostable is retriggerable, any contact
bounce only extends the timing period.

When the timing period is complete,
pin 5 remains high, due to pin 6 being
held low by the switch. Releasing the
switch allows pin 5 to go low which
triggers the second monostable. Pin 9
now goes high and remains high after
the timing period as pin 8 is being held
low. Any bounces during this period
merely retriggers the first monostable.
For this reason, to ensure correct
operation, the period of the second
monostable must be twice that of the
first.

The period of the bounce supp-
ression is the timing period of the first
monostabte, and is given by:

T (seconds) = 0.693 x R x C.
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[ ELECTRONIC
DISPOSALS

297 Little Lonsdale St., Melbourne, 300
e Phone 663-1785
AWA Solid State TV Tuners

$7.50 ea.
AWA Thorn Valve TV Tuners $5.00 ea.
EHT Stick Rectifiers

13KV, 18KV, 20KV 75¢c ea.
Plessey 8" 10W 8£) or 15(] $6.50 ea;
4" 8 $1.50 ea. Many other types in
stock.

12V DCH Q2 Solenoids $2.00 ea.
12V AC Min. Relays 5 Amp.  $1.50 ea.

Slide Pots. 20K to 3meg. Singles 35c¢ ea.
Dual 60c ea.

Resistors. Most values % to 1 Watt. 3c ea.
Carbon Pots. Most values 30c ea. Duals
60c ea.

resistors 100 mixed $1.50

Skeleton Preset Pots 100{2 to 3 meg. 8¢
ea. Green Caps .001 to .022uF S5c ea.

.033 to .22uF 15c ea. .47 to .68uF 20c
ea.

Polystyrene
Sc ea.

Disc Ceramics. Large Range. 5¢ ea.

Disc Ceramic capacitors 100 mixed
$2.00.

Polyester Capacitors. Large Range. Up to
1.5uF 250V 10c to 25c¢ ea.

New Desk Telephones — Grey. $15.00 ea.
Polyester Capacitors 6.8uF and 3.3uF
60c ea. 2.2uF 40c ea. Tantalum Capac-
itors. Good range 15¢c ea.

BC. 107 Transistors 10c ea.

0OA636 600V 2A Fast Recovery Silicon
Diodes — TV Type 25c¢c ea.
Dual 100 §2 3w Wire
$1.25 ea.

S.C.R. BT100A 300V 2AMP 60c ea.
Triacs. 2AMP 400V 60c ea.
2N3055, 90c ea. AD149, $1.00 ea.
AY8110, 80c ea. 0C912, $1.00 ea.
AY8139 and 9139, 45¢ ea. IN914 diodes
10c ea. 5 amp AC panel meters $3.50 ea.
2500 uF 35V P/T electrolytics, 60c ea.
2200 uF 25V P/T electrolytics, 40c ea.
Aluminium and plastic instrument boxes
and ARLEC muitimeters NOW 1IN
STOCK.
Spkrs MAGNAVOX 5'x3"” 8ohm $1.50
ea.
Belt drive T/T kits 240V AC motor
with speed change. 12" cast alloy
platter, rubber mat, bearing, spindle and
belt, $25.00 ea.
CTS 10" woofers Mod10W14P 8 ohm
50W continuous power, 30-2000Hz. Air
suspension foam cone surround, 150z
ALNICO V magnet. $19.50 ea.
Silicon bridge rectifiers: 400V,
85c ea.
Balance meters 35Mm x 15Mm, $2.00 ea.
A&R 240V ac primary, 115V secondary
at 95Vamps, $7.50 ea.
Phone enquiries and personal shopping
only.
Also in stock — large range of electro-
lytic capacitors — wire wound resistors
— switches — panel meters transistors
— diodes — plugs — sockets - edge
connectors — vero board — transformers
chokes. We could go on and on, so
call in and browse around and check our
low, low prices.

Capacitors. Many Types

Wound Pots.

1.5A,
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SOME OF
AUSTRALIA'S
LOWEST
COMPONENT
PRICES

012

NOTE: REGULAR PRICES
NOT TEMPORARY
SPECIALS — KEEP US IN
MIND FOR THAT

NEXT ORDER

POLYESTER
FILM CAPS

E12 10% 100V
All values ,001 to .01
0l 7c.

ELECTROCAPS
UPRIGHT)
per 100 prices In brackets)

Cap.
0.47 uF
thru to

1000 u 22¢(s18 Sc
1000 uF/16V axlat — 20c ea. $8 per 50_
2200 uF/50V axial — 95¢ ea. $8 per 10
Full axial price list — SAE

TO3 MOUNTING KITS: 10 for $1 or $4
box of 50. Generous kit includes mica,
screws, nuts, washers, tag, nylon brushes.
LEDS: $12 per 100, $110 per 1000, or
17c each, 10 for $1.50 cllps 3c each all
quantities. LEDS superb — Smm red —
well diffused. Wide viewing angle — sample
40c stamp.

Potentlometers: S0c ea. rotary carbon sing.
gang ) log or lin: 1K, SK, 10K, 25K, 50K,
100K, 25K, SOOK, 1M, 2M (metal shafts)
Trim Pots: 17c ea. — 10mm 1W horlz. or
vert: 100 Ohm to 2M

ZENER DIODES: 15¢ each 400mW 5%
E24 values 3V to 33V

2c RESISTORS — our 2 year old
price still current. Opposition
hoped we would go broke but our
price remains at 2c ea.

1 Ohm to 10 M W 5% E12 carb.
film $1.80 per 100 same value (or
12W 3c, $2.50 per 100 same value)

Keep electronics a hobby and not a luxury,
compare our prices and buy from us.
Same day turnaround service (unless
swamped). All goods top quality and new.
No minimum order. One P/P charge of
40c¢ regardless of quantity. Advert current
3 months for late readers.

TRIACS:

5 2A 400V ESP240 65
0 6A 400V SC1410 — $1.30
0 10A 400V SC146D $1.50
5 25A 400V SC2600 — $2.50
5 DIAC S12 35
0 Chart to identify leads

0 Plus trigger info. 15

DIODES:
1N4001

1IN40G2 —
1N4004
1N4007
1N4148

7¢(1A 50V
8¢c(1A 100V
9¢({1A 400V
= 12¢(1A 1000V
6¢ $4.50/10i

3
6
4
7
0
g $38/1000

$1.
500V C122€ $1.
400V C37D $2.

7 DIGIT FREQUENCY METER KIT

‘Electronics Australia’ March 1977 design High Stability Crystal (30
P.P.M. -10°C to +60°C) in cold-welded HC18/U holder.

ALL high quality components {National, Fairchild, etc.) Fibreglass P.C.
Boards with component overlay 'Polaroid’ front panel, L.E.D. readouts,
‘BNC’ socket standard — ‘UHF’ socket optional. Pre-drilled aluminium
chassis with black ‘Marviplate' cover.

240 volt operation — provision for 12 Volt operation. Instructions in-
cluded.

Postage N.S.W. $2. Interstate $4. Registration $2, “Comet’’ — Sydney $2
insured. ‘'T.N.T." Air-road courier, insured $6 anywhere in Australia.
Separate components (post-free) Crystal $8, 95H90 prescaler $9.50.

P.O. BOX 33, CORAMBA NSW. 2466.

Please Note: The prices shown in December E Tl were a misprint.

J.R. COMPONENTS

P.0. Box 128, Eastwood, N.S.W. 2122 Ph: (02) 853976.

TRANSFORMER

COMPLETE KITS
20 MHz $82.00
200 MHz $89.50

ASSEMBLED UNITS
20 MHz $122.00
200 MHz $129.50

12 or 24 Volt Range: Primaries 220-240 volts Ref. Amps Wt.Gms. Secondary Taps S Miniature transformers with screens: Primaries 220-240 valts
Ref. Amps wit. Secondary S 112 05 623 0-12-15-20-24-30 500 Ref. MA Wt Gms Vaolts
No. 12v 24v Gms.  Windings 79 1 737 0-12-15-20-24-30 6.25 238 200 85 3.03 250
242 300MA  150MA 188 012V at150MAx2 250 3 2 1361 0-12-15-20-24-30 850 212 1A1A 595 0.6 0.6 5.50
111 05 0.25 283 012V at 0.25A x 2 325 21 4 2600 0-12-15.20-24-30 10.50 13 100 13 9.09 250
213 1.0 05 425 0-12vV at0.5Ax 2 4.00 88 10 5670 0-12-15-20-24-30 2175 236 330,330 198 09,09 2.50
n 2 1 793 012Vati1Ax2 6.00 50 Volt Range: Primaries 220-240 volts 207 500,500 566 0-8-9,0-8-9 525
18 4 2 1020 0-12Vat2A x 2 750  voltage obtainable: 6, 7, 8, 10, 14, 1§, 17, 19, 21, 25, 31, 33, 40, 205 500,600 1077 0-15-20, 0-15-20 6.00
70 6 3 1538 0-12vat3Ax?2 950 50, or 25-0-25 214 300,300 623 0-20, 0-20 4.00
108 8 4 2268 0-12V atd4Ax 2 1250 Ref. Amps Wwt. Secondary Taps s 221 700(DC) 737 20-12-0012-20 6.50
16 12 6 2722 012V at6Ax 2 14.00 102 05 137 0-19-25-33-40-50 V 700 206 1A1A 1304 0-15-27, 0-15-27 9.00
115 20 10 5300 012V at10Ax 2 2075 103 4 1304  0-19-25.33-40-50 v 8.00 203 500,500 822 0-15-27,0-15-27 8.50
104 2 2495 0-19-25-33-40-50 V 1050 204 1A1A 1417 0-15-27, 0-15-27 12.00
15/30 Volt Range: Primary 220-240 volts: Secondary 105 3 3176 0-19.25-33-40-50 V 12.50
Windings 0-12-15v at 5 amps, 0-5-9-15v at 5 amps. Voltages 106 4 4100 0-19-25-33-40-50 v 15.00
107 6 5444 0-19-25-33-40-50 V 22.00
obtainable: 3,4, 5,6, 8,9, 10,12, 15, 18, 20, 24, 30, or 12-0-12 Rsh ;
or 15-0-15, 60 Volt Range: Primaries 220-240 voits All transtormers continuously rated
Voltages obtainable: 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48,60 vacuum varnish impregnated, and
Ref. Amps Wt Secondary Taps s or 24-0-24 or 30-0-30. guaranteed.
No. 15v 0v gms. Ref. Amps Wt Secondary Taps s Prices do not include postage or packing.
51 10 5 3120 0-12-15, 0-5-9-15 15.00 124 05 737 0-24-30-40-48-60 V 6.50 Assess postage to your address using
2 1 1361 0-24-30-40-48-60 V 8.00 your welghts given and add 10% of post-
30 Voit Range: Primaries 220-240 yolts 121 2 2495 0.24-30-4048-60 V 1050 e hdodl g L Wl A T
Voltages obtalnable 3, 4,5, 6,8, 9, 10, 12, 15, 18, 20, 24, 30, or 125 3 4083 0-24-30-40-48-60 V 15.50 ax number a % to order cost.
12-0-12 or 15-0-15. 40 5 5670 0-24-30-40-48-60 V 21.00

DOUGLAS TRANSFORMERS, DEPT. MO, BOX 23, COORANBONG, N.S.W, 2265.
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The competition don't like
the sound of this at dll.

For quite some time, other manufacturers have
been trying to produce tape with the qualities of
the Maxell UD-XL. At the same time, Maxell have
been quietly perfecting an even better series.

The UD-XL | and UD-XL Il tapes are designed
to attain maximum performance at the ferric and
chrome position on your tape deck. Whichever
tape position you choose, Maxell can give you a
better performance.

UD-XLITAPE, FORFERRIC(norm.)POSITION(120us)

UD-XL | offers an excellent sensitivity of 1dB
higher than even UD-XL. MOL performance is also
1dB higher over the entire audio frequency
spectrum. The result is a new standard in ferric
tape, with wider dynamic range and less distortion
than ever before.

How does the UD-XL | compare then, with
ordinary low-noise tapes?

Sensitivity is higher by 2.5dB, and MOL
performance by as much as 6dB.

Yet, for all this UD-XL | requires no special bias
or equalization. Simply set your tape selector as
you normally would at the ferric position — but
there the comparison ends.

UD-XLIITAPE, FORTHE CHROME POSITION (70us)

UD-XL Il tape is such a dramatic improvement
on most other tape that can be used in this
position, that comparison is really unfair.

For example, if you're familiar with conven-
tional chromium-dioxide tape, you'll know of the
associated problems of head wear, poor output
uniformity and relatively high price — plus low
maximum output level and rather high distortion.

UD-XL Il tape offers you excellent MOL,
sensitivity, and an output improvement of more
than 2 dB over the entire frequency range.

Maxell's unique ‘Epitaxial’ process gives you
absolute sensitivity and stability, and no drop-out
problems. What's more, the shells are moulded in
diamond cut dies, and made to tolerances 5 times
greater than the Philips standard. And, like all
Maxell tapes, UD-XL Il has the unique 5-second
cleaning leader.

In short, if you're recording in the chrome
position, you can now achieve all the advantages —
with none of the drawbacks.

A prospect we think you'll find very exciting —
even if the competition don't.

XL

For details on all Maxell Recording Tape write to Maxell Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033

- 8 — =@
simply excellent



Whotr the reol

aovoniage of owning
malching Jtereo components ?

JVC Hi-Fi Components beautifully matched for your entertainment!

7

| rpure Hifi
enferfainmentt!

For details on all JVC Hi-Fi Equipment, write to: JVC ROV sory Service, P.O. Box 49, Kensington, N.S.W. 2033 the right choice

Balonced performance i



