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Sony Racks Up 
‘Studio’Sound

If you’ve yearned to escape from those wooden “living- 
room’’ stereos, and go all the way with the professionals, 
meet Sony’s all-new, rack mounted “studio” look.

From our fantastic new F series of systems, the superbly 
matched F-11. Truly professional in both looks and sound. 
More than just a matched system this rig is totally integrated. 
And that means more than just “look-a-likes”. Components 
are factory planned to work perfectly together.

The PS-11 turntable. A direct drive auto-return, auto-cut 
model with reject. The PS-11 boasts Sony’s proven 
magnedisc servo control system and Sony’s new linear 
torque BSL (brushless and slotless) motor to reduce wow 
and flutter to less than 0.03%WRMS.

The TA-11 amplifier delivers 25 + 25 crisp, clean watts 
RMS, (20 to 20,000 Hz with THD of 0.02%) with loudness 
and muting switches and with line/mic mixing you can be part 
of your music.

And the new ST-11 AM/FM Stereo tuner features: FM 
front end (RF stage) with FET, PLL and IC in the multiplex 

stage and 4 element uni-phase filters in the IF stage. That 
adds up to high sensitivity (1.8 uV) and low distortion.

The new SS-L1 speaker system, designed to give you 
everything the F-11 components can produce. And if you’ve 
read this far you’ll know that’s plenty. With a 20 cm Carbocon 
woofer and a 6.5 cm tweeter combined with Sony’s newly 
designed passive radiator. For clear and mellow, bass 
enhanced sound.

The F-11 components are designed to look their best 
mounted in the new “studio” look rack. To complete that 
professional look why not add a Sony front loading cassette 
deck.

Yes,Sony racks up a system for true Hi-Fi buffs.The F-11.SONY
Research makes the difference.

GAC.S.9650
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Now.Two 3-way 
40 watt speakers with 

nine tonal choices 
Save about $50 per hour 
while you assemble them

PHILIPS ELECTRONIC COMPONENTS AND MATERIALS
Brisbane 277 3332

ADDRESS

STATE P/CODE_

Plus 9 combination tonal choices to adjust to the 
acoustics of your own listening-room.

Even if you didn’t know them by number, you probably 
heard about the Philips AD12K12 MK11 Speaker Kits.

Because they are now a no.1 best-seller.

You can assemble the AD8K30’s in about two hours.
You will get a professional result and save about $100 
per pair over a comparable system.
Phone or send coupon now for full details of this and all 
our kits.

| ELCOMA
Philips Electronic Components and Materials
P.O. Box 50, Lane Cove, NSW 2066
Please send me full details and brochures on your 
loud speaker kits and a list of retailers who stock them

NAME________________ •

And here is the compact AD8K30, 8” 3-way compact 
system, with fine electronic and acoustic components 
(1” domed tweeters, 5” mid-range, super 8” bass 
drivers). Bri jant clean sound, with a frequency response 
closely following the ideal Bruel & Kjaer curve for hi-fi 
equipment measured in an actual listening room, using 
the “Third Octave Pink Noise Method”.

Sydney 427 0888 • Melbourne 699 0300
• Adelaide 45 0211 • Perth 65 4199

Electronic 
Components 
and Materials

PHILIPS

PHILIPS
BA.EL.3
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Reflections on our new mini computer
As you may have noticed already, one of our construction projects this month is 

a small computer based on the Signetics 2650 microprocessor. One of the reasons 
for developing this project was the release of the latest MOS static RAM memory 
devices, which offer 4096 bits of memory in a single 18-pin IC package.

Largely as the result of using these new memory chips, we have been able to 
produce a design which allows you to build up a computer with 1024 words ("1K") 
of ROM memory and up to 4096 words ("4K") of RAM memory, on a single 
printed circuit board measuring only 208 by 81mm. Complete in a case and with a 
power supply, a kit should cost you less than $120 for a basic version with 1K of 
RAM, and less than $200 for a 4K RAM version.

It is hard to grasp the full potential of this project when you see its deceptively 
small PC board. Even when fully populated it still comprises only 13 integrated cir
cuits with a few minor parts, and draws less than 5 watts of power. Yet within those 
13 integrated circuits are contained something like 75,000 transistors, providing 
computing power superior to that of many first and second generation "main
frame" computers.

When staff designer David Edwards showed me the finished and working 
prototype PC board, it suddenly struck me how far we have come in the last few 
years. I can still vividly remember cutting my teeth, as an amateur programmer, on 
our parent company's first minicomputer about 11 years ago. Complete with 
teleprinter terminal it had cost around $30,000, I think, and seemed very good 
value for money. It was about the size of a typical refrigerator, and had a power 
dissipation of about 800 watts.

At the time, it seemed unlikely that EA staff members would ever have un
restricted access to a computer of similar capability, let alone be in a position to 
describe one in the magazine. Yet now in 1978 a couple of us have home com
puter systems of comparable power, and this month we are describing one in the 
magazine. Not only tnat, but the computer and a video terminal can be built for 
less than the cost of a typical hi-fi system!

It certainly makes you wonder what further developments are likely to occur in 
the next 10 or 11 years, doesn't it?

Actually I hope to gain some insight along these lines very shortly, during a brief 
trip to the west coast of the USA. As part of the trip I am planning to visit most of 
the major semiconductor and microprocessor manufacturers, with the idea of get
ting some first-hand knowledge of future trends and developments.

By the time you read this, all going well, the trip should be almost over. I will 
probably be within a day or two of returning home, brain hopefully bulging with 
insights! But whether this occurs or not, I will try to pass on my reactions to you 
over the next few months.

— Jamieson Rowe
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News Highlights

Viewdata — British Post Office says GO!
The world's first public Viewdata ser- 

vice, which enables people to call in
formation over the telephone and have 
it displayed on their television sets, will 
be started by the British Post Office 
during the first quarter of 1979. It will 
follow a public trial of this 
revolutionary telephone-TV linked 
communication system which starts in 
London, Birmingham and Norwich in 
June 1978.

One of Viewdata's chief attractions is 
that it will make available virtually 
limitless information on a huge range 
of subjects — from stock market prices 
to sports results and from household 
hints to travel timetables. The informa
tion can be called up at the touch of a 
button and displayed in words or sim
ple diagrams on the TV screen.

Eight firms in Britain's television in
dustry are preparing to make available 
11 different TV models — for business 
as well as home use — equipped to 
receive Viewdata. Each model will be 
equipped with a small pushbutton unit 
— covering the numbers 0 to 9 — 
enabling users to select the desired 
"page" of information.

In addition, a special typewriter 
keyboard will be available as an alter
native for people to send messages to 
each other and have them displayed in 
words on the screen. This will be of par
ticular benefit for the deaf.

A massive £23m has been earmarked 
by the Post Office to establish the View
data service. Up to £5m would be spent 
immediately to set up 10 Viewdata cen
tres, located in London and at least two 
other cities. The rest, £18m, has been 
made available to extend and develop 
this revolutionary service during 1979.

Plans now being drawn up are for 
Viewdata centres in London, Bir
mingham, Cardiff, Edinburgh, Leeds, 
Manchester and Norwich.

Among the 150 information 
providers already involved in Viewdata, 
the nation's newspaper industry is well 
represented, with Westminster Press, 
Eastern Counties Newspapers and 
Reuters taking part. In addition, the 
Financial Times and Extel have formed a

new organisation — Fintel — which will 
exploit the opportunities Viewdata 
offers. Other publishing organisations 
include the British Printing Corpora
tion, the International Publishing Cor
poration, Exchange and Mart, W. H. 
Smith, Guinness Superlatives and 
HMSO.

RCA to supply TV cameras for Shuttle
RCA has been awarded a NASA con

tract valued at $10.5 million to supply 
the high-quality television camera 
system that will transmit "live" colour 
and black-and-white TV pictures dur
ing manned orbital Space Shuttle 
flights.

The closed-circuit TV camera system 
will be installed on the Space Snuttle 
for earth orbital missions starting in 
1979 and will be used on the subse
quent flights scheduled for the 1980s.

The TV system will be especially 
useful in aiding crew members to

Consumer guidance will be available 
from the Consumers' Association and 
the Department of Prices and Con
sumer Protection. There will also be rail 
and air travel information, tourist infor
mation, careers guidance, job vacan
cies, educational opportunities, and 
welfare information.

retrieve satellites from space and to 
remove others from the cargo bay of 
the Shuttle Orbiter. In addition, the 
cameras will provide visual assistance to 
the crew in repairing or replacing parts 
on a satellite attached to the servicing 
platform mounted in the Orbiter 
payload bay.

Each Space Shuttle Orbiter can carry 
up to six TV cameras as part of the 
closed-circuit TV system. The system 
will consist of several television 
cameras, a video control unit, pan and 
tilt mechanisms, and various monitors.

4 ELECTRONICS Australia, May, 1978



Simple microwave leakage detector
A production prototype of a simple 

unit for detecting leakage of 
microwave radiation has been produc
ed by the CSIRO National Measure
ment Laboratory.

The Laboratory is seeking a commer
cial manufacturer of the unit pictured. 
Many requests have been received by 
the Laboratory from people wanting to 
purchase detectors, but so far no 
manufacturer has agreed to produce 
them.

The detector contains a light emitting 
diode that glows red whenever it en
counters microwave radiation ex-

Hong Kong order for Philips colour sets
The Consumer Products Division of 

Philips Industries in Australia has 
received an order from Hong Kong for 
5,000 48cm colour television sets, a 
most unusual export order to that part 
of the world to say the least! The 48cm 
sets are fully designed and manufac
tured in Australia.

The export order was closed during a 
recent overseas visit by Mr Ken Lucas, 
General Manager of Philips Consumer 
Products Division.

The story began when research

Anti-skid braking system for cars
Electronic circuits and devices are ex

pected to become increasingly impor
tant in motor vehicles in the future, 
performing a wide variety of diagnostic 
and control functions. One critical area 
that is currently receiving a great deal 
of attention from engineers is the 
development of a cost-effective anti
skid braking system.

The latest anti-skid device to receive 
publicity is a Doppler-based system 
now being developed by two Japanese 
companies, Hitachi Ltd and Nissan 
Motor Company Ltd. Essentially, the 
system consists of a Doppler vehicle 
speed sensor, a wheel speed sensor, a 
control circuit and a brake actuator. 

ceeding the recommended safety level.
The leakage detector is particularly 

useful to owners of microwave ovens, 
to operators of microwave diathermy 
equipment and in factories using 
microwave heaters operating at 
2450MHz.

Users of microwave ovens are able to 
check that the oven seals have not 
deteriorated and diathermy operators 
can check for stray radiation during 
treatment. As the eyes are particularly 
susceptible to radiation injury, acciden
tal exposure of the eyes during irradia
tion of other parts of the patient's body 
should be guarded against.

showed that there would be a demand 
in Australia for 48cm colour television 
sets. With no existing source of 
technology for this new size available 
through any overseas Philips company, 
Australian engineers at Philips Clayton 
developed their own technology. The 
result was the Model KE207.

There has been a similar demand for 
this size set in Hong Kong, leading to 
the order for 5,000 receivers with 
repeat orders a strong possibility accor
ding to Philips.

The system prevents the rear wheels 
from locking by comparing vehicle 
speed (measured by the Doppler 
module) during braking with the wheel 
speed, obtaining a slip ratio of the 
wheels and controlling this ratio accor
ding to a pre-set value.

If, during a panic stop, the slip ratio 
exceeds this pre-set value (20 per cent 
is the optimum), an actuator operates 
to relieve the hydraulic pressure in the 
brake lines. Use of the Doppler speed 
sensor module means that the system 
does not depend on anticipatory 
calculations, so that a simple system can 
be used which permits efficient brake 
control for all kinds of cars.

Ad wrangle for 
Philips VCR

Australian commercial television 
stations recently rejected a commercial 
for a home video cassette recorder. The 
commercial, submitted by Philips In
dustries Holdings Ltd, is part of a $500,- 
000 project to promote the Philips 
N1700 VCR, which is already on tne 
market in Australia.

TV station executives fear that the 
unit, which records both sound and 
colour pictures off a standard colour 
set, will reduce their audiences. The 
immediate dispute concerns copyright, 
however.

The commercial submitted by Philips 
to the stations simply referred buyers to 
copyright details on the brochure when 
buying the N1700 VCR. Problem was 
that Philips' interpretation of copyright 
differed from that of the networks. 
Philips took the line that people could 
record all shows if only for private use, 
while the networks took the view that 
only live shows could legally be record
ed without permission.

All prerecorded shows and movies, 
according to this latter view, could only 
legally be recorded with the permission 
of the television station or the movie 
company.

However, in a move calculated to get 
its promotional campaign under way as 
quickly as possible Philips decided not 
to argue, instead returning the com
mercial to its advertising agency for 
rewording. The modified commercial 
was accepted by the networks at the 
end of March.

New video 
projection system

lust released onto the Australian 
market by National, this new video 
projection system features a 144cm 
screen, remote control, and input 
facilities for a VCR or TV camera. Cost is 
around $6,000 mark. Enquiries to 
National.
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Professional Pattern Generators
The new Arlunya PG. 100X Series of Professional Pattern Generators produce superb quality video signals 

for testing VCR’s. VTR’s, Monitors, T.V. Receivers, Broadcast and CCTV systems operating to the Pal stan
dards.

All versions give eight monochrome and ten colour patterns with override controls providing superimposed 
variable size circle, spot, porthole, chroma level, burst level and interlace or non interlace selection.

Patterns include: Crosshatch, Dots, Checkerboard, Vertical Bars, Horizontal Bars, Multi Burst, Resolution 
Bars, Linear Grey Scale, Standard Colour Bars, White-Red-Green-Blue-Cyan-Plain Rasters, Chroma Decoder 
Pattern, Chroma Staircase, Chroma Resolution, “Colour Black”.

Outputs are Video, R.F. (switched and variable for most VHF, UHF TV channels) and trigger.
PG. 100XPB provides slaving from any colour SPG generating subcarrier and standard pulses thus enabling 

broadcast format signal generation in combination with a broadcast station SPG. A rear internal/external 
switch determines operating mode.
PG. 100XP provides slaving facilities from the Arlunya VPS.210 Video Processor with 
compatible.

Designed and manufactured in Australia by

the ARLUNYA division of THE DINDIMA GROUP PTY. LTD.
P.O. BOX 113, BALWYN, VIC. 3103 TELEPHONE: (03) 836 6533 TELEGRAMS: DINDIMA MELBOURNE
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NEWS HIGHLIGHTS

Finds faults in overhead power cables
To find a fault in an overhead power 

cable. . . . just walk down the line and 
this new British instrument will flash 
when you reach it.

Earth faults in high voltage overhead 
electric lines where unearthed and arc 
suppression (Petersen) coil earthed 
systems are used, can be detected faster 
than by conventional methods using 
hand-held "Pathfinder Mk 6".

With it a line inspector can stand un
der the power conductors and, by 
operating the instrument, can tell if an 
earth fault current is flowing overhead. 
He can walk down the line to the exact 
fault position, with the instrument in
dicating at each junction of the line the 
route of the fault current.

Under normal conditions the 
magnetic field produced by each phase 
current is almost zero under the con

ductors at ground level, whereas earth 
fault currents produce a much larger 
magnetic field. When the local field 
strength (pre-set by the instrument's 
sensitivity control) is exceeded, a light
emitting diode flashes on the instru
ment indicating a fault. This method of 
location is faster than conventional 
methods, which often require 
switching and associated loss of power 
to the consumer.

Pathfinder Mk 6 is powered by a stan
dard 9 volt battery which provides 
some 30 hours of use. The detector 
itself consists of a small coil in which a 
voltage is generated by an alternating 
magnetic field.

Readers wishing to know more about 
the "Pathfinder Mk 6" should contact 
Bowden Brothers Ltd, 107 Plaistow Rd, 
Bromley, Kent, England.

The Pathfinder Mk6 quickly locates 
faults in overhead power cables.

Low-cost device adds up the sunlight
Scientists at the CSIRO Division of 

Horticultural Research have developed 
a cheap unit to add up the amount of 
sunlight that falls on a crop, orchard or 
greenhouse during a specified period. 
The reading appears on a digital display 
which can be provided by modifying a 
pocket calculator.

The unit is based on the combination 
of an E-cell (a commercial 
microcoulometer) with a tube 
solarimeter. The solarimeter converts 
sunlight into electrical current and the

Electronic pulse rate meter
This miniature electronic recorder 

presents a rapid and accurate il
luminated display of the pulse rate 
when held to a patient's wrist. Called 
the Pulsaid, it is believed to be the first 
of its type in the world.

The device is held between the first 
and second finger, so that the pulse can

E-cell adds up the current like a 
miniature electricity meter.

The solarimeter, a common 
glasshouse instrument, consists of a 1-m 
tube containing a 2-cm wide black and 
white chequered wafer. The chequered 
regions assume different temperatures 
when exposed to solar radiation. A 
system of metal junctions translates 
tnese temperature differences into 
current which is stored by the E-cell 
and later registered on the digital dis
play.

be felt manually whilst being read 
automatically. With it, doctors and nur
sing staff are provided with a fast beat- 
to-beat reading, assisting in the detec
tion of pulse rate variations and abnor
malities.

The instrument takes the pulse 
pressure from the patient's wrist and 
transmits it through a flexible rubber 
membrane to a piezoelectric 
transducer. The transducer converts 
the mechanical pressure changes into 
electronic voltage pulses. After filtering 
and amplification, these trigger 
analogue and digital circuits that 
measure the interval between 
successive electrical pulses and convert 
them into rate. This snows on the digital 
display as beats per minute.

The device is manufactured by 
Techcare Ltd, 6 Mainland Avenue, 
Harpenden, Hertfordshire, England.

IC hearing aid
A lightweight hearing aid, claimed to 

set new standards in miniaturization 
and battery life, has been developed in 
Australia.

The aid uses an integrated circuit 
about the size of a matchhead, 
developed by AWA Microelectronics, 
under contract to the National Acoustic 
Laboratories.

The chip contains 38 transistors and 
27 resistors and performs all amplifica
tion functions of the hearing aid. It is 
mounted on a hybrid microcirquit 
smaller than a one cent piece, 
developed by STC Components Divi
sion, also under contract to NAL.

Because of its small overall size, it 
mounts unobtrusively behind the ear of 
a deaf patient, superseding the bulky 
high-power vest-pocket amplifiers 
which were once necessary for acutely 
deaf people. It is also anticipated that 
the hybrid construction will reduce 
maintenance problems.

The aid is now being supplied by the 
National Acoustics laboratory to pen
sioner patients with pronounced hear
ing problems, and will also be supplied 
to many deaf children.
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The name “L. M. Ericsson” is one well known in the telecom
munications industry. Not so well known is the story of the 
telecommunications pioneer who formed the company 
that carries his name.

L. M. Ericcsson
telecommunications pioneer

On April 1,1876 Lars Magnus Ericsson 
opened an electro-mechanical 
workshop in a rented kitchen at 15 
Drottninggatan in Stockholm.

His physical assets were meagre, con
sisting primarily of an instrument 
maker's pedal latne. His working capital 
was 1,000 kronor (about $50), his labour 
force a single twelve-year-old assistant.

In America Alexander Graham Bell 
had just received his first patents on the 
telephone. A great new era in com
munications was about to open.

In the beginning Ericsson was engag
ed mainly in the repair of telegraph in
struments and other electrical devices. 
But he soon began to produce im
proved equipment of his own design.

A notable example was a dial 
telegraph instrument for use in railway 
systems. He also designed a fire 
telegraph system forsmall communities 

Ericsson and his 
wife, Hilda, with 
an early telegraph 
instrument.

that became the prototype of systems 
used at home and abroad for many 
decades.

Ericsson's reputation for quality work 
soon enabled him to obtain orders 
from a wide variety of public and 
private authorities in sucn fields as 
telegraphy, fire protection, police ad
ministration and rail transportation.

Not long after opening his workshop 
Ericsson brought in a former workmate, 
Carl Johan Andersson, as his first and 
only partner. Andersson, who had also 
studied abroad with the assistance of 
Government grants, contributed 1,000 
kronor to the enterprise which now 
became known formally as L. M. 
Ericsson & Co. Andersson continued as 
Ericsson's closest associate for many 
years, even after the partnership was 
later dissolved and the founder regain
ed complete financial control.

Two significant events in Ericsson's 
life occurred in 1878. At the age of 32 
he married Hilda Simonsson who 
became not only the mistress of his 
home but also an active colleague in 
business.

For a number of years the winding of 
electromagnet reels with silk-insulated 
copper wire was entrusted to Mrs 
Ericsson, at first working alone and later 
with the help of one or more assistants. 
It is said that even when confined to 
bed Mrs Ericsson continued her work 
with the winding machine propped on 
her knees.

The second major event of 1878 was 
the delivery, during the month of 
November, of the first telephones of 
Ericsson's manufacture.

American made instruments had 
been introduced in Sweden the 
previous year and some of them had 
already been in Ericsson's shop for 
repair.

The experience thus gained, coupled 
with the studies Ericsson had under
taken after reading news accounts of 
Bell's invention, had enabled him to 
design and produce "serviceable" in
struments.

Other orders followed in close suces- 
sion and, although the telephone con
tinued to be regarded as a luxury, 
Ericsson intensified his efforts to im
prove the instruments and related 
equipment.

The "break-through" of telephony in 
Sweden occurred in 1880 when the 
American Bell Company, using 
American equipment constructed the 
first telephone networks. The situation 
was critical for Ericsson. He stood to 
lose virtually all of his home market 
unless he and Andersson could 
demonstrate convincingly that their 
equipment was equal, if not superior, 
to Bell's.

The showdown came the following 
year — 1881 — when the city of Gavle,
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Right: Line drawing of Stockholm's first 
telephone exchange, as it appeared in 
1881. The exchange was installed by the 
American Bell Company.

on the Baltic coast, called for bids to 
supply a local telephone system. The 
Bell Company in Stockholm offered to 
install and operate a system for 200 
kroner per subscriber per year, based 
on a minimum of 50 five-year sub
scriber contracts.

At this point a local entrepreneur 
entered the picture. Relying on 
Ericsson's engineering and price es
timates, he offered to install the system 
for 275 kronor per subscriber and 
thereafter to operate it for 56 kronor 
per subscriber per year.

At the end of January, instruments 
from Bell and Ericsson were set up in 
Gavle for comparative testing. The 
testers certified that both functioned 
very well but that they considered 
Ericsson's telephones "simpler, 
stronger and more attractive."

The Gavle Exchange Association, 
which had responsibility for the final 
decision, nevertheless decided to call 
in a new jury of two telegraph experts 
and one technician. On February 15 the 
new inspectors reported Ericsson's 
telephone "to be better made, provid
ed with a better ringing device and with 
a better designed and movable 
microphone . . Ten days later the bid 
on behalf of Ericsson equipment was 
accepted with only minor 
modifications.

The victory over Bell at Gavle and 
later the same year at Bergen, Norway 
were major milestones in the develop
ment of Ericsson's five-year-old enter
prise. He had demonstrated that 
Swedish craftsmanship and Swedish 
technique could compete on an equal 
footing with the largest company in the 
field. He had established a firm position 
in his home market and he had opened 
up the first in a long succession of 
markets outside Sweden. Both were 
momentous achievements.

At the beginning of 1880 Ericsson had 
10 workmen on his payroll. Four years 
later the number was close to 100. The 
dynamic growth of the enterprise 
which was to continue — with few set
backs — for nearly a century was under 
way.

In 1888 Ericsson provided the prin
cipal support for the formation of 
Sieverts Kabelverk, in the Stockholm 
suburb of Sundbyberg, to produce 
covered copper wire. Max Sievert had 
for a number of years represented a 
foreign manufacturer of this type of 
wire, which was becoming increasingly 
important in Ericsson's production 
program.

The Sieverts company, now the
largest producer of cable in Northern
Europe, is today a subsidiary of the
Ericsson Group.

One of Ericsson's important con-

Ericsson pioneered the development of 
the desk telephone. This famous design 
was introduced by his company during 
the early 1890s.

This magnificent example of an Ericsson 
50-line exchange of the 1890s is 
preserved in the Museum of Applied 
Science in Melbourne, Victoria.

tributions was to give telephone in
struments and their important com
ponents a light, attractive appearance 
without any impairment of technical 
performance. In this respect, Ericsson 
instruments differed substantially from 
the early equipment offered by other 
manufacturers.

Ericsson instruments produced dur
ing the last two decades of the 19th 
century, widely imitated by other com
panies, are today collectors' items 
throughout the world.

Ericsson's first transmitter, the so- 
called "spiral microphone" developed 
in 1880, was an original and ingenious 
design which greatly facilitated the 
spread of the telephone service in 
Scandinavia prior to the introduction of 
the carbon transmitter.

It was Ericsson who provided the 
practical design and engineering for 
the first hand sets which combined 
receiver and transmitter in a single unit. 

While the concept is not regarded as 
his invention, he is credited with 
recognizing its value and with es
tablishing the new-style instrument in 
world markets.

Similarly, Ericsson contributed sub
stantially to the design of early 
telephone exchanges, designing and 
producing the first "multiple desk" in 
Europe in 1884.

With Cedergren, he is also credited 
with developing several automatic con
necting switchboards that offered 
unusually low subscriber rates in 1883. 
Many of these switchboards continued 
to be used for more than half a century.

In the concluding years of his 
business life Ericsson participated ac
tively in the design and engineering of 
the then new central battery system.

One of Ericsson's major con
tributions to telephony was his con
tinuing insistence on product quality.

(Continued on page 118)
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Electronic
Backgammon

. . . you play the computer!
Stablemate to the recently released “Chess Challenger”, the 
“Gammonmaster II” backgammon computer is the latest leisure 
item to be based on a microprocessor. It is designed for ease of 
play, will defeat an average player more often than not, and com
pete evenly with experts.

by GREG SWAIN

It's not going to be easy to write this 
article; not in my present depressed 
state of mind. After all, it's not every 
day that one plays 3 games of Backgam
mon and loses the lot to, of all things, a 
...........computer!

Of course I could say that the com
puter cheated. Yes, that's it.... think
ing back to those ill-fated games, the 
computer did seem to throw a lot of 
high doubles for itself and deal me a 
host of low, odd numbers. And to add 
insult to injury, it lit up a smug little "I 

WIN" indicator to announce my down
fall at the conclusion of each game.

I took my revenge at the end of the 
third game by removing its power plug 
from the wall socket. What a smart 
alec!!

Actually we had a lot of fun playing 
the Gammonmaster II, a computer con
trolled backgammon game made by 
the US firm Tryom Incorporated of 
Cleveland, Ohio. Based on the 
Motorola 6800 microprocessor, the 
Gammonmaster incorporates 6k of 

memory and plays such a high standard 
of backgammon that it is a real 
challenge for its human opponent to 
win.

All the rules and strategies of 
backgammon are programmed into the 
computer and include running game, 
blocking game, hit and run game, back 
game, blot hitting contest, and bear-off 
game. Any or several of these strategies 
can be employed by the computer dur
ing the course of a single game, depen
ding on how its human opponent 
develops his own game.

The unit itself is compact and por
table. It comes housed in a moulded 
plastic case that incorporates all of the 
electronics (except for the power 
transformer), a control panel, and a 
standard backgammon board. A neat 
touch is the narrow channel running 
down the left hand edge of the case, to 
accommodate pieces taken off the 
board.

A simple numerical coding system is 
used to enable the computer to keep 
track of each piece on the board. The 
points are labelled right to left from 1 to 
12, while arrowhead symbols are used 
to indicate either an upper point or 
lower point, v indicates a lower point, 
while a indicates an upper point.

The control panel consists of a 
keyboard, a 7-segment LED readout, 2 
electronic dice controlled by a random 
number generator, and various in
dicator lights. The latter simply indicate 
such things as upper or lower point, the 
winner, and whose turn it is to move!

The Gammonmaster II comes packaged 
in a neat little carrying case. 
Transformer and playing chips are in
cluded in price.
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How do you decide who goes first? 
Well, the machine decides that for you 
on the first roll of the dice. The game is 
started by pressing the ST key and if the 
rightmost die is the highest number, 
the player is the first to move. But if the 
leftmost die is the higher, then the 
Gammonmaster II moves first.

Although not stated in any of the 
supplied literature, it is presumably im
possible to throw a double when the ST 
key is pressed to commence the game. 
We certainly were not able to do so!

To play the game, the player now has 
to key in the appropriate moves and 
place the pieces in their new positions. 
The computer then responds with its 
own moves. Keyboard entry is quite 
logical and straightforward, as the 
following example will illustrate.

Let's say that the player has thrown a 
3 and a 5 on the electronic dice and 
wishes to move one piece from upper 
12 to lower 8, and a second piece from 
lower 6 to lower 3. All he has to do to 
enter his moves is key in the following 
sequence: a12v8v6$3 EN. The 
dice will roll again and, after a slight 
delay, the computer will display its own 
move on the readout.

The player then moves the com
puter's piece to the position indicated. 
Further moves are indicated at each 
press of the EN key, until the computer 
has finished its turn. Pressing the EN 
key again then causes the dice to roll 
and lights the "your move" indicator 
LED.

Playing a piece from the bar, or bear
ing off, is just as easy. For example, to
enter from the bar, the player simply
presses the "BA" key followed by the
row designation and the point number.
Bearing off is carried out by first

designating the piece and then pressing 
the "BO" key.

The game thus depends on correct 
use of the keyboard and proper 
positioning of the pieces. But what if 
you inadvertently place a piece in the 
wrong position; or key in an illegal 
move?

For either event, the Gammonmaster 
II has a trick up its sleeve. First, the posi
tion of every piece on the playing 
board can be verified whenever the 
"your move" indicator LED is lit. By 
pressing the "VR" key, the first point 
number checked will be displayed in 
the "from" window, with the number 
of pieces on the point shown in the 
"to" window. Subsequent points are 
then verified by repeatedly pressing of 
the "VR" key.

Only points which are occupied by at 
least one piece are verified.

Illegal moves are met with double 
zeros ("00") on the display. This situa
tion is corrected by clearing the display 
(CL key) and re-entering each move, 
making sure that the error is corrected. 
The CL key can also be used to clear 
any unwanted moves.

The position verifier is a good 
feature, as it is easy to inadvertently 
misplace a piece. When playing a 
human opponent, there is no way that 
any dispute can be satisfactorily resolv
ed. With the Gammonmaster, the com
puter keeps track of each piece as the 
game progresses, so there can never be 
any doubts.

And because it knows where each
piece should be, there is no way that
you can cheat. Nor will it let you in
advertently cheat yourself!

Operation of the keyboard is thus
virtually foolproof. There is only one

way to destroy a game in progress, and 
that is to press the "ST" key twice. If 
there is an incorrect move or a keying 
error, the machine simply refuses to 
take its turn until the situation has been 
corrected.

So we were very impressed with the 
Gammonmaster II and the way it 
operates. Not so impressive was the 
small 240VAC to 9VAC step-down 
transformer supplied with the unit. 
Both the line-in and line-out cords 
enter straight through the plastic case 
housing the transformer, ultimately 
risking cord breakage due to flexing.

Is it possible to beat the Gammon
master II?

In a word, yes! Backgammon is a 
game of luck as well as skill, so the 
machine can be beaten.

In fact, since writing those introduc
tory paragraphs, the writer has been 
able to regain some of his lost self- 
esteem by winning several games. It's 
very sporting about losing too — no 
temper tantrums or sulking here. It just 
sits there, waiting to take its revenge in 
the next game.

The only sad note is perhaps the 
price which, at $299.00 recommended 
retail, is definitely for the "well- 
heeled". Still, the price is probably not 
unreasonable — after all, the Gammon
master II is a complete dedicated com
puter programmed with all the rules of 
backgammon!

You can buy the Gammonmaster II 
from Futuretronics Pty Ltd, 756 Burke 
Rd Camberwell, Victoria 3124. A 
microprocessor-based draughts game, 
called the "Checker Challenger'', 
should also be available from 
Futuretronics by the time this article 
appears in print.
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Machines that can talk already exist, as when a tape recording 
of a telephone message is replayed. But what about machines 
that can talk by means of an electronic “throat” — imitating the 
subtle pitch changes of human emotion, and which are so 
realistic that you think you can identify the accent? ... by 
Duncan Campbell.

Machines with 
a human voice

Since the 18th century scientific 
researchers have been trying to build a 
machine which could imitate the 
characteristics of human speech. Only 
in the past 10 years or so has it been 
possible to use sophisticated elec
tronics to create machine speech which 
people will not at once recognise as ar
tificial.

Two recent developments sponsored 
by the British Government have ad
vanced work in the fields of basic 
speech research and its practical use. 
The two new pieces of artificial speech 
equipment, although different in many 
important principles, both have the aim 
of producing electronically synthesised 
human speech.

One is the "Formant Synthesiser", 
produced by The Plessey Company Ltd, 
near Portsmouth in southern England, 
which is designed to imitate elec
tronically the characteristics of the 

The Marconi Marvox voice encoder identifies whether a sound is voiced or un
voiced and analyses the sound power in each of a number of different frequency 
bands — thereby identifying the formants.
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throat, mouth, lips and so on under the 
control of a small computer. The other 
is a "vocoder", or voice encoder, 
developed by the Marconi Company 
Ltd, Chelmsford, England, which is 
used in communications.

The vocoder is the simpler device 
because the electronic throat at the far 
end of the communications link is con
trolled by signals which are produced 
by analysing a real human speaker as he 
or she talks. The analyser part of the 
vocoder, to which a telephone 
microphone is connected, sends 
special data describing the type of 
speech it is analysing.

The advantage of this system over an 
ordinary telephone is that the amount 
of data needed to describe the way 
someone is speaking is far less than the 
amount needed to describe the actual 
sound waves being emitted. So, when it 
is important to do this, speech can be 

transmitted in the form of digital data 
without the need for a communications 
link of wider bandwidth.

An important application of this is 
seen in the provision of "scrambled" 
telephone links for heads of state, or 
overseas embassies. The only way to 
ensure the amount of secrecy needed 
on such "hot lines" is to turn the 
speech into digital data and then apply 
secret codes.

All these machines rely on years of 
research into the way in which we 
speak. The important determinants of 
speech are the larynx, or vocal chords 
which produce the basic pitch of 
speech; the resonances or musical 
characteristics of the mouth, nose and 
throat, which help make the different 
vowel and consonant sounds; and the 
"unvoiced" sounds which are produc
ed by the rush of air through the throat 
and mouth, such as "shhh" and "sss".

The vocal chords, which are located 
in the air passage to the lung, are pulled 
across the windpipe when we wish to 
speak. Pulses of air passing through 
cause them to vibrate at a fundamental 

•frequency. When the chords are 
tightened the fundamental frequency 
rises, changing the pitch of the voice.

A man's fundamental frequency is 
normally in the range of 70 to 150 cycles 
per second — a woman's is twice as 
nigh.

On their own, the vocal chords just 
produce a buzzing sound. What gives 
the richness to human voices is the way 
that this tone is modulated and con
trolled by the cavities in the mouth, 
throat and nose, just as an organ pipe 
determines the sound that a reed 
within it makes.

There are many frequencies, called 
harmonics, which are multiples of the 
fundamental vocal chord frequency, 
such as double, three times, ana so on. 
The power with which each of these



harmonics is emitted is determined by 
the shape of the cavities.

Some sounds, such as "O", have a lot 
of power in the lower frequencies 
because the mouth is open. Others 
have most of the power in the higher 
frequencies. The general distribution of 
power into different frequencies is 
known as the spectrum of the speech.

As we speak, not only is the pitch of 
the speech controlled by the vocal 
chords continually changing but the 
spectrum of emitted sounds is adjusted 
by movements of the tongue, lips, jaw 
and throat. The spectrum is distinguish
ed by a number of special frequencies 
called "formants" which are the fre
quencies at or about which most power 
is emitted. The formants are associated 
with different parts of the vocal tract.

The other sounds, called unvoiced, 
are produced by air passing through 
the mouth or throat at high speed 
without necessarily using tne vocal 
chords at the same time. As the air 
becomes turbulent it emits a con
tinuous spectrum of frequencies whose 
power distribution is again determined 
by the formants. These become 
characteristic sounds like "sss".

It is possible to speak entirely without 
using the vocal chords — when 
whispering.

In the Marconi Marvox vocoder the 
equipment identifies whether a sound 
is voiced or unvoiced and analyses the 
sound power in each of a number of 
frequency bands — which identifies the 
formant. A vital and complicated piece 
of electronics has to identify the fun
damental frequency of the vocal chords 
at any moment from the numerous 
frequencies which are present.

Many times a second this information 
is sent as data to the synthesiser at the 
far end. A series of filters plus elec
tronics, which represent the vocal 
chords and so on, produce the syn
thetic speech.

The main use of the vocoder is for 
scrambled telephones. When in use, 
the voice of the speaker is still iden
tifiable from voice characteristics, 
despite the fact that the sound is really 
coming from an electronic throat 
operated as similarly as possible.

By altering some of the normal ad
justments, however, tricks Can be 
played. If the pitch of the voice is made 
artificially to slide up and down the 
speaker inevitably sounds Welsh. A 
Welsh accent has a rapidly varying pitch 
and sometimes sounds "sing-song".

If the pitch of the reproduced speech 
is made constant any speech sounds 
emotionless, like a religious chant, no 
matter how interesting the original 
speech.

To continue the work on fundamen
tal speech research a new Formant 
Synthesiser has been built for the 
British Government's Joint Speech 
Research Unit near London. It can talk 
entirely artificially, fed with informa
tion on formants and the pitch of the 
larynx or vocal chords, and some other

parameters including the nasal fre
quency.

The fundamental problem now in 
getting totally machine speech from, 
say, a text fed in by typewriter, is first to 
teach the computer to use its new elec
tronic throat to make the right sounds. 
The second and more difficult problem 
is to ensure that the right emphasis and 
speed are placed on different words.

One obvious use of electronic speech synthesis units is in voice scrambler circuits 
for security applications. This British device, known as the "Privateer" is able to 
scramble ano unscramble telephone conversations.

Paralleling the development of machine speech systems are machines that can 
recognise spoken words. Above is Threshold Technology's Voice Data Entry 
System (VDES), a voice recognition system that enables data to be entered verbally 
into a computer.

The solution to these problems is a 
set of speech rules, and the Formant 
Synthesiser is helping in experiments to 
create as useful and powerful a set of 
speech rules as possible.

As work in this exciting area of 
research progresses we may yet have a 
singing computer announcing its first 
recording. ®
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It was a title that fitted him well as he 
stood on the stage of the Royal Festival 
Hall in London, hosting the now 
historic gatherings where a live perfor
mance was compared directly with the 
same sound reproduced through 
Wharfedale loudspeakers.

Or as he gathered together the 
material for his eighth book: "Audio 
Biographies". Published in 1961, it sum
marises the careers of more than sixty 
of his near contemporaries in the 
audio/hifi field, including some whose 
names are well known to Australian 
enthusiasts: D. W. Aldous, W. A. 
Chislett, N. H. Crowhurst, H. A. Hartley, 
P. W. Klipsch, G. W. Tillett and C. E. 
Watts, to mention just a few.

Or yet again, as I met him in 1968: 
Reminiscing over lunch in Bradford 
and then insisting that I come and hear 
the prototypes of what turned out to be 
the new breed of Wharfedales for the 
seventies.

I had .hoped to visit him again while 
in Britain last year, but it wasn't to be. 
All I can do now is to express, on behalf 
of this journal, my condolences to his 
wife Doris, who features in his "Audio 
Biographies" and to his two daughters 
Ninetta and Valerie.

In his own biography, Gilbert Arthur 
Briggs notes that he was born on the 
29tn of December 1890 in Clayton, 
Bradford, Yorkshire.

Contrary to the sometime impression 
that he was born into a well-to-do tex
tile family, able freely to indulge his 
outside interests, he gives his place of 

From the personal 
files of our late 
Editor, John 
Moyle, this picture 
shows Gilbert A. 
Briggs (often simp
ly G.A.B.) at tne 
peak of his career.

education as Crossley and Porter's 
Orphan Home and School, Halifax. This 
was followed by a period at night 
school and, much later, additional tui
tion by a teacher from the Bradford 
Technical College.

It sounds much more like the 
biography of a battler!

Gilbert Briggs did, in fact, begin work 
in the textile industry, which was 
nothing unusual for a 16-year-old lad in 
Bradford. What set him apart was an in
stinctive love for classical music and a 
mounting interest in ways and means of 
enjoying such music in his own home. 
It was this preoccupation which led him 
early to dabble with acoustic 
gramophones, tapered papier mache 
horns, electric pickups and "wireless" 
loudspeakers.

In 1932, much to the amusement of 
his family, Gilbert Briggs decided to 
build a few loudspeakers himself and 
entered a couple of them into a local 
competition. Suprisingly he won and, 
even more surprisingly, the effort 
generated an order for 144 copies from 
a wireless distributor.

There and then, Briggs decided that 
selling loudspeakers was a lot easier 
than selling piece goods. Accordingly 
he registered a firm in his wife's name 
and started manufacturing in earnest — 
only to discover the hard way that there 
was a basic difference between selling 
loudspeakers and making money on 
the operation!

But, problems notwithstanding, the 
enterprise gradually expanded during

A tribute to

"The Father of British HiFi"

GILBERT BRIGGS
(1890-1978)

At the ripe old age of 87, Gilbert A. Briggs died 
recently, literally within hours of leaving his 
writing desk. A dominant figure in a whole 
generation of colourful audio pioneers, G. A. B. 
was known affectionately as “The Father of 
British hifi”.

by NEVILLE WILLIAMS

the thirties, with annual production 
running to about 9000 units in 1939. 
Then the war intervened and the 
facilities had to be diverted to the 
production of loudspeakers and 
transformers for the nation's needs.

After the war, Gilbert Briggs became 
more dedicated than ever to the quest 
for the ultimate performance from 
loudspeakers. His was essentially an 
empirical approach: trying this or that, 
listening to the result, modifying the 
approach and then listening again.

Significantly he placed a great deal of 
emphasis on the enclosures in which 
the drivers were mounted and, at a 
time when most enthusiasts were still 
mounting speakers in open-backed 
"furniture" cabinets, Briggs and his 
team were talking sand-filled baffles, 
brick enclosures or, at the very least, 
ponderous solid-core timber systems. 
By such means he was substituting fun
damental for harmonic bass — to the 
joy of dedicated enthusiasts and the 
despair of their wives!

By the middle fifties, the standard of 
reproduction being achieved by 
Wnarfedale loudspeaker systems and 
(typically) multiple QUAD amplifiers 
was such that Briggs was prepared to 
stage performances whicn gave the 
public the opportunity to compare the 
sound of musicians on stage with an 
on-the-spot recording played back 
through amplifiers and speakers. There 
were four such demonstrations in the 
Royal Festival Hall, London, and two in 
the Carnegie Hall in Philadelphia, USA.

That they were taken seriously is 
evidenced by the fact that the London 
musicians included Leon Goossens 
(oboe), Denis Matthews (piano), Ralph 
Downes (organ), Harold Blackburn 
(bass) and Gerald Glover (accom
panist). In the US the Philadelphia 
Wind Quartet provided the music, 
while the on-the-spot recordings were
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done respectively by EMI and CBS.
Considered alone, the 

demonstrations proved to bean expen
sive way of diverting staff from the im
mediate task of producing 
loudspeakers but, taking the longer 
view, they returned an enormous 
amount of publicity to Gilbert Briggs 
and to Wharfedale.

This was certainly the case in 
Australia where our then Editor, the 
late John Moyle, developed a strong 
regard for the Briggs approach. At the 
time, the hifi market here was 
dominated by Goodmans, but John 
Moyle tended to discount the Good- 
man's sound as rather too "commer
cial": thrusting, obvious, intended to 
impress. Wharfedale, he heard as 
"rounder", "more musical": the crea
tion of musicians rather than 
engineer«!

There were others, of course, who 
held the reverse opinion while yet 
another group, seemingly blessed with 
a larger cheque account, would hear of 
nothing but Tannoys!

I well remember the stereo pair of 
loudspeakers that John had built and 
installed in his home a couple of years 
before his premature death: two 3-way 
Wharfedale sysytems, complete with 
matching crossover networks, housed 
in timber enclosures of quite imposing 
dimensions. In their day, they sounded 
nothing short of magnificent and were 
the envy of his many musical friends.

In a very real way, those systems 
typified and climaxed the Briggs ap
proach:

• A tweeter that extended the top 
response without obviously "squirting" 
the treble at the listener;

• A mid-range that deliberately 
avoided making its "presence" felt;

• A husky woofer (usually 12in) with 
low cone resonance, a big magnet and 
mounted in a large, heavy enclosure 
(usually vented).

As I mentioned earlier, Briggs and his 
team relied heavily on their ears and, 
while they took curves by the best 
means at their disposal, their choice of 
tweeters and mid-range drivers were 
based largely on subjective 
preferences.

Their study of woofer curves, on the 
other hand, lead them to what might 
be termed empirical" maths, resulting 
in widely published formulas and 
graphs relating cone size, cone 
resonance, enclosure volume and port 
dimensions. Goodmans and others 
added their contributions to do with in
ternal damping, "resistive" port 
coverings and suchlike.

Few appreciated at the time that 
these early data omitted certain quite 
fundamental factors but, right then, it 
didn't matter all that much. If one 
started off with a big, husky woofer and 
was prepared to mount it in an 
enclosure of 6 cubic feet or larger, an 
impressive bass response was almost 
automatic. The penalty for a suspect 
calculation was not too obvious in a 
typical listening room.

You won’t want
to miss this . . .
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figures moving

MERCANTILE 
CREDITS

For complete details contact:
Mercantile Credits Limited, Gold Fields House, 1 Alfred Street, Sydney 2000 

Telephone 2 0556. Branches throughout Australia.
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A tribute to Gilbert A. Briggs

It was the prospect of domestic 
stereo that, more than anything, dis
turbed this empirical structure and ul
timately revealed its shortcomings. 
While keen audio enthusiasts might be 
able to argue for one large enclosure in 
the living room, not many could justify 
two of them! A demand inevitably had 
to emerge for smaller loudspeaker 
systems — without loss of frequency 
response at the bass end.

In our files is a prophetic letter 
written by John Moyle to Gilbert 
Briggs, dated October 28, 1958.

John had just given the first lecture
demonstration in Australia of stereo 
from phono records — this before the 
Audio Society in the Sydney Conser- 
vatorium of Music. It had been follow
ed by a further demonstration to the 
Wireless Institute of Australia, in which 
"another packed house listened to 
those railway engines and shouted for 
more". His letter concludes:

"It will be interesting to note how the 
major manufacturers attack the stereo 
problem. One thing is certain, they will 
have plenty of scope. Speaker 
manufacturers, too, have a big field 
ahead. Maybe I had better not open 
that subject in a short letter!"

As it transpired, the responsibility of 
finding Wharfedale's answer to the 
stereo situation was to be shared by 
others. Realising that his company was 
very vulnerable as a one-man concern 
(albeit in his wife's name), Gilbert 
Briggs had sold the business to the 
Rank organisation only a month 
previously and, while he remained in 
the chair, development and marketing 
responsibilities transferred gradually to 
other shoulders.

While I have no documentation to 
support it, my impression from 13,000 
miles away was that profound changes 
took place in Wharfedale in the period 
between 1958 and my own visit to the 
factory ten years later.

• Wharfedale had become Rank- 
Wharfedale.

• The Briggs working-at-my-hobby 
style had given place to a more hard- 
nosed approach which, for a time at 
least, put the Wharfedale image at risk.
• All the assumptions of Briggs (and 

his contemporaries) about driver and 
enclosure design had been questioned 
in the effort to repackage high fidelity 
into smaller boxes.

So it was that, when Gilbert Briggs 
showed me the latest Wharfedales in 
1968, I had the impression that I was 
seeing, not his children, but his 
grandchildren, one generation 
removed! They sounded fine, but they 
looked very small and very conservative 
compared with the Briggs-inspired 
monsters that I remembered in John 
Moyle's living room.

Curiously, it was an Australian 
engineer, working on this side of the

A snapshot of Gilbert Briggs compering a demonstration at the Festival Hall, Lon
don, during the summer of 1955. On stage, fronting the console of the organ are 
four Wharfedale systems and a tape recorder loaned by EMI. Personal note: the 
picture was taken by Eric Minns of EMI and the two heads silhouetted in the 
foreground belong to a couple of newlyweds: Mr and Mrs Neville Thiele!

globe, who up-ended the theories 
behind the design, not only of the early 
Wharfedales, but any number of 
vented systems around the world. He 
put a question mark over Goodman's 
ARU (Acoustic Resistance Unit) and 
AWA's- pet schemes of internal 
enclosure damping.

Neville Thiele, an acknowledged ex
pert in network theory, translated the 
entire driver/enclosure combination 
into a precise electrical analog and 
worked out the influence and interplay 
of the many parameters involved. He 
showed the need for specific driver 
parameters to meet specific perfor
mance criteria; he showed the error of 
trying to compensate unsuitable driver 
characteristics by damping the 
enclosure or the vent; he showed that, 
for a given small enclosure, there was 
an inevitable trade-off between sen
sitivity and bass response.

His work, which dates (from 
memory) around the mid sixties, was 
taken up by others and has since been 
translated into a computer program. I 
recall an article by an English hifi writer 
telling of a recent visit to Wharfedale, 
where he was shown their com- 
puter/program set-up, based on 
Neville Thiele's work. Invited to do so, 
he punched in some specifications for 
enclosure size and bass response — and 
back came the specifications for the 
driver that would need to be 
produced: cone diameter, resonance, 
Q-factor sensitivity, and so on.

Some years ago, I remember Neville 
Thiele remarking that Gilbert Briggs 
had set back enclosed design by five 

years because, having established the 
need for a proper enclosure in many 
people's minds, he expounded his un
dertaking of the principles with such 
conviction that it took that long for 
someone to question them!

But the other day, chatting with 
Neville Thiele during the preparation 
of this article, he had another thought:

"You know, it was Briggsy that really 
set me going!

"He pointed out that the top hump 
of the classic double-hump curve was 
due to an increase in speaker 
resonance; he said he was uncertain 
about the bottom one.

"I went looking for that answer and 
came up with the rest of it!"

Today the research that Gilbert 
Briggs triggered off, and which Neville 
Thiele pursued to its resolution, is basic 
to system design around the world. 
Implicit in that work is the answer to 
the oft-repeat question: "What 
happened to the sensitivity of those 
old-time hifi speakers, the 
Wharfedales, the Goodmans and the 
Jensens?

"Simple: you swapped it for smaller 
size and extended bass response!"

In more ways than one, Neville 
Thiele and Rank-Wharfedale's resulting 
computer program are at the opposite 
ends of the earth from the late Gilbert 
Briggs, the hobbyist who started 
building speakers in an attic in Brad
ford.

Then what about the title "Father of 
British hifi"? Is it justified?

"For sure", says Neville Thiele, "For 
sure!" ©
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The professionals: Applying for a 
patent isn’t a job for amateurs!

Predictably, perhaps, there was a sharp reaction to the article on 
patents, written by M. G. Maxwell, and published in our February 
issue. A number of patent attorneys have offered contrary opinion 
— expressed with different degrees of emphasis: the budding in
ventor who seeks to take out his own patent is likely to finish up a 
very disillusioned and disappointed person.

One of the writers prefaced his letter 
with an appreciation of the many help
ful articles published in "Electronics 
Australia" but wen on to say that he 
was therefore II ’ e more horrified to 
read the one n patents "in which the 
writer appears to be uninformed 
relating to a number of aspects of the 
subject on which he writes."

By jnference, we should have been 
more discerning in our decision to 
publish, or not to publish; now, after 
the event, we should feature material 
expressing the contrary view "which 
will at least warn people of the dangers 
involved".

While it would be comforting never 
to receive such a strongly worded 
brickbat, we are not dismayed by it. 
There is no practical way in which a 
commercial magazine can so control 
and manipulate what is published that 
it becomes the last word on any par
ticular subject, brooking no challenge.

Appreciating this, we take the view 
that our columns should provide a 
medium for the promulgation and ex
change of ideas, our job being to see 
that they are selected and presented in 
a responsible fashion. In the February 
issue, Mr Maxwell suggested that in
ventors should consider handling their 
own patents; the response has been a 
chorus of "not sos".

If we were responsive only to 
courtesy, we would probably publish 
all the objecting letters in full and in 
sequence, with individual rebuttal or 
acceptance by the original author. But, 
since there are other considerations, 
we will settle for publication in full of 
the first letter received. Happily, it 
mirrors fairly well, the sentiments ex
pressed by the other correspondents.

Here it is:

A TYPICAL LETTER:
I am writing to correct certain false 

impressions given by Mr M. G. Maxwell 
in his article “Applying for a Patent” 
(Electronics Australia, February, 1978).

On the matter of searching Mr Max
well gives the impression that a search 
of Australian Patent Specifications will 
reveal all and that, providing nothing 
relevant is found, the inventor will get a 
valid patent as a matter of course.

In fact, searching has a dual function. 
The first is to ascertain whether an in
vention is new. In this connection it 
must be pointed out that Australian Pa
tent Specifications constitute only a 
small portion of the available literature 
in any given field. Thus, a search of 
Australian Patent Specifications which 
yields negative results is, in itself, no 
guarantee of novelty. The second is to 
ascertain whether the commercial ex
ploitation of an invention would infringe 
a claim of an existing patent which is in

force. An Australian patent can remain 
in force for 16 years from lodgement of 
the complete specification but an an
nual fee is payable to keep the patent in 
force.

It can be extremely difficult to decide 
on the matter of infringement, par
ticularly where the invention lies in a 
close art, since the precise meanings of 
claims have to be ascertained.

A further point on searching is that it 
is not always easy to determine the cor
rect classes to search. If the field in 
which the invention lies is not classified 
under a specific subject matter 
heading, it is quite feasible to search 
the wrong classes and thus miss com
pletely the most relevant prior art. 
Further, some subject matter classes 
are so large that they would certainly 
require more than a day to search. It 
may be necessary to set aside a week 
or more!

As for searching United States Pa
tent Specifications in Australia, I am 
unaware of any classified system of US 
Patent Specifications which would 
enable a search to be conducted in 
Australia. Since there are over 4,000,- 
000 US patents it is quite impossible to 
do a search through unclassified 
specifications.

With regard to the drafting of 
specifications, it is true that a 
provisional specification has only to 
describe the invention, whilst a com
plete specification has to particularly 
describe the invention, including the 
best method of carrying it out, and 
must end with a claim or claims defin
ing the invention. However, it is modern 
practice to include as much information 
as possible in a provisional specifica
tion, including drawings or examples. 
This is especially important if a filing is 
contemplated in the United States, 
since a provisional specification 
drafted only in general terms would 
probably be considered as an inade
quate basis for a claim to priority; 
therefore an application for a patent in 
the United States would only have the 
date of filing in the United States, which 
could let in a competitor.

Further, it is not necessary to lodge a 
fresh provisional specification for each 
and every modification or addition that 
is made to the original invention. This 
only becomes necessary if the 
modification or addition extends or 
alters the inventive concept, providing 
of course that the original provisional 
specification is properly drafted.

Also, once the invention has been 
disclosed to a third party without any 
obligation of confidence it is essential 
to maintain the priority date conferred 
by the provisional specification by 
lodging the complete specification 
within 12 months. Otherwise protection 
is lost.

It is also true that the claims of a 
complete specification should be 
drafted in broad terms but it must be 
remembered that a broad claim is of no 
value if it covers the prior art. Thus, the
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Mr Maxwell replies:
/ am sure your readers will be gratefull to K.L. for the information he gives 

in his letter — information which is additional to that in my article and not 
contrary to it. My brief was to give an easy to read run down on the process 
of applying for a patent — that is precisely what my article does. I advised 
readers to obtain the guide books issued by the Australian and US patent of
fices, because these cover most of the points mentioned by K.L. and give a 
lot more information besides.

The purpose of the article was to get young people started off on their 
own bat instead of being scared off by the prospect of having to pay substan
tial fees. In fact, K.L. makes this point for me. He says that most firms of pa
tent attorneys charge about $200 for preparation and lodgement of a 
provisional patent application whereas, if they do it themselves, the cost 
could be substantially less than this.

The reason I advocated consulting an accountant or solicitor to vet an 
agreement for commercial exploitation, whilst discouraging them from con
sulting a patent attorney in the early stages, is that such agreement only 
comes into being when terms satisfactory to both inventor and the commer
cial concern have been reached. By this time the inventor has some prospect 
of reaping financial reward so that $50 or so to have the agreement examin
ed is neither here nor there. Patent attorneys come into their own if litiga
tion for infringement ensues, but in the early stages of applying for a patent 
they are definitely not necessary in Australia nor in the United States.

I really cannot take the analogy about the brain tumor seriously. It is not 
possible for the layman to carry out brain surgery whereas it is possible for 
the layman to apply for a patent, as I have shown in my article.

Regarding the many problems which one correspondent says I ignored or 
glossed over, my answer to him is the same as my answer to K.L. on this 
aspect — / necessarily had limited space to cover a voluminous subject so I 
described the basic modus operand! of applying for a patent and I advised 
readers to obtain the guide books issued by patent offices. These books 
cover all the points which he considers I ignored or glossed over.

An amount of $1000 is mentioned. I assume most of this expense to be in
curred by attorney's fees since, as I have shown, the cost of securing a patent 
need only be a fraction of this. If any reader wants to ascertain the precise 
figures he has only to consult the above mentioned guidebooks wherein are 
given scales of patent fees.

The various remarks are interesting, but they in no way negate any of the 
statements in my article, which were based on information obtained from 
Australian, United States and South African patent offices.

claims must be drafted broadly, whilst 
being distinguished from the prior art.

Further, in most instances there Is no 
need to worry unduly about having the 
“damage point moved back” to an early 
date. The question of damages only 
arises where there is infringement. 
Thus, it is nearly always preferable to 
lodge a provisional specification in the 
first instance. Also it must be 
remembered that there are certain 
restrictions on claiming damages for 
the period between the publication of 
the complete specification and the date 
of grant. If the claims of the complete 
specification are not expertly drafted, it 
is quite possible that no claim for 
damages prior to grant would be 
sustainable.

Further, a potential infringer may 
well take advice on the probability of a 
complete specification leading to the 
grant of a valid patent. If the complete 
specification is poorly drafted he may 
well feel that any business risk arising 
from the pirating of an idea would be 
acceptable.

Mr Maxwell also fails to mention that 
in Australia and the United States and 
in many other countries, the specifica
tion is examined by an examiner in the 
patent office. In almost all cases the ex

aminer makes objections to the 
specification, particularly as to novelty 
of the claims over the prior art. A per
son unaccustomed to dealing with ex
aminers’ objections usually finds that 
gaining acceptance of his application, 
whilst obtaining worthwhile protection 
for his invention, is a very difficult task 
indeed. This situation would be made 
worse by trying to prosecute a United 
States patent application at a distance 
of thousands of miles since, in that 
country, disagreements with the ex
aminer are frequently resolved by per
sonal interview.

Finally, I do not understand why Mr 
Maxwell advocates consulting an ac
countant or solicitor to review any 
agreement for commercial exploitation 
of the invention, whilst discouraging in
dividuals from consulting a patent at
torney in the first instance to ensure 
that the patent specification is properly 
drafted.

For the record, most firms of patent 
attorneys charge about $200 for 
preparation and lodgement of a patent 
application accompanied by a 
provisional specification.

Providing the invention is relatively 
simple and can be fully described in 
about eight pages, and providing the

^¡IMPRECISION Í

B&K 2810 is STILL 
best buy in portable 
3/2 digit DMM’s with 
its .01^2 resolution, 
RF shielding and 
selectable Hi/Lo

Power Ohms ranges.

The B&K-PRECISION Model 2810 has 
a combination of features uncommon in a 
portable digital VOM. Basic DC accuracy is 
0.5% with a 3% digit display.
Auto zeroing on all but the 10EL range 
minimizes set-up time while the 100% 
overranging capability reduces the need 
for frequent range changes.
A highly valuable feature is the 10T2 range. 
This range, with its .01 El resolution, is ideal 
for locating a shorted winding in a 
transformer, motor or coil. For high 
accuracy, a front panel 10S2 ZERO control 
allows the user to zero-out the minute 
amount of test lead resistance.
The low power ohms position permits 
resistance measurements in solid-state 
circuitry without biasing semiconductor 
junctions.
Unlike many voltmeters, the 2810 can also 
be used in R-F energy fields: Near business 
band, CB and amateur radio transmitters. 
When working with R-F circuitry, the 
optional PR-21 probe is also helpful.
The 2810 is well protected against overloads 
on all ranges. The ohms circuitry is 
protected against momentary overloads up 
to 1000 volts, DC or AC peak. Continuous 
ohms range protection is ± 100V and 

450VDC or 300VAC. Current ranges 
receive the double protection of diodes and 
a fuse.
If you only need l% accuracy, save with 
the B&K 2800.

Available from 
leading Electronic
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PARAMETERS^
Sydney: 439 3288 Melbourne: 90 7444
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APPLYING FOR PATENTS — Continued

MICROPHONES

ZM 062

ZM 069

inventor can provide sketches which 
are sufficiently clear to serve as infor
mal drawings, the initial.charge should 
be of the order set out above. By 
employing a patent attorney, other 
charges would be incurred at other 
stages in the life of the patent applica
tion but, if the invention was adopted by 
a manufacturer within the first 12 
months, these charges would be 
relatively small compared to the overall 
cost of bringing the invention to the 
market place.

K.L. (Noble Park, Vic.)

UNDYNAMIC

BOO - 5OK(Q)(OUAL)

xan

ZM 068

OTHER QUOTES:
So much for the letter which I chose 

to quote in full. Two other cor
respondents lead off with analogies and 
I quote the first one to hand, from a 
patent attorney in Dee Why, NSW:

"It would, for example, be quite 
possible to write an article similar to Mr 
Maxwell's suggesting that, if your child 
were to suffer from a brain tumour, in
stead of employing a brain surgeon, 
you could go along, buy one or two 
books, a selection of scalpels and a 
good bone saw and do the job yourself. 
Obviously enough, your lack of train
ing and years of experience could 
prove disastrous for your child. While I 
would not like to push the analogy too 
far, becoming a self-applicant for a pa
tent could be equally disastrous for the 
child of your brain — your invention."

UNI DYNAMIC
BOO • 50 K ( Q ) ( OU AL.)

— “Electronic Age”

UNI DYNAMIC

BOO - 5OK(Ü)(OUAL)
200 - 1 OOOO( Hz) 
- 71 ±3(dB)(BOOQ)

70 BATESFORD ROAD, CHADSTONE, 
VICTORIA, 3148, AUSTRALIA

CABLES: ZEPHPROD. TELEPHONE: (03) 568 2922

The same correspondent makes a 
concession to Mr Maxwell but, in so 
doing continues his criticism:

"While what Mr Maxwell has to say is 
quite correct, he has completely ig
nored or glossed over the many 
problems with which an applicant is 
faced in obtaining the grant of a patent 
which will give effective protection for 
his invention. These problems arise not 
only in the prosecution of a patent 
application before the Patent Office 
but in the enforcement of patent rights 

through the courts . .
A little later:
"The point I wish to make is that ob

taining valid patent protection is 
nothing like as easy as it sounds from 
Mr Maxwell's letter and while I realise 
that he is addressing himself to 
engineers and technicians, these are 
the very people with whom I work and 
few of them really understand what it is 
that I am trying to do for them.

"There are exceptional people 
around who can make a pretty good fist 
of drafting a patent specification but, 
believe me, they are very much in the 
minority."

On the matter of costs:
"While it is quite easy to spend $1000 

from the time of lodging an application 
with a provisional specification to the 
grant-of a patent, on official fees and 
patent attorney's fees, this amount is 
extremely small when compared with 
the costs involved in any facet of the 
commercialisation of an invention."

In advancing his argument against in
ventors doing their own thing, a patent 
attorney from Adelaide puts this 
further point of view:

"There are so many things that an 
amateur does not know, and so many 
things that he does not know that he 
does not know . . . The dangerous part 
of the exercise is that he will not know 
that he has not achieved the necessary 
result. It may take two or three years 
before he discovers his omissions."

IN CONCLUSION:
Well, having read all this, you can 

have a look at Mr Maxwell's rebuttals, 
deliberately kept brief by our request. 
Having glimpsed both sides of the argu
ment, it's still a matter for the individual 
inventor to decide whether or not he is 
one of those "exceptional people" who 
can handle their own patent 
negotiations.

It seems to us that the most 
frustrating aspect is that chasing the 
rewards of an invention either way is 
rather like seeking pirates' bullion or a 
fortune from the lotteries. For every 
good invention that earns its author a 
packet, hundreds 'perhaps thousands) 
lie yellowing in the patent files.

Some time ago, I put a question to an 
acquaintance who looks after the pa
tent affairs of one of our local elec
tronics companies:

"How do you keep track of all the 
odd patents your engineers may in
advertently infringe when they design 
and produce routine pieces of elec
tronic gear?"

His reply was quite brief:
"We don't and we can't. We dis

charge our responsibility in regard to 
major obligations but simply add a 
small margin to costs to cover any other 
likely challenge!" ©
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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.

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!
Your invitation to join the thousands of 

| successful ICS graduates.
I To: International Correspondence Schools
I 400 Pacific Highway, Crows Nest. NSW. 2065
| 18-20 Collins Street, Melbourne VIC. 3000
■ 182 Wakefield Street, Wellington. N.Z.

8

I

i

YES!
Please send me, entirely without obligation, a copy 
□ ICS Electronics Career Guidance Kit
□ ICS Colour TV Servicing Career Guidance Kit.

of the: I

I MR/MRS/MISS

ADDRESS.

___ POST CODE
I 
I PRESENT OCCUPATION AGE___

Take the first step -
Fill in and mail this coupon today! lUU |

PKB54430
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THE LOUDSPEAKER THAT LOOKS AT MUSIC 
THE WAY YOU DO: JBL’s NEW LUO.

You're at a concert. The sound 
surrounds you. There's a guitar. A 
piano. Some horns.

You hear all of it.
But more than that, you hear 

each part of it. Each sound. Every 
sound. All the sound.

Most loudspeakers can't do 
that. They only meet you half way. 
Only left and right, all or nothing. 
JBL's new LI 10 goes all the way. 
It looks at music the way you do.

Left. Right. Front. Back.
The LI 10 has almost perfect 

stereo imaging— a result of pre
cise. uniform dispersion at every 
frequency.

Inside the LUO, there's a brand 
new, super-sophisticated cross
over network designed specifically 
to match the new components.

There's a new 10" woofer which 
utilizes a massive 3" voice coil 
and 7Vi Ib. magnetic assembly— 
normally found in 12" woofers.

Frequency Dispersion of the II10 

--------at 40OHz------- .at 2kHz «—at 10kHz

JBLs new Li 10 loudspeaker is part of 
the same research and development break
through that created our no-tradeoff, 
top-of-the-line L212 system.

If this graph looks familiar, it should. The 
1212 produced an almost identical one.

The result is smooth, accurate 
bass, plus an amazing level of 
efficiency and power handling 
capability throughout the entire 
system. (One more nice: You get 
more headroom for your ampli
fier. Less clipping.)

Now Jook at the LI 10. The most 
acoustically transparent grille JBL 
has ever created is visually trans
parent, too. You can see right 
through to the satin black com
ponents inside.

If you'd like a lot more technical 
information on the LI 10, write us 
and we ll send you an engineering 
staff report. Nothing fancy. Except 
the specifications.

But you really should come lis
ten to the LI 10. And ask for it by 
its first name: JBL. You'll be get

ting the same craftsmanship, the 
same components, the same 
sound heard in the very top 
recording studios in the world.

Over four hundred of the leading record
ing studios in the world - from Los Angeles 
to London to Muscle Shoals to Munich to 
Tokyo to Tennessee - use our sound to 
make theirs. Shown here is Capitol Records 
in Hollywood. California.

HA i 1 8 78

Distributed by-
HARMAN AUSTRALIA PTY. LTD. P.O. Box6. BROOKVALE, N.S.W. 2100 ____________

•JBL
GET IT ALL.
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Hi Fi News

THE BATTLE FOR SURROUND SOUND:

the single groove of a stereo disc and 
allow separation of them, on replay, for 
reproduction through more than just a 
pair of stereo loudspeakers.

Soon after this, musicians and 
producers became enchanted with 
ideas of using the new facility to create 
unreal effects, for instance location of 
the listener in the middle of an 
orchestra, rather than to reproduce 
reality. The resultant effect, whether 
used to reproduce natural ambience or 
to create unnatural effects, is surround 
sound.

The fact that surround sound is at

WHICH SYSTEM WILL WIN THROUGH?

An international controversy is raging among audio engineers 
about which surround sound, or quadraphonic, system should be 
adopted as the universal standard. What are the facts behind the 
claims? This article examines the background as an introduction to 
a unique confrontation between the theories of two of the leading 
protagonists which we publish in subsequent issues.

by ADRIAN HOPE*
The recent announcement by the 

Matrix H quadraphonicBBC that its
system had been modified for align
ment with its best known British com
petitor, the NRDC-backed Ambisonics 
45J system, is only a small element in a 
world-wide discussion which should 
lead to the adoption of a universal stan
dard for surround sound, both for 
records and broadcasting.

Among the main protagonists are the 
US CBS company — which has the sup
port of Britain's EMI — with the SQ 
system, and the British contingent with 
the newly named HJ configuration. 
Needless to say, neither side accepts 
that the other has even a viable case, 
and the forthcoming articles in this 
series reflect the completely opposing 
views of CBS's Ben Bauer and Am
bisonics' Michael Gerzon.

It is worth recalling briefly how and 
why the quest for surround sound 
reproduction began.

In the late 1960s, audio engineers 
sought to improve domestic sound 
reproduction by capturing the am
bience of a concert hall. When music is 
heard in a large hall the ears receive 
sound from all directions, not just 
direct from the orchestra. But when an 
ordinary stereo record is reproduced 
through two loudspeakers in a small 
room the listener's ears receive sound 
only from the front.

The original 1960s idea was to record 
the sound from the rear and sides of 
the hall as well as from the front, and 
replay it through loudspeakers around 
the room.

First of all, multi-track tape recorders
were used to capture the various
sounds arriving. Seeing this new use of
tape as a threat to disc sales, engineers
subsequently sought a system that
would capture all the arriving sounds in

* Published by arrangement with "New Scientist", 
London.

present within the reach of very few 
people, either on record or over the 
air, might suggest that the controversy 
is a trivial one. This is only valid in the 
short-term. Present manoeuvrings 
should lead to adoption of a world 
standard by the broadcasters and 
record companies.

The Ambisonics approach is double
pronged. On one hand there is the 
matter of how best to encode the 
necessary information in the available 
channel space. The second prong con
cerns the method of handling the 
signals once they have been decoded 
or retrieved, that is to say generating 
signals which, when fed to the

BACKGROUND

Quad

product it knew — conventional 2-channel stereo.
Four-channel sound seemed to have died but. in 

fact, it has only been lying down!
During the last two or three years, the combatants 

have merged into two or three major groupings, con
scious that one of them has to emerge a clear winner 
the next time round.

In 1970, the emphasis was almost entirely on 
providing four channels of information on a disc. Now it 
is much broader, because the encoding system which 
gains universal acceptance for disc will almost certainly 
be adopted by FM stations around the World for 
transmitting programs compatible for 4-channel, 2- 
channel and mono receivers.

A simple, universal encoding system may also be im
portant for another reason: to fend off the impending 
challenge to the whole analog recording process by the 
emerging digital techniques.

During the 1960s tape equipment manufacturers 
held a potential advantage which, at that time, seemed 
to be unique to the medium: the possibility of offering 
consumers "surround” sound, making use of additional 
tracks to drive additional amplifier channels. Discs, it 
seemed, were limited to two channels.

Nervous about the tape threat, disc engineers ad
dressed themselves to the problem and quietly 
developed methods of encoding additional signal infor
mation on to the tracks of 2-channel stereo records.

Unfortunately, they became even more wary of one 
another than they were of the tape industry, with the 
result that their developments were jealously guarded, 
made the subject of numerous patents and deeply en
trenched by inter-company agreements, involving both 
equipment and pressings.

In the early 70s. the whole situation "blew up", with 
the various groupings exploding on the consumer 
market, all bent on convincing the consumer that 4- 
channel "quadraphonic" sound had arrived, but each 
promoting its own system to the exclusion of the 
others. The public became thoroughly confused and, 
after a period of hesitation, went back to buying the

or ambisonics:
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Better stereo records are the result 
of better playback pick-ups

Scanning Electron Beam Microscope photo of Stereohedron Stylus; 2000 times magnification. Brackets point out wider contact area.

Enter the Hew Professional 
Calibration Standard,Stanton's 881S

The recording engineer can only produce a product as good 
as his ability to analyze it. Such analysis is best accomplished 
through the use of a playback pick-up. Hence, better records 
are the result of better playback pick-up. Naturally, a calibrated 
pick-up is essential.

There is an additional dimension to Stanton’s new Profes
sional Calibration Standard cartridges. They are designed for 
maximum record protection. This requires a brand new tip 
shape, the Stereohedron®, which was developed for not only 
better sound characteristics but also the gentlest possible treat
ment of the record groove. This cartridge possesses a revolu
tionary new magnet made of an exotic rare earth compound 
which, because of its enormous power, is far smaller than or
dinary magnets.

Stanton guarantees each 881S to meet the specifications 
within exacting limits. The most meaningful warranty possible, 
individual calibration test results, come packed with each unit.

Whether your usage involves recording, broadcasting or home 
entertainment, your choice should be the choice of the profes
sionals ... the STANTON 881S.

Mike Reese ot the famous Mastering Lab in 
Los Angeles says: "While maintaining the Cali
bration Standard, the 881S sets new levels for 
tracking and high frequency response. It's an 
audible improvement. We use it exclusively for 
calibration and evaluation in our operation."

LEROYA INDUSTRIES PTY. LTD. FOUNTAIN MARKETING LIMITED
156 Railway Pde., Leederville, 

Western Australia 6007 
Tel. 81-2930

P.O. Box 5029 
Auckland, New Zealand 

Tel. 763-064
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Nakamichi Research Inc, Japan, has developed and released a 
group of specialised audio components designated as the 
"BlackBox" series. They are intended to meet the identified needs of 
advanced audiophiles and to fill those gaps which inevitably occur 
from time to time in sophisticated hifi systems. Seven units are in
cluded in the range:
PS-100 POWER SUPPLY: Delivers a closely regulated +10V 
supply with a sufficient current rating to cope with up to six of its 
companion units. ($98.30).
SF-100 SUBSONIC FILTER: Will cut response at 10Hz by approx. 
50dB. without significant phase shift in the passband. Optional 5dB 
boost at 30Hz. ($93.00).
LA-100 LINE AMPLIFIER: Designed for introduction into systems 
where there is an impedance disparity or lack of gain. Gain can be set 
for OdB. +6dB. + 12dB and +18dB. ($98.30).
BA-150 BRIDGING ADAPTOR: Designed for use with Nakamichi 
power amplifiers, it blends their inputs to produce a highpower mono 
type signal ($86.40).
MB-150 MOVING COIL BOOSTER AMPLIFIER: Extra low noise 
design, with switchable gain, to install between a moving coil car
tridge and the normal RIAA compensating preamplifier. ($140.30). 
EC-100 ELECTRONIC CROSSOVER: Active crossover unit for use 
between the preamplifier and multiple power output amplifiers. 
Gives 12dB/octave slopes at 29 selectable positions from 66Hz to 
7.4kHz. ($141.00).
MX-100 MICROPHONE MIXER: Has three inputs, typically left, 
right and centre blend. Can be used with tape recorders and/or P.A. 
amplifiers to expand their microphone facilities, or with amplifiers 
not having a microphone input.

(Further details and specifications of the above are available 
from Convoy International Pty Ltd, 4 Dowling St, Woolloomooloo 
2011. Tel. 02 358 2088.)

loudspeakers, produce good surround 
sound.

In both areas there is major disagree
ment between Bauer and Gerzon. This 
becomes abundantly clear from the 
two articles which will follow, especial
ly as neither author saw the other's 
contribution prior to publication.

In the United States, the CBS SQ 
matrix system is being vigorously 
promotea by Bauer, although it has 
Deen widely criticised over recent 
years. Bauer is highly respected as an 
audio-engineer of long standing, and 
his faith in the system must be taken 
seriously. It is of prime significance that 
he recently went on record as saying 
that "the BBC H matrix would hardly 
entice any self-respecting record 
manufacturer — it is unsuitable for high 
fidelity broadcasting or recording".

As the NRDC-Ambisonics system has 
much in common with Matrix H, 
Bauer's criticism also applies, by im
plication, to the former system and now 
to Hj. Indeed, if one thing in the sur
round sound field is certain, it is that 
the Ambisonics-BBC and CBS ap
proaches could hardly be more 
different.

The debate is both technically and 
commercially important. The CBS 
proposals have tremendous commer
cial backing. The company is talking of 
a billion dollars' worth of record sales 
next year. If it decided to release all 
these records only in stereo
compatible SQ quad, then the public 
would without doubt be keenly look

ing for SQ quad decoders to buy.
Although this has not happened, nor 

is likely to, Bauer and CBS are petition
ing the American FCC to make SQ the 
only surround sound broadcast system 
in the US.

Gerzon — of the Mathematical 
Institute, Oxford — has for several 
years been the prime mover behind the 
Ambisonics work, researching not only 
encoding and multiplexing techniques 
but also wavs and means of psy- 
choacoustically handling the retrieved

Toshiba-EMI service

Toshiba-EMI (Australia) Pty Ltd has an
nounced the appointment of Mr Ian 
West as service manager. He will be 
based at the Company's head office 
and warehouse complex at 16 Mars 
Road, Lane Cove, NSW. Mr West's 
responsibilities will include assessment 
of new products and the appointment 
of service agents throughout Australia. 

signals so that they produce a realistic 
surround of sound, rather than an all
enveloping mush or a collection of 
point sources in the room corners.

Gerzon has rethought the problem 
from scratch, probably for the first time 
since Blumlein in tne 1930s, whose 
work resulted in loudspeaker stereo as 
we know it today. In short, he believes 
the principles of Blumlein's stereo are 
not directly applicable to surround 
sound, ana is seeking to provide a 
modified approach. But no truly 
successful demonstration has yet been 
given to the press or public.

Perhaps surprisingly, no magazine 
has hitherto given the two protagonists 
bhck-to-back space to put their 
differences on record. It will be in
teresting to see whether these two ar
ticles help to resolve the dispute. They 
should certainly widen understanding 
of the issues.

The decisions being taken now will 
affect us all in the future, whether or 
not we ever choose to progress from 
casual mono and stereo listening to the 
reproduction of a full, horizontal sur
round sound field (and eventually ver
tical or height information as well).

One of the crucial issues of the con
tinuing debate is mono/stereo com
patibility, that is the simple question of 
now a surround sound record or 
broadcast reproduces on mono or 
stereo equipment.

This is not just a question of esoteric 
mathematical formulae; it really does 
matter if the voice of an actor in a sur-
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HIFI NEWS — Continued

round sound production disappears 
when the broadcast is received on a 
mono radio.

If the wrong decisions are taken now 
over a standard for the future, we shall 
be stuck with them for decades to 
come. Witness the continuing ex
istence of that dinosaur, 405-line televi
sion, in the UK.

It is now clear that the CD-4 mul
tiplex system developed by JVC of 
Japan is unlikely to become the stan
dard. Indeed JVC has modified the CD- 
4 system to enable the loudspeaker 
reproduction of binaural or dummy 
head recordings, with impressive 
results but very limited commercial 
appeal.

Various other recording and broad
cast systems have failed to demonstrate 
commercial potential on a world-wide 
scale and, as some aspects of the QS 
sytem from Sansui have been adopted 
by the BBC, it is evident that the final 
battle is to be between one British and 
one US system.

Earlier this year the BBC started test 
transmissions using its Matrix H system, 
and these still continue. Criticism cen
tred largely around the adverse effects 
of the large (48°) phase discrepancy 
present in the front sound images. The 
BBC then transmitted every Prom from 
the Albert Hall in surround sound, and 
clearly used the opportunity to experi
ment further with the encoding.

Listeners around the country 
detected audible changes, and it was 
inevitable that the BBC would formally 
announce a change in its encoding for
mat. This confirmed that the new for
mat will be called HJ to mark the co
operation of the BBC and Ambisonics 
teams and signify a fusion of the two 
systems.

The difference between the new and 
original BBC formats (the phase dis
crepancy in the front sector has now 
been reduced to around 30° to improve 
stereo compatibility) is more significant 
than a casual reading of the BBC an
nouncement might suggest.

As such it will inevitably cause some 
distress to those who have bought, 
made or ordered H decoders as a result 
jf BBC publicity's eulogies on the 
original test transmissions.

Tinkering by the BBC with the 
original H encoding format followed 
not only the expression by some 
listeners of discontent with the original 
format, but also an agreement by the 
BBC to negotiate with Ambisonics. This 
in turn followed a decision by the IBA 
to negotiate with Ambisonics, and the 
announcement of an agreement in 
principle between the Japanese giant 
Nippon Columbia and Ambisonics.

Nippon Columbia had previously 
backed the Denon UD-4 system, which 
(in combining both matrix encoding 
and multiplexing techniques to

Remote 
volume 
control 
for hifi 
systems

First mentioned in these columns a few 
months ago, the unit pictured above is now 
available direct from the manufacturers: 
Remote Control Systems Australia Pty Ltd, of 
102 Chandos St. Crows Nest, NSW 2065 
(Phone [02J 439 6948).

Called the "Stereo Commander", it 
provides a means of remotely controlling the 
volume level of a typical domestic hifi 
system. From any likely listening position in a 
room, the user can raise or lower the volume, 
as desired, over a very substantial decibel 
range, by simply pressing the appropriate 
button on a hand-held supersonic "wand".

The main control section of the Stereo 
Commander is a neat black box measuring 
157mm x 110mm x 55mm (w x d x h) and 
having a row of eight LEDs on the front pan
el. These are intended to provide a visual in
dication of the status of the control circuitry. 
Logically the unit would be placed on top of. 
or alongside, the amplifier, within easy view 
of the operator.

At the rear of the black box controller is a 
line of eight RCA plugs, allowing it to be in
terposed by the patch cords between the 
preamp, and the main amp. circuitry. A leaflet 
with the unit shows typical interconnections, 
including provision for a tape recorder. Power 
for the unit comes from a miniature wall plug

transmit surround sound information 
over a broadcast channel or in a record 
groove) had much in common with 
Ambisonics. A deal was inevitable, if 
only to avoid expensive patent litiga
tion.

JBL SEMINARS: To familiarise 
Australian sound reinforcement con
tractors with modern technology, JBL 
will be running two sound workshops 
in Sydney and Melbourne during May. 
The workshops will be conducted by 
George Augspurger of Perception Inc, 
a man with many years of experience in 
sound contracting and television 
broadcasting. George Augspurger was 
Technical Director of JBL until he 
resigned in 1970 to form Perception 
Inc, a consulting group specialising in 
architectural acoustics and technical 
design. Significant projects completed 
by Perception Inc. include the Los 
Angeles Music Centre, Hollywood 
Bowl, Pittsburgh Symphony Associa
tion, Capitol Records, and Brigham

supply, terminating also in an RCA plug. This 
is one point we would be nervous about, 
because it could be plugged inadvertently 
into any one of the audio signal sockets, 
possibly causing damage.

As indicated earlier, the actual control 
function is initiated by a supersonic tone 
radiated from a self-contained hand-held 
wand and picked up by a microphone located 
behind the grille on the face of the Stereo 
Commander. The manufacturers claim that 
the system will operate over distances up to 
about six metres and up to about 45 degrees 
off axis. The effective control distance can be 
extended by using an external pick-up 
microphone plugged into the rear of the main 
unit.

The system appeared to operate quite 
smoothly, giving an ample variation in level 
and introducing negligible loss in the signal 
path at its maximum setting. The design 
assumes that the signals passing through it 
will be within the range 50-200mV, at which 
level THD is likely to fall within the range 0.1 
to 0.2 per cent.

Further information can be obtained from 
the manufacturers at the address given 
above. The Stereo Commander can be ob
tained direct from the manufacturers for $89 
retail, plus postage and packing.

Young University.
For further information and a 

prospectus, write to Harman Australia 
Pty Ltd, PO Box 6, Brookvale 2100.
M. R. ACOUSTICS announce that they 
are now Australian agents for 
Nightingale NM1 loudspeakers from 
the United Kingdom.

The subject of favourable renews in 
the hifi press, the NM1 uses an 11 x 8- 
inch bass driver in a labyrinth/reflex 
enclosure, plus a 4-inch mid-range and 
a 1-inch tweeter specially positioned in 
an upper foam section. The sides of the 
cabinet are a timber finish, in teak, 
walnut or rosewood. The price in 
Australia is $1340 per pair.

While the NM1 will handle a power 
of 50W nominal, 100W peak, 
Nightingale produce the larger and 
heavier NM2, with eight drivers in each 
enclosure.

For further details: M. R. Acoustics, 
PO Box 110, Albion, Brisbane 4010.
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“Marantz let me build 
the speakers I’ve always 

wanted to build!’
Ed May, Vice President Speaker 
Engineering for Marantz

Over the past twenty years Ed May has firmly established 
himself as one of the industry’s top experts on speaker 

systems. Formerly the manager of speaker engineering 
for JBL, Mr. May has personally been responsible for 

many of the advances in speaker technology. 
As the new director of Marantz Speaker 
Development we asked him to comment 

on the new Marantz Speaker line.

“ Since joining Marantz I’ve never 
been turned down on anything I’ve 
wanted to do to improve quality. When 
it comes to quality, cost is no object” 
“Our new Marantz speaker line is 
one of the top lines in the industry. 
The reproduction capability of our 
speakers can equal or out perform 
speakers that cost two to three times 
the price’’
“we don’t follow fads. We stay away 
from frivolous things that only 
increase the price tag without 
increasing performance’’
w Our toughest critics are ourselves. 
Many of the things we measure and 
test for are seldom encountered in 
the field’’
u My philosophy is to build the 
speaker so it reproduces all frequen
cies as smooth, as flat as possible in 
all angles of radiation. No matter 
where you sit you hear exactly the 
same sound’’
M I’m very proud of our new Marantz 
speaker line. It’s what I’ve always 
wanted to build. My hat is off to 
Marantz for letting me do it”

We sound better.
1977 Marantz Co., Inc., 20525 Nordhoff St., Chatsworth, CA 91311.

For Brochures contact — Marantz Company, PO Box 604, Brookvale, NSW 2100
Marantz Company is a trading division of Superscope (Australasia) Pty Ltd
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with -3dB at 50Hz. This is the tightest 
specification we have seen to date and 
we can testify that the DM7 is very 
smooth indeed, over the whole range.

i

B&W DM-7 loudspeaker

The B&W DM7 is a 40 litre 3-unit system which entails the results of 
B&W’s computer-aided research into linear phase and transient 
response. Features include an unusual top-mounted tweeter and a 
frequency response selector.

Over the past few years, B&W 
Loudspeakers Ltd has certainly produc
ed some weird-looking loudspeaker 
systems. The latest in the line, the DM7 
is no less unconventional but has a cer
tain elegance in its styling.

These subjective reactions apart, the 
DM7 is a massive unit in spite of its 
modest enclosure volume of ap
proximately 40 litres. Outside dimen
sions of the enclosure, including the 
removeable grill, are 270 x 650 x 380mm 
(W x H x D). Adding to the impression 
of mass, the enclosure is raised 190mm 
by a cylindrical stand. Mass of the unit 
is 30kg.

Perhaps the most unusual feature of 
the DM7 is the tweeter which is 
mounted, like a pimple on a pumpkin, 
on the satin-finished aluminium top 
surface of the enclosure. One or two 
other manufacturers have used this 
method to compensate for time-delay 
effects without the need for a complex 
stepped baffle. B&W give a further 
rationale and refinement of the idea. 
They claim that a baffle-mounted dome 
tweeter "produces a strong standing
wave pattern which deteriorates both 
the amplitude and phase characteristics 
of an otherwise good unit". B&W term 
their new tweeter a spheroidal unit. 
Presumably this is because it has a 
dome diaphragm and a roughly 
spherical housing. The tweeter has a 
mesh cover over the dome and a 
further mesh shield over the whole un
it.

The woofer is similar in appearance 
to the -midrange unit of the DM6 
model, reviewed in these pages in 
August 1976. It has a curvilinear cone 
with an effective diameter of 140mm, 
woven from synthetic fibre. It is a rugg
ed unit with a large magnet structure. 
Below 100Hz, the response is 
augmented by a passive radiator.

Crossover from woofer to tweeter is 
at 3kHz, performed by a 13 element 
LCR network. All the capacitors are 
moulded polyester units instead of 
electrolytics. The complication added 
by the Contour selector control means 
that the crossover PC board is quite 

large, occupying the entire bottom 
panel of the enclosure.

The cabinet is made from veneered 
C article board lined with 12mm thick 

ituminous anti-resonance panels. As 
well, the enclosure is lined with thick 
foam. It is available finished in white, 
teak, walnut, rosewood or black ash 
veneer. The grille cloth is black.

Besides a flat frequency response set

ting, the Contour selector will provide 
modest cut below 150Hz, modest cut 
above 3kHz or a combination of these 
two effects. In a good listening room, 
the flat setting should provide the most 
natural result, but smaller rooms with 
hard reflecting surfaces will require 
one of the other settings.

Frequency response of the system is 
quoted as 70Hz to 20kHz +2dB and

The impedance modulus of the 
system is above eight ohms for the 
whole frequency range, so it should not 
present loading problems to most 
amplifiers. Recommended minimum 
amplifier power rating is 50 watts per 
channel and the unit will safely accept 
full program drive from amplifiers up tl 
200 watts per channel. The DM7 is 
protected against overdrive by fuses.

In spite of the worth of their 
engineering, which should be self- 
evident to most potential buyers, B&W 
are not above resorting to hyperbole in 
selling their product. For example, we 
were intrigued to read that the drivers, 
cabinet and grille were all "purpose 
designed". This presumably means that 
they were not adapted from packing 
cases built to transport parts for the 
Leyland P76!

Seriously, though, our overall reac
tion to the B&W DM7's is very 
favourable. They give excellent 
reproduction of all types of program, 
and are likely to set a standard for many 
years to come. The catch is that they are

not inexpensive, at a recommended 
retail price of $1059 per pair.

The B&W DM7 is available from 
selected high fidelity retailers 
throughout Australia. Alternatively, 
further information can be obtained 
from the Australian distributors of B&W 
loudspeaker systems, Convoy Inter
national Pty Ltd, 4 Dowling Street, 
Woolloomooloo, NSW 2011. (L.D.S.)®
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Modern expertise and computer technology 
have created a fine piece of equipment

The NEW

i nn

E

B&W 
DM7

The DM7 complements a 
remarkable range of monitor 
loudspeakers from B&W.

The B&W DM6 is Britain's first linear 
phase loudspeaker. A dynamic system 
that will reproduce sound with transient 
accuracy usually achieved only by the 
very best electrostatic designs.

The DM4 is a 3-unit monitor 
loudspeaker system that produces 
high quality results from an 
incredibly small cabinet (20.8 litres) 
making it perfect for home or small 
studio use where space is at a 
minimum.

Only 28" x 9" x 9%". 
Despite its compact size, 
DM5 speakers can be rated 
as a system of very high 
quality. The design 
philosphy of John Bowers

sign loudspeakers 
>duce in your„ that reproduce in your

home sound as you .vouid 
hear m the concert hall"■ I

’ ¡

DM7 is the first of a new loudspeaker 
our computer-aided research programme. It is a co 
3 unit system employing entirely new drive units 
enclosure engineered to exceptionally high stan 
Many advances have been incorporated to revea 
horizons in loudspeaker performance, making possible a 
standard of musical reproduction unequalled in an 
enclosure of this size. The DM7 gives almost perfect 
amplitude linearity throughout the entire^udio 
spectrum, and produces phase-coherent sound within a 
broad listening area. The drive units are purpose-designed 
and manufactured entirely in our own factory, employ
ing new technology in order to achieve incredibly low 
distortion levels — typically less than 1% THD from 
30Hz to 200Hzand less than 0.5% above that frequency. 
Another new feature in the DM7 is a variable energy 
control giving four frequency weightings — different to 
those obtainable from the control unit — to accommo
date widely varying room acoustics.
Hear the B&W DM7 — you may well agree that this is 
the finest small speaker in the world today. Guaranteed 
for 5 years.

NSW: CONVOY SOUND WOOLLOOMOOLOO SHOWROOM 357 2444; INSTROL HI-FI 
PTY.LTD. 29 7290; PARK ST. HI-FI STEREO CENTRE 26 2798; MILVERSON PTY LTD. 
(CHATSWOOD) 412 2122 (PARRAMATTA) 635 3588; RIVERINA HI-FI 938 2663/4; 
UNITED RADIO DISTRIBUTORS PTY.LTD. 232 3718; ARROW ELECTRONICS 29 8580; 
RUSSIN HI-FI 799 2421; PITMAN’S RADIO & TV (WAGGA) 25 2155; ALBURY AUDIO 
CENTRE 25 1712; LEISÙRE SOUND (CHATSWOOD) 411 4944; WROTH CENTRE HI-FI 
(BATHURST) 31 2088; BYRON BAY TV & SOUND CENTRE 85 6762; SINGLETON 
HIGH FIDELITY CONSULTANTS 72 2270; HI-FI JUNCTION 389 4000; ACT: DURA
TONE 82 1388; VIC: SHEPPARTON HI-FI 21 9006; ENCEL ELECTRONICS PTY.LTD. 
42 3761; SOUND SPECTRUM (GEELONG) 9 6616; SOUTHERN SOUND (CITY) 67 7869 
(MOORABBIN) 97 7245; TIVOLI HI-FI 81 2872; THE SOUND CRAFTSMAN 509 2444; 
BUY RITE ELECTRIX 426200; NATSOUND 67 8158 ; INSTROL HI-FI 67 5831 ¡INSTROL 
HI-FI (FRANKSTON) 783 7535; QLD. JOHN GIPPS SOUND 36 0080; PREMIER SOUND 
(NTH. ROCKHAMPTON) 27 4004; TARGA ELECTRONICS (CAIRNS) 53 2715; RUSS 
ADAM (TOWNSVILLE) 71 5618; TAS. BEL CANTO (HOBART) 34 2008; UNITED ELEC
TRONICS (LAUNCESTON) 318528; AUDIO SER VICES (BURNIE) 312390; WEST. AUST. 
TECHNICAL SERVICES PTY.LTD. 31 5455; THE GINZA 61 7444; STH AUST. BLACK
WOOD SOUND CENTRE 278 1281 ; INSTROL HI-Fl 2237622 ; SOUN D SPECTRUM 2232181.

Sole Australian agent:

Convoli
! . > ■ i ir « « i1 i i r i MNTERNATIONAL

4 Dowling Street, Sydney 2001. Phone: 358 2088.
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A compact 3-speaker system for flats and home units:

Described here is a companion loudspeaker system to our earlier 
3-75L and 3-53L models. Designated as the 3-26L, it caters for 
those who may want a more compact and less expensive system 
but one which, at the same time, offers a high standard of perfor
mance, appropriate for serious listening.

The original 3-75L system (3 drivers, 
75 litres) was described exactly 12 
months ago, in the May 1977 issue. It 
has been extremely successful since 
then and has sold in large numbers 
both in kit form and ready built.

At the time, most of our earlier do-it- 
yourself loudspeaker systems had fallen 
by the wayside, mainly because of the 
uncertain supply of locally made 
drivers. After a certain amount of has
sle, we settled on a 3-driver kit 
marketed in Japan under the Nisco 
label — drivers which look remarkably 
like some of those we have seen in the 
big-name Japanese brands. They were 
imported for the project by the Dick 
Smith organisation, along with a pre- 
assembled crossover network and a 
pair of constant impedance fader pads 
for the mid and high range drivers.

We made the point at the time that 
other suppliers could purchase the 
units through D. S. Distributors or 
could import them direct, and we un
derstand that both options have been 
exercised freely.

The 3-53L system followed in the 
June issue, using the same tweeter and 
squawker but a 25cm woofer and a 53 
litre sealed enclosure. In the article, we 
stressed that the smaller drivers had a 
margin of sensitivity over the woofer 
and recommended use of, either the 
constant impedance pads, or fixed 
resistors of specified value to balance 
the overall response.

During the past few months, a strong 
demand has built up for something

Above: A front view of the prototype 3- 
26L Playmaster system, which offers ex
cellent performance, while economis
ing in both cost and space. In a fully 
finished unit the drivers would be 
covered by an acoustically transparent 
foam grille, as in the larger systems. 
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smaller and cheaper again, to suit the 
needs of listeners in flats and home un
its — but it had to be a 3-speaker system 
and it had to offer the best possible 
sound for the money!

Resulting inquiries finally brought to 
light a complete pre-packaged Nisco 
system containing two 20cm woofers, 
two squawkers, two tweeters and two 
simple crossover networks. The latter 
are ready fitted with leads and spade 
connectors and permit immediate and 
easy assembly.

As a packaged system, the price was 
certainly right, but what about the per
formance?

Since the bass response would de
pend heavily on the size of the 
enclosure, our first reaction was to 
specify something fairly generous but 
the result looked altogether too bulky 
for what was intended to be a compact 
system. So we had to reverse our ap
proach and settle for dimensions more 
in line with user expectations, op
timising the sound balance thereafter.

Another important aspect had to do 
with timber cutting sizes. Considerable 
economies, can result from nominating 
panel sizes which can be cut without 
waste from standard metric sheets, par
ticularly if the modern fold-together 
method of assembly is to be used.

An enclosure to the dimensions 
shown in the accompanying diagram 
meets the basic requirements: it looks 
compact and well proportioned, it uses 
materials economically and it offers 
adequate, if not thunderous bass.

That aspect settled, we foresaw 
problems with overall balance. If the 
earlier Nisco tweeters and squawkers 
had too much sensitivity for the 30cm 
and 25cm woofers, it was a safe bet that 
they would have an even greater lead 
on the 20cm woofer, if simply fed 
through the network supplied.

This indeed turned out to be the 
case, with the mid frequencies 
overshadowing everything else. Closer 
examination showed that this was caus
ed not only by the high sensitivity of 
the mid-frequency "squawker", but by 
the fact that the woofer itself had plen
ty of output over this region, un
restrained by any kind of inductor in 
the divider network.

If it had been a purely technical exer
cise, we might simply have discarded 
the crossover network supplied and 
specified something more pretentious 
— but that would have been the surest 
way to push the cost out through the 
ceiling! What we clearly had to do was 
to use the network supplied but 
supplement it with extra bits, as 
necessary.

So we have specified an 0.7mH in
ductor in series with the woofer to 
restrain its output in the mid-range. 
The inductor is actually the same com
ponent as used in this position in the 
crossover supplied with the 3-75L and 
3-53L systems. Dick Smith Electronics 
are arranging to import supplies of this 
inductor for those wanting to build the 
3-26L.

Alternatively, it can be hand-wound 
and we repeat the specifications given 
in the June 1977 issue: make up a non- 
metallic bobbin with a 25mm diameter 
centre and 50mm cheeks 20mm apart. 
Wind on 165 turns of 18B&S or 19SWG 
for an inductance of about 0.7mH.

For a stereo system you will need two 
such inductors.

To attenuate the output from the 
other drivers, we suggest purchasing 
four 15-ohm resistors of not less than 
3W dissipation and four 4.7-ohm 
resistors of not less than 1W dissipation. 
These should be adequate for the 
average situation but higher wattage 
types may be desirable if you anticipate



running the systems at a high level for 
prolonged periods.

An accompanying diagram shows the 
content of, and connections to, the 
basic crossover network, plus the ad
ditional components we regard as es
sential for well balanced sound.

With 15 ohms in series and 4.7 ohms 
in shunt, the mid-range driver is cut 
back drastically but the total output of 
woofer and squawker is still ample.

The resistors are used the other way 
round in the tweeter circuit, giving 
much less attenuation for optimum 
balance.

Incidentally, the inductor in shunt 
with the tweeter, which we measured 
at 0.6mH, is part of the crossover 
network supplied. If, for any reason, 
you wanted to wind one up, the re
quired inductance would be given by 
about 83 turns of the same wire on the 
bobbin specified earlier.

For those with ordinary soldering 
skills and facilities, the addition of the 
extra components will not involve any

The above drawing shows dimensional details of the 3-26L enclosure, as designed 
for fold-around assembly. It is drawn in the upside-down position in which it is 
assembled; when turned the right way up, the join is at the bottom, on the carpet, 
and the tweeter is at the top. Otner more conventional methods of construction 
can be used, if working from raw materials,.and the individual dimensions can be 
varied, provided the effective internal volume is not decreased. The enclosure
must bi airtight.

great hassle. The woofer series inductor 
can be clamped in some way to the baf
fle and wired in series with the active 
lead. The resistors can be attached 
either to the respective drivers or to the 
lugs on the network or, better still, 
assembled on a seperate strip of 
tagboard. Where they mount physically 
is not important, provided they are 
firmly anchored and in the correct 
position in the electrical circuit.

For those who prefer not to get in
volved in soldering, etc., we gather that 
Dick Smith Electronics will be providing 
a sub-assembly which will permit push- 
on connections to the loudspeakers 
and the original crossover network.

While this might seem to add up to a 
lot of "fiddling" with the original kit, 

our clear objective was to achieve a 
general behaviour commensurate with 
the larger units in the series — and this 
we have achieved.

Sensitivity is virtually the same and, 
while the power handling capability 
would obviously be less, it should be 
well suited to the domestic scene with 
any amplifier having a power rating of 
around 10 to 25 watts per channel. 
Typical of such compact systems, it 
lacks the bottom octave around 40Hz 
and may therefore not be a prime 
choice for classical organ fans. But, on 
ordinary program material, there is no 
sense of inadequate bass, and there is 
plenty of everything else.

The middles are prominent enough 
to give the kind of "presence" that
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Wherever there is Entertainment 
you will see a part of

Cash-More Sound

SOUND SYSTEMS & 
DISCOTHEQUE LIGHTING

Fabulous Soundout Discotheques — One of the 
most reliable discos now in use by DJs and Clubs all 
over Australia and Tasmania. Now with 200 watt 
inbuilt power amps, stereo or mono, belt drive, T/T, 
OWE fac., Slave out, tape in, tape out, mic and 
rexine covered, lock down lid, weight app. 40kg. 
Fully guaranteed 12 months.

THE PLAYMASTER 3-26L SYSTEM

Assembly of the 
enclosure is 
simplicity itself. 
With the grooves 
and baffle edges 
wetted with glue, 
fold the sides top 
and bottom 
.around the baffle 
as shown, with 
what will be the 
top resting on the 
floor.

Being careful not 
to stretch or frac
ture the surface 
coating, bring the 
edges of the bot
tom and side firm
ly together. Wipe 
off any surplus 
glue, secure with 
adhesive tape and 
leave overnight to 
set.

☆ ☆ ☆ ☆ ☆

☆ PROJECTORS & ACCESSORES & SPARE PARTS.
☆ RAINBOW STROBE CONTROLLERS.
☆ STROBES
☆ COLOURED LAMPS E.S. 8 COLOURERS.
☆ SMOKE BOMBS
☆ DRY ICE FOG MACHINES.
☆ SPEAKER CABS.
☆ MICS * STANDS ☆ N.A.B. CARTRIDGE 

MACHINES, etc.

FOR YOUR ENTERTAINMENT NEEDS CONTACT 
CASH-MORE SOUND OR VISIT THE 

SHOWROOMS AT 149-151 GEORGES RIVER RD, 
CROYDON PARK, SYDNEY. TEL. (02) 798-6782, 

(02)798-5647.

FREE BROCHURES — PRICE LIST ON REQUEST 

SALES — SERVICE — 
INSTALLATION — HIRE

many like, while the top end is well sustained — and better 
than the average pair of adult ears!

The enclosure pictured at the head of this article was a 
prototype, supplied ready built by the cabinet maker, and 
we therefore cannot offer instructions on the basis of "this is 
how we put it together". However, the cabinet kit which 
will be offered through the Dick Smith organisation (and 
possibly others) will almost certainly be along the same lines 
as those for the earlier (and larger) 3-75L and 3-53L systems. 
For the sake of completeness, therefore, we summarise 
those instructions on how topioceed:

In the now popular fold-over type of enclosure kit, you 
will find that the sides, top and bottom have been made 
from a single strip of pre-surfaced particle board. Ninety
degree grooves have been milled where the joints will be, 
leaving the segments held together only by the timber
grained surface finish. An additional rectangular groove is 
milled to take the front baffle, and a shallow rebate to take 
the rear panel as a final step in the assembly When adhesive 
in run into the grooves and the sides, top and bottom are 
folded around the baffle, as illustrated on these pages, a 
potentially airtight enclosure is formed.

(These days, most commercial loudspeaker enclosures 
and, indeed, most TV* console cabinets are made in this 
fashion.)
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AGFA-GEVAERT V356

The superb dual layer tape
Truly a technical triumph—Agfa CARAT 
combines two magnetic layers in one tape. 
The lower layer is highly sensitive iron oxide 
that is specially designed for low frequencies. 
Above is a layer of chromium dioxide whose 
optimum output level is ideal for high 
frequencies. Together they give an 
extraordinarily high replay characteristic for 
high quality audio equipment. Available in 
C48,C60and C90.

AGFA-GEVAERT FOR STILL AND MOVIE CAMERAS, FLASHGUNS, COLOUR FILM FOR SLIDES, PRINTS AND MOVIES, MAGNETIC TAPES.



— —

Why blame your tape recorder 
for problems caused by 

your tapes?
Every day people all over 
the country go into hi fi 
dealers with complaints 
about their tape recorders.

When in reality what 
they should be complain
ing about is their tapes.

Because the fact is, a lot 
of the problems that 
plague tape recorders can 
be attributed to bad tape.

HEAD WEAR IS CAUSED BY YOUR 
RECORDER. OR IS IT?

If you have to clean your 
tape heads more than 
usual ... for example ... it 
could be that your tape 

doesn’t have a special 
nonabrasive head cleaner.

Maxell has one.
If your recorder jams, it 

can be any number of 
things. Maxell does some
thing to prevent all of 
them happening.

We make our cassette 
shells of high impact poly
styrene. And then so they 
won’t crack even after 
years of use, we finish them 
to tolerances as much as 
60% higher than industry 
standards.

JAMMING IS CAUSED BY YOUR 
RECORDER. OR IS IT?

Inside, we use free roll
ing Delrin rollers so the 
tape doesn’t stick.

And finally, we screw 
instead of weld everything 
together because screws 
make stronger cassettes.

If your tape recorder 
frequently suffers lapses in 
sound, it could be the 
tape is of inferior quality.

Maxell tape is made of 
only the finest polyesters. 
And every inch of it is 
checked for even the 
slightest inconsistencies.

POOR TRACKING IS CAUSED BY 
YOUR RECORDER. OR IS IT?

So if you’re having prob
lems with your recorder, 
try a Maxell cassette, reel- 
to-reel tape.

You might find there’s 
really nothing wrong with 
your tape recorder, just 
with your tape.

Switch to Maxell!

Maxell Recording Tape write to iry Service, P.O. Box 49, Kensington, N. .2033
»14/79

axell UD

Sound



Before starting, make sure that you 
have available a large tube of PVC 
adhesive ("Aquadhere" is fine), some 
adhesive tape, a clear space on the 
floor covered with paper (in case you 
spill some glue) and a scrap of clean 
cloth to wipe off any surplus.

Open the cabinet timbers full length 
on the floor and stand the baffle, 
tweeter end down, in what will ul
timately be the top of the enclosure. 
The idea is that, when the panels are 
folded around it, the join where the 
two outer ends meet will be at the bot
tom. Remember also that the rebated 
side of the baffle is the front face.

Having worked out how everything 
will fit together, put the baffle aside 
and apply adhesive to all the 45-degree 
surfaces and to all surfaces of the rec
tangular slot for the baffle. Apply 
enough adhesive so that, when spread 
with a finger, it will wet all surfaces 
evenly. Wet the butt edges of the baffle 
all round and run a thin extra line of 
glue in the bottom of each V and in the 
rectangular groove.

This done, slip the baffle into posi
tion, tweeter end down and rebated 
face to the front, without pushing it too 
hard into the groove. Now fold the 
sides and bottom carefully up around 
it, allowing the baffle to slip into its 
natural position, without straining 
either "hinge". Bump the panels into 
place with the ball or the hand, bring
ing the two free edges tightly together. 
Hold them in this position with as many 
strips of adhesive tape as seem 
necessary.

Wipe away the surplus adhesive and 
put the enclosure aside overnight for 
the joints to set hard. The second 
enclosure can be assembled in a similar 
manner.

The next logical operation is to 
mount the drivers — a job that calls for

CROSSOVER
While it is logical 
to use the network 
which comes with 
the driver kit, it 
leaves too much 
emphasis on the 
middle register. 
The additional 
components are 
essential to the 
design. Nominal 
impedance is 
8 ohms.

care, if you are not going to end up 
with a finger or the tip of a screwdriver 
through a cone!

With the enclosure on its back, posi
tion each of the three drivers and make 
sure that they rest snugly against the 
surface of the baffle. If they don't, dress 
the hole with a file until they do. go 
easy, however, because each of the 
drivers will ultimately have to be sealed 
into position. This done, line up the 
holes for the sake of neatness, mark 
their positions with a soft pencil and 
put the drivers safely aside.

The simplest way to secure the 
drivers is with flat-headed self-tapping 
screws of appropriate diameter and 
length. However, don't try to drive 
them straight into the particle board or 
you may fracture the edges of the 
cutouts. Drill a suitable pilot hole for 
each, angling it, if anything, slightly 
away from the cutout.

It is absolutely essential that the 
drivers make an airtight seal against the 
face of the baffle. An elegant method 
of sealing, applicable to the woofer and 
tweeter, is to affix a gasket to the face of 
the baffle made from adhesive backed 
foam (eg Engels no. 5C draught ex
cluder, sold by hardware stores).

Lay the drivers in position and poke a 
hole through the gasket where the 
screws go through. Then insert the 
screws, tightening them just sufficiently 
to compress the foam. Too much 
pressure and you'll collapse the threads 
in the particle board.

Sealing the squawker is a little more 
difficult, because of its shape, but it can 
also be done with a layer of adhesive 
foam, given a little extra care.

As an alternative to the adhesive 
foam, the drivers can be bedded down 
against a ring of soft, non-hardening 
caulking compound. The art in using 
this is to apply it as a "string", rather 
than in lumps, so that it squeezes out 
evenly under pressure. Particularly in 
the case of the squawker, it can also be 
worked into the crevice from the rear, 
rather like plasticine.

Now move to the rear of the cabinet 
and install the wiring as per suggestions 
earlier. Be particularly careful that you 
identify the "plus" leads on the drivers 
(stamped + or a red washer under the 
lug) and on the main input terminal 
strip (red spot). Make all other connec
tions as shown in the diagram. Watch

this carefully and the phasing of your 
stereo pair will be correct.

Exactly where the crossover network 
and other components are placed is not 
critical, as long as they are rigidly 
mounted and connected correctly into 
the circuit. Attached to the rear of the 
baffle is probably as good a place as 
any.

A certain amount of damping 
material is desirable inside the cabinet, 
but not too much in this case. We 
suggest a strip of Innerbond about 
30cm wide and about 110cm long. Dou
ble it over and, with drawing pins, sus
pend it as a double curtain from the top 
of the enclosure, so that it hangs down 
behind the drivers, resting against the 
sides and the bottom and dividing the 
enclosure roughly into two com
partments.

This done, the back can be inserted 
and glued in position— a rather final 
act because, thereafter, any future 
access to the enclosure will have to be 
gained through the loudspeaker holes.

Because the access through a small 
woofer hole is limited, and because we 
thought we may want to experiment 
further with the system at some future 
date, we went to a little extra trouble: 
we fitted internal cleats right around, in 
line with the rear rebate, added a gas
ket of adhesive foam and screwed the 
back into position. Knowing we were 
going to do this, we also used bolts and 
nuts to secure the drivers, rather than 
the self-tappers.

However, assuming that you follow 
the simpler course, Tay the enclosure 
face down and wet the entire rebated 
surface with PVC adhesive, without 
leaving any surplus behind. Also wet 
the edges of the rear panel and press it 
into position. For good measure run a 
thin line of adhesive around the space 
between the two, leaving the enclosure 
face down until the adhesive has 
hardened.

Finally, stand your enclosure the 
right way up, wipe off any signs of your 
toil, press the foam grille into place and 
the job is done.

All that remains is for you to sit back 
and enjoy the results of your handi
work — and we think you'll do just that. 
The 3-26L looks fine and sounds fine 
and the money you'll save on its com
mercial equivalents will be money you 
can spend on records and tapes! —
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Fixing the drivers in position calls for
care: don't damage the cones and
don't fracture the edges of the cutouts
by using over-large screws or failing to
drill pilot holes. The drivers must be
bedded down against some kind of
sealing material.



BUILD THESE SUPERB PLAYMASTE 
12" 3-WAY SPEAKERS IN 2 HOURS 
AND SAVE $105

GREAT NEWS! Dick Smith now has the famous Playmaster speaker systems in two 
forms — as a kit and fully built up.
Make them up from a kit and save $105.
It's so simple too — everything is precisely cut and shaped, so you don't have to know 
anything about woodwork.
Just follow the simple instructions and in a very short time you will be sitting back 
listening to the magnificent sound of your new Playmaster speakers — feeling very 
pleased with yourself because you've just saved $105.
Of course the Playmaster speaker systems are so well renowned they need no introduction 
Designed by Neville Williams M.I.R.E.E. (Aust.) Editor-in-chief of Electronics Australia 
magazine, we have arranged for them to be manufactured under tight quality control 
to the exact Electronics Australia specifications.
All Playmaster speakers feature removable de luxe foam grilles and are finished in wood
grain vinyl that's almost impossible to tell from real timber - except that it's washable 
and more durable.

12" 3-WAY 10" 3-WAY
Speaker Enclosure:
Frequency Response:
Impedance:
Sensitivity:
Power Rating:
Crossover:
Di mensions:

75 litre, infinite baffle
28Hz - 20kHz
8 ohms
93 dB
80 watts music
3-way (1500Hz & 5000Hz)
71.7(H)x47.5(W)x29.3(D) cm

53 litre, infinite baffle
35Hz - 20kHz
8 ohms
92 dB
60 watts music
3-way (1500Hz 8< 5000Hz)
62.0(H)x39.3(W)x29.3(D) cm

PLAYMASTER 12" KIT
Cat. C 2042
Speaker Kit (Pair)..... $130.00
Cat. C-2622
Box Kit (Pair)............$124.00

PLAYMASTER 10" KIT
Cat. C-2044
Speaker Kit (Pair)..... $99.75
Cat. C-2624
Box Kit (Pair)............$89.50

Total System Price.... $254.00
Cat. A-2364
Fully Built-up (Pair)..$359.00
SEE THESE MAGNIFICENT PLAYMASTER

Total System Price.... $189.25
Cat. A-2362
Fully Built-up (Pair)..$289.00

DICK SMITH ELECTRONICS ®
SPEAKER SYSTEMS, LISTEN TO THEM YOURSELF, AT ALL DICK SMITH STÖRES.

Order value 
S5 S9 99

SYDNEY 
125 York St 
City Ph 29-1126.

147 Hume Hwy, 
Chullora. Ph: 642 8922 
We've moved'

welcome here

P&P charge
SI 00
S2 U0
S3 00

MAIL ORDER DEPARTMENT PO Box 747. Crows

SYDNEY
162 Pacific Hwy 
Gore Hill Ph 439 5311 
Ample parking at door 
Nest. NSW 2065 Phone

SYDNEY MELBOURNE
30 Grose St. 399 Lonsdale St,
Parramatta Ph 683 1133 City Ph 67 9834 
1st floor friendly store' New right in town1

439 5311. Post & Pack extra. WE HAVE

MELBOURNE
656 Bridge Rd. 
Richmond Ph 42 1614 
Easy access, huge stock.

BRISBANE ADELAIDE
166 Logan Rd, 203 Wright St,
Buranda Ph 391 6233 City Ph 212 1962
Opens 8 30AM Now Open. See us*

DEALERS RIGHT ACROSS AUSTRALIA - THERE’S ONE NEAR YOU!



Conducted by Ian PogsonCircuit & Design Ideas
Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used

Finding capacitance using an AM receiver and RF noise
The value of an unknown micro

henry inductor, including toroids, or of 
a picofarad range capacitor can be 
determined accurately using the broad 
spectrum of RF noise generated by a 
calculator's interrupted LED readout, 
feeding an AM radio's antenna input 
through a parrallel LC filter having one 
element already known. The receiver is 
tuned for minimum noise with the 
calculator loosley coupled to a 1- or 2- 
turn pickup loop, and the audio gain 
set high in order to reduce the 
automatic gain feedback compensa
tion.

UNKNOWN L

RECEIVER

CALCULATOR

Alternatively, the needle of an S- 
meter on the receiver can be observed, 
or the AGC voltage level can be 
monitored to find the frequency block
ed by the LC filter resonance. The Q 
factor can be estimated from the

sharpness of the null. There is no 
problem from broadcast transmitter in
terference at poor reception locations 
inside steel-framed buildings.

(By James F. Wilkins, 6215 Lone Oak 
Drive, Bethesda, Maryland, USA.)

Battery voltage monitor uses only two components

A device introduced by Litronix, Inc., 
has wide application as a voltage 
monitor in all types of battery-operated 
equipment. The RCL-400 Battery Status 
Indicator is a current-controlled LED 
which has a voltage sensing integrated 
circuit incorporated into a small LED 
package.

The only additional circuit compo
nent necessary to build a voltage 
monitor is a suitable zener diode, or 
string of forward-biased diodes, to br
ing the device into its normal operating 
range. The RCL-400 is designed to turn 
on at 3V and off at 2V. Thus normal 
operation can be provided by selecting 
Vz = Vcc — 3V. When Vcc drops to Vz 
+ 2V, the LED is switched off by the in
ternal IC voltage sensing circuit to give

a low voltage indication. Since the 
device has a relatively constant current 
demand in the on region (about 10mA), 
the zener power rating need only be 
250mW for most battery-powered 
equipment. One precaution is 
necessary. You must be sure that the 
voltage across the LED does not exceed 
5V (its maximum rating).

For low voltage IC circuits using 
a nominal 4.5V battery, the required 
value of Vz is only 1.5V. It is easy to ob
tain this value by simply substituting a 
pair of silicon diodes in series with the 
LED.

(By Stuart W. Hawkinson, in "73".)

Editorial note. We have checked with 
the Australian representatives regar
ding the availability of the RLC-400. 
This particular type is not available but 
the RLC-410 is available. The only 
difference seems to be that where the 
RLC-400 off voltage is 2V, it is 2.4V for 
the RLC-410. Supplies of the latter 
should be available through Silicon 
Valley, 23 Chandos Street, St Leonards, 
NSW 2065.

Hunting RF noise with a grid dipper
Noise external to receiving equip

ment can sometimes be difficult to pin
point. A spectrum analyzer is beyond 
the reach of most amateurs. Here is a 
cheap substitute that has been proven.

Some time ago man-made in
terference was tearing up com
munications across a wide spectrum, 
seriously upsetting some military 
operations. Engineers tried to solve this 
with a spectrum analyzer and failed. As 
radio amateurs, a friend and I were ask
ed if we could solve the problem I 
devised the idea of using my grid dip

oscillator and a CRO. The CRO was 
connected to the internal/Jipper diode 
and ground.

At 2MHz there was plenty of grass 
when the dipper coil was placed near 
any building wiring. Reducing the CRO 
sensitivity, the grass was barely notice
able. We probed around. It didn't take 
long to locate a relay used for aircraft 
obstruction lights that was defective.

Any battery operated dipper can be 
used. It can be hooked up to the audio 
section of a battery operated portable 
radio. Make sure the dipper switch is in

the diode position, so it is being used as 
a field strength meter. To hook the 
dipper up, solder one wire to the out
put side óf the dipper diode and the 
other wire to ground. These wires go 
either to the CRO vertical input or, in 
the case of a radio, to the volume con
trol.

Tuning the dipper to harmonics, 
hunting parasitics, or debugging a 
transmitter is easy too, since the CRO 
gives an excellent visual display.

(By John P Dieringer, W6RVP in 
"73".)
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CIRCUIT & DESIGN IDEAS

Low voltage power supply 
is short-circuit proof

This little power supply is virtually short-circuit proof, 
handy and cheap. It supplies a regulated output of up to 
500mA between 6 and 30 volts and current limits itself at 
about 1A. It can supply lower voltages (down to about 2.5V) 
if the proper zener diode is selected. To determine the 
proper zener voltage rating subtract one volt from the 
desired minimum voltage. Thus, for a 6V bottom limit the 
zener would be 5V.

To improve regulation at low current levels, RI (4.7k 
1W) should be added to the circuit as shown. This is op
tional.

Transformer T1 should have a secondary winding of 24V 
at 0.5A. 11 is a 240V neon lamp and the rectifier diodes 
should be rated at 1A and need only be 50PIV types. Q1 may

Simple 12V battery charger 
has automatic shutoff

This automatic shutoff battery charger will not dry out 
batteries by overcharging. It should be adjusted by setting 
the 500 ohm potentiometer while it is connected to a fully 
charged battery.

(From "73".)

be any NPN power transistor rated at 15 watts or more, such 
as the 2N3055. Q2 is a 2N697 or similar.

(By Jim Huffman, WA7SCB, in "CQ".)

RADIO 
DESPATCH 

SERVICE
869 GEORGE ST. N.S.W. 2000 

(NEAR HARRIS ST)
PHONE 211 0816. 211 0191

• “Weller" — Soldering Irons and Accessories — Wide 
range now available.

• WSU-30 — Standard or Modified Wire Wrapping Tool 
carried.

• "Kynar" — 30 AWG wire-wrap wire - Assorted colour 
range.

• “CSC" - Quick-Test - Bus and socket strips carried.
• "N.S. Data Books - on transistors, IC's, etc, available.
• LED Bezel Lamp Indicator — Panel mounting, in - red, 

green, yellow.
• Fuseholders - Cartridge and clip type. To suit - 2AG and 

3AG fuse.
• “00’, 2AG, and 3AG Glass Fuses - Wide range carried.
• N.L.S." LM-300 and LM-350 Digital L.C.D 

Multimeters.
• “Ralmar" C.B. Crystals available for channels 1-18.
• Linear-AMP - SK7P - 120 H.F. 120 watts for AM- 

Radio.
• “Panther" precision - Reg. C.B. power supply 13.8V, 2A 

cont.
• “EEI” Series Parabolic Record Cartridges and Styli.

• “Texas Instruments" Calculators and Accessories — Wide 
model range.

• F/ Glass - Copper Clad P.C. Board. Sizes: 6”x3", 6”x6”, 
9”x6", 12"x12”.

• “Dalo" P.C. Board Etching Pen.
• E.A. and E.T.I. Printed Circuit Project Boards.

Open: Mon.-Fri. 8.00 am-5.30 pm 
Thursday late night shopping until 8.30 pm. 

Saturday 8.00 am-11.45 am.

Variable pulse train generator

The circuit shown will generate a 
pulse train in which the pulse duration, 
pulse interval, and number of pulses 
can be varied independently by setting 
the time-constants R1C1, R2C2 and 
R3C3, respectively.

When a negative-going trigger pulse 
is applied, timers 1 and 3 are activated. 
With A high, T2 is triggered at the end 

of T1 timing interval, and T1 is triggered 
at the end of T2 timing interval. A train 
of pulses is generated at the output. 
When A goes low at the end of T3 tim
ing interval, T2 can no longer be 
triggered by T1. The pulse train ends 
when T1 completes its last timing cycle.

(By Dr N. H. Sabah, in "Wireless 
World".)
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SAVE UP TO 50% ON....

BRAND NAMES

• 400.000 soldin 1977
• Tape Made in Australia
• Screwed (not Welded) 

body
• Jamproof floating 

mechanism
• Quality ferric oxide
• 14 day money back 

undertaking.

WHILE STOCKS LAST

DISCOUNT TDK
ri) C90min $3.99
LU C60min $2.99

Limited supply only.
SD-C60$1.99 

SUPER

Professional
AMPEX

C46—$.79c
C60—$.89c
C90—$1.09
C120—$1.39

SCOTCH

PLUS
C60 min.—$1.99

20/20
C60 min.—$2.99
C90 min.—$3.59

DYNARANGE
C60 min.—$2.49
C90 min.—$2.99

MASTER
C60 min.—$3.49
C90 min.—$3.99

RAMBLER DARROS
PORTABLE 
TU75FS

—PERFECT GIFT

$89

HI-ENERGY

C46—$1.29
C6O—$1.49 
C90—$1.69
C120—$1.99 by Oindy

CITO «---.-te*-.

• 3 band radio 
(AM-FM-SW)

ft Power supply 
AC/DC

• Twin Speakers.
• Built-in Cond 

mic.
• Auto stop with 

sleep switch.
• Tuning/Battery 

level meter.

You can't go wrong.

reel to icd

Futuristic 
brushed aluminium

HOLDS 
42 

CASS 
Fantastic... 
$16.99

Exclusive 
DINDY INDEX 
Quality leather look — 
hard bound, 
alphabetically folioed.

$3.59

The Perfect
DIAMOND

LARGE BRIEF
CASE
Smart attache 
style holds 32 
Cassettes.

$6.99

MED. BRIEF 
CASE 
HOLDS 
10 
CASSETTES

$2.99

C46—$1.79
C6O—$1.99
C90—$2.59

600' x 5” — 
900' x 5%" —
1200 x7 " — 
1800' x 7" —
2400' x 7" —
H/Cleaner tape 99c
8 TRACK

C60 $1.59
C80 $1.89

, $2.49
$2.85 
$3.25 
$5.25 
$5.69

MAILORDER FORM TO:
DINDY, P.O. BOX 555 TWEED HEADS. 

N.S.W. 2485. Ph. (075) 364629.
N.Z. Enquiries:

P.O. Box 17. 214 Greenlane, Auckland.

TYPE

PLEASE RUSH MY ORDER TO
ALLOW 2 WEEKS. FOR DELIVERY BY IPEC. FREE Dmdy

Catalogue...
NAME-----------
Street Address

P/C Phone

B/C. Sign — 
[ 4 I 9 I 6

SIZE QUANTITY

FREE: DINDY’S 
FULL RANGE 
CATALOGUE.
Just send 18c Stamp

PRICE SUB

$2.00 
$

DELIVERY AND INSURANCE
Just for YOU... TOTAL
One Free Cassette rack, holds 10 --------------
BONUS ON $50 ORDER □ TICK BOX
I enclose cheque, P/O or Bankcard, to the value of
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A low-cost 3MHz 
frequency counter
This little frequency counter is of basic design and uses a minimum 
of components, thus keeping down the initial cost. At the same 
time, it is capable of good performance and should meet the needs 
of many readers who do not want the ultimate in accuracy or high 
frequency capability. In any case its shortcomings can be con
siderably improved by adding circuitry if required.

by IAN POGSON

In Circuit & Design Ideas for June 
1977, we included an item describing a 
simple frequency counter using CMOS 
devices taken originally from a short 
item by JJoyd F. Botway, in "Elec
tronics" for 16th September, 1976. The 
basic idea appealed to me and I 
thought that it would be worthwhile 
"dressing it up" and making a full con
struction project.

A quick mock-up of the basic circuit 
and some tests showed that it-would be 
worthwhile pursuing to a logical con
clusion. Looking at the circuit, a 
number of questions arose. How many 
digits would we use? Would we retain 
the suggested astable multivibrator 
timebase, or would we provide some 
other arrangement? Also an input 
preamplifier would be needed, 
together with a suitable power supply.

In considering the astable mul
tivibrator, it was set up and it worked 
quite well. However, the stability and 
accuracy of the unit would only be 
modest and furthermore, its frequency 
would generally have to be set by mak
ing the counter read correctly a known 
incoming frequency.

After some consideration, I decided 
that it would be better to use the 50Hz 
mains frequency as the timebase, thus 
eliminating the need for calibration. 
True, this would mean accepting the 
fact that the mains frequency constant
ly drifts slightly about the mean of 
50Hz, so that the accuracy of the 
timebase would be only about 0.5 per 
cent. However, this is not a serious 
shortcoming for many general-purpose 
frequencies. In any«case the instrument 
could be provided with an external 
timebase jack, so that a better timebase 
could be used if available.

The original timebase had a period of 
20ms, with 10ms for counting and 10ms 
for display. The 10ms counting means 
that we have a count with a resolution 
of 100Hz. Also, the rapid switching of

Provision for external timebase and

the short intervals gives a LED readout 
which appears to be on continually. 
This feature would be retained, but the 
question arose as to whether the 
resolution should be brought to 10Hz 
and possibly even to 1Hz. This could be 
provided by adding two decade 
dividers.

The 1Hz resolution would mean that 
there would be counting and display 
times each of 1s, which is also quite 
satisfactory. However, with the in
termediate resolution of 10Hz, the 
counting and display times would each 
be 100ms, resulting in "blinking" of the 
readout LEDs. This was considered to 
be objectionable by the original 
author. However, I tried it and while 
the blinking is very much in evidence, I 
considered that it would be worthwhile 
including it, as it only entailed an extra 
switch position.

As it was considered worthwhile to 
take the resolution right down to 1Hz, 
it naturally followed that it would be

5-digit readout are features of the design.

desirable to go to a five digit readout.
This left the questions regarding a 

power supply and a preamplifier to be 
resolved. A suitable power supply 
presented no particular problems. A 
preamplifier could be a problem, as a 
reasonable amount of gain is required, 
together with a high input impedance. 
As this counter is intended to oe a sim
ple one, the preamplifier circuit finally 
adopted is relatively simple, yet it does 
the job required.

A look at the circuit will reveal just 
how simple the final counter is. The 
power supply consists of one of the 
Ferguson 5VA range of transformers, 
together with a silicon diode bridge 
rectifier circuit, a three terminal IC 
voltage regulator and two electrolytic 
filter capacitors. This supplies 12V 
regulated to the whole unit, including 
the display LEDs.

The output of the bridge rectifier 
consists of a series of pulses at twice the 
mains frequency, or 100Hz. in order to
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retain these pulses, which would 
otherwise be severely reduced in 
amplitude by the first filter capacitor, 
an isolating silicon diode is added 
between the output of the rectifier and 
the first filter capacitor. The pulses are 
taken off via a voltage divider con
sisting of a 1.8k and a 10k resistor in 
series. The junction gives a voltage 
suitable to drive a Schmitt trigger.

A ,01uF capacitor is shunted across 
the 10k resistor and its purpose is to 
filter off any spikes which may find 
their way in via the mains and which 
may otherwise upset the smooth flow 
of pulses feeding the Schmitt trigger. As 
a further precaution, a small signal 
silicon diode is added between the in
put to the Schmitt trigger and the supp
ly rail. This is added to shunt off any 
spikes which may get past the ,01uF 
capacitor and which may damage the 
Scnmitt trigger.

The 100Hz square wave output from 
the Schmitt trigger is suitable for driv
ing subsequent circuits. For a resolu
tion of 100Hz, we require a waveform 
such that we can use 10ms for counting 
and 10ms for display, or a total period 
of 20ms, which is 50Hz. To achieve this, 
the output of the Schmitt trigger is fed 
into one half of a 4013 dual D flip-flop.

To achieve resolutions of 10Hz and 
1Hz, we need counting and display 
periods of 100ms and 1s, respectively. 
To do this, the output of the Schmitt 
trigger is fed into a 4518 dual BCD 
counter. Each section is used to divide 
by 10, and the rotary switch is used to 
select the signal straight from the 
Schmitt trigger, or from one or two 
decade dividers as required.

Before the frequency to be measured 
can be fed into the 4026 decade 
counter and decoders, it is fed into a 
preamplifier, followed by a Schmitt 
trigger. The preamplifier consists of a 
2N5485 junction FET, with a PNP bipolar 
transistor type BC558 as the load for the 
FET. The input impedance of the 
C reamplifier is high for low level signals 

ut when the signal becomes large 
enough for the two diodes in the input 
circuit to clip, then the impedance as 
seen by the input signal becomes low, 
limited by the 1k resistor in series with 
the diodes.

With sufficient input, the signal at the 
output of the preamplifier is of suitable 
level to drive the following Schmitt 
trigger and the output of the Schmitt 
trigger in turn drives the first 4026 
counter and decoder, and so on.

As mentioned earlier, the 
preamplifier has been kept reasonably 
simple and as such, has its limitations. 
The sensitivity of the device at audio 
frequencies is better than 100mV. The 
sensitivity is retained into the lower RF 
range but starts to fall off as higher 
frequencies are approached. At about 
3MHz, the sensitivity has fallen to the 
point where about 1V is required for a 
reading. A little above 3MHz is typically 
the upper limit of the counter as a 
whole.
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Low-cost 3MHz frequency counter

GENERAL PURPOSE 
TRANSFORMERS TO SUIT 
EVERY PROJECT WITH 
TWIN SECONDARIES FOR 
GREATER VERSATILITY. . .

5VA P.C.B. MOUNTING

SERIES
V A

PARALLEL TYPE

6
9

12
15
18
24 
30

.83 

.56 

.42 

.33 

.28 

.21 

.17

3
4.5 
6

7.5
9

12
15

1.67 
1.11

.83 

.67 

.56 

.42 

.33

PL6/5VA 
PL9/5VA 
PL12/5VA 
PL15/5VA 
PL18/5VA 
PL24/5VA 
PL30/5VA

20VA CHASSIS MOUNTING J
12
15
18
24
30
40
50

1.67 
1.33
1.11 
.83 
.67
.5 
.4

6
7.5
9

12
15
20
25

3.33
2.67
2.22
1.67
1.33
1.0 
B

PL12/20VA 
PL15/20VA 
PL18/20VA 
PL24/20VA 
PL30/20VA 
PL40/20VA
PL50/20VA

40VA CHASSIS MOUNTING WITH TAPS
Vs
Vp

15, 13.5, 12,9,3
7.5,6, 1.5

2.67A
5.33A

PL15/40VA

Vs
Vp

30,27,24, 18,6
15, 12, 3

1.33A
2.67A

PL30/40VA

Vs
Vp

50, 45, 40, 30, 10
25, 20, 5

0.8A
1.6A

PL50/40VA

Vs
Vp

30V at 0.5A and 9V at 3A 
15V at 1.A and 9V at 3A

PL30-9/40VA

60VA CHASSIS MOUNTING WITH TAPS
Vs
Vp

30,27,24, 18,6
15, 12, 3

2A
4A

PL30/60VA

Vs
Vp

50,45,40,30, 10
25, 20, 5

1.2A
2.4A

DL50/60VA

Vs
Vp

80, 70, 60, 50, 20
40, 30, 10

.75A
1.5A

’L80/60VA

Available from Electrical Wholesalers 
or contact:

Internal view of the completed prototype. 16-pin DIL sockets with 
connections are used as standoffs for the

Counting and displaying are con
trolled in turn from the 4013 flip-flop. 
When the Q output is low, the clock in
put of each 4026 is enabled and the 
counters are operative. At the same 
time, the displays are disabled. When 
the Q output goes high, the clock in
puts are then disabled and the displays 
are operative.

At the end of each display period, the 
Q-bar output is differentiated by C2 
and R2 and the resultant pulse resets 
the counters. The periods used for the 
foregoing sequence are 20ms for 100Hz 
resolution, 200ms for 10Hz resolution 
and 2s for 1Hz resolution.

As part of the economy and simplici
ty of this counter, it will be noteathat 
there are no limiting resistors between 
the decoders and each segment of the 
display LEDs. The original designer of 
the basic circuit commented that 
resistors were not necessary. It would 
appear that the source resistance of the 
decoders is sufficient to limit the 
current to an acceptable level. Indeed, 
a random check on a number of 
segments showed that the current per 
segment to be about 8mA in each case. 
This is well within the limits set by the 
makers of the DL-704 displays.

Intending builders should have no
trouble in obtaining all the com
ponents to complete the Mini Counter.
The box which we used to house the
unit is available from Dick Smith Elec
tronics. The printed board was kindly

wire-wrap type 
7-segment LED readouts.

supplied by RCS Radio and supplies 
should be available from this source as 
well as from other board makers and 
various component suppliers. The 
power transformer is made by Ferguson 
Transformers and this item should be 
readily available.

In short, I had no trouble to get all 
the components to make up the 
prototype. However, there is just one 
item which may present a challenge to 
builders. This is the small piece of red 
Polaroid film which I used as a window 
for the five digit display. If the kitset 
supplier is unable to help with this 
item, it may be obtained from the 
Custom Service Division of Polaroid 
Australia Pty Ltd, Waterloo Road, North 
Ryde, NSW 2113. The price at the time 
of writing is 12c per square inch, plus 15 
per cent sales tax.

Construction of the Mini Counter is 
not difficult. Physically, the board and 
other items have been arranged to fit 
neatly into one of Dick Smith's "de
luxe" metal cases. Readers who wish to 
use some other box may have to cope 
with different mechanical problems.

As may be seen from the pictures, the 
board assembly has been arranged in 
the form of an "L", with the larger area 
being used for the horizontal part and 
the smaller area being vertical. The 
latter contains the digital displays and 
the 4026 counter/decoders. By incor
pora ting the displays and 
counter/decoders together, the

FERGUSON TRANSFORMERS PTY LTD
331 High Street, Chatswood, NSW. 2067
Tel: 407-0261 Telex: AA25728
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The component overlay pattern shows the PC board from the component side. 
Separate the main and display boards before mounting components.

problem of many interconnecting leads 
has been solved. The break caused by 
joining the two sections of the board at 
right angles can be readily bridged with 
only four flying leads.

Although I have just referred to the 
board assembly being in the form of an 
"L", this is not the way it comes in the 
first place. Having obtained a board, 
you will find that it is in one flat piece, 
similar to most other boards. There is a 
line in the form of a slot in the copper 
pattern, and the board must be careful
ly cut in two along this line. A hacksaw 
may be used and the edges touched up 
with a file after cutting. Be careful not 
to file off too much. Also, during these 
operations, considerable care should 
be taken not to damage the board in 
any way.

With the board cut into two pieces 
and before any attempt is made to ioin 
them together, each piece should be 
assembled with its components first. 
The usual procedure and precautions 
apply. Be careful not to overheat the 
components and start off with the 
smallest components first. There are 27 
links on the display board and one on 
the main board. These are followed 
with resistors, diodes, and so on and 
finally the power transformer.

If you elect not to use sockets for the 
ICs, then it is wise in the case of CMOS 
devices to connect the barrel of the 
soldering iron to the earth copper on 
the board during the soldering process, 
with a suitable clip lead. The earth and 
supply pins of each IC should be 
soldereo first. It is also wise to check 
every joint with a magnifying glass to 
make sure that there are no dry or faul
ty joints. This can save a lot of searching 
later on.

The sockets for the displays have 
been specified with long leads, so that 
the displays can be set well off the 
printed board for mechanical reasons 
involving items on the front panel of 
the box. When the sockets are soldered 
in place, full use should be made of the 
length of the leads available. Only 
about 1mm should protrude through 
the copper to allow for a good soldered 
joint.

Care should be taken to keep all the 
sockets square with the board and in 
line with each other.

With the two pieces of board 
assembled, leave the displays off the 
small board for the present. The next 
job is to solder the two boards together 
at a right angle. The cut edge of the 
larger board and the long uncut edge 
of the smaller board are the two edges 
to be brought together. The small 
board is set so that there is between 
1mm and 2mm of copper protruding 
beyond the copper of the larger board. 
The amount of overlap will be dictated 
by the row of soldered joints on the 
small board fouling the edge of the 
large board.

With the amount of overlap deter
mined, make three spot solder fillets, 
one at the centre and one near each 
end. Make sure that the boards are 
where they will finally be soldered and 
that they are square with each other. At 
this stage, it is still easy to unsolder a 
joint or two and make corrections, as 
well as bending the joints to make the 
assembly square. Satisfied that all is 
well, run a fillet of solder right along, 
thus making a permanent and strong 
joint.

The assembly can now be completed 
by adding the four flying leads between

PARTS LIST
1 Metal box 134mm wide x 76mm 

high x 150mm deep
2 Terminals 1-red 1-black
1 Miniature toggle switch SPDT
1 Rotary switch single-pole 3- 

position
7 31/2mm closed circuit jack socket
1 knob
1 Printed board 127mm x 168mm 

code 78C5
1 Red polaroid film, 4in x 1in, type 

HRCP/7
1 Power transformer PL15/5VA
1 IC, LM340T-12
1 IC, 4013
1 IC, 4518
1 IC, 74C14
5 ICs, 4026
5 LED displays, DL-704
2 IC sockets, 14-pin DIL (optional) 
6 IC sockets, 16-pin DIL (optional) 
5 Display sockets, 16-pin DIL with 

wire-wrap type connections
5 Silicon diodes, EM401 or 

eouivalent
4 Silicon diodes, 1N4148 or similar 
1 Transistor, BC558 or equivalent 
1 Transistor, 2N5485 or equivalent

RESISTORS (V2W)
1 1k 2 10k
1 1.8k 1 27k
1 2.7k 1 33k
1 3.3k 3 2.2M

CAPACITORS
1 220pF polystyrene
2 .01 uF 250V greencap
1 0.1 uF 250V greencap
1 0.47uF 250V greencap
1 33uF 16VW electrolytic (PCB)
1 47uF 10VW electrolytic (PCB) 
1 47uF 16VW electrolytic (PCB) 
2 2500uF 25VW electrolytic (axial)

MISCELLANEOUS
Hookup wire, solder, solder lug, 
rubber grommet, screws, nut, 3-core 
power flex, 3-pin plug, flex clamp, 
tinned copper wire for links.

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used in the prototype. Components 
with higher ratings may generally be 
used provided they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, provided the ratings are not 
exceeded.

the vertical and horizontal sections. 
Other leads destined for terminations 
on the front panel components may be 
added, either from the copper points 
underneath the board, or through the 
holes above the board as convenient. 
Before the assembly is fitted into the 
box, it is wise to make a thorough 
check to make sure that there are no 
errors. Transistors, electrolytics and 
diodes should be connected correctly,

ELECTRONICS Australia, May, 1978 41



How to crock 
a highly paid job 
as an electronics 

technician.
We’U give you excellent training - as good as you’ll get anywhere in Australia.We’ll give you free medical, dental and hospital treatment.We’ll provide plenty of good tucker and a comfortable place to stay.We’ll give you substantial leave, and on top of all that, we’ll pay you well while you’re training.On your side, you’ll give us a period of hard, but interesting and rewarding work. And, when eventuallyyou leave us, you’ll find yourself a fully qualified and experienced Electronics Ibchnician.Notabad thing to be, these days.So, if electronics is your idea of a great career and you are (at time of entry) approx. 15 to 17 for apprenticeship 

and over 17 for an Adult Trainee, join the Navy, Army or Air Force.Phone us at:Adelaide 2232891. Brisbane 2262626.Canberra (Navy)66 4697.Canberra (Army or Air Force) 47 6530.Hobart 347077. Melbourne 613731.Perth 3256222. Sydney 2121011.Wile to either the Navy, Army or Air Force Electronics IbchnicianCounsellor, GPO Box XYZ in yournearest State Capital City (please include your
Learn 

Electronics 
with us.

yiniwmi h «'n

Authorised by Director-General of Recruiting. Dept. Defence 

TSAP10.FP.28
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Low-cost 3MHz frequency counter

with nothing omitted and all external 
leads ready for the next operation.

Fitting the board assembly to the box 
along with items on the front and back 
panels is straightforward, but is best 
done in sequence for convenience. 
Four holes are needed in the back pan
el: a large hole for the grommet for the 
power lead and small holes each for the 
power lead clamp, earth lug screw and 
for heat sinking for the voltage 
regulator.

On the front panel, holes are drilled 
for the two terminals, the rotary and 
toggle switches, and the jack socket. 
The large rectangular cutout for the 
display window is 82mm x 18mm, with 
the top edge 61/2mm from the top of 
the panel. Four holes are required on 
the bottom of the box to mount the 
board assembly.

Fit the components to the front panel 
and the rubber grommet to the back 
panel. Insert the five displays in their 
sockets, with the decimal points lower
most. The displays are not pushed right 
into the sockets but rather only far 
enough so that when the board is fixed 

into the box, there is a gap of about 
2mm between the face of tne displays 
and the back of the panel. Run the 
power lead through the grommet and 
terminate the neutral and active leads 
on the board, and the green earth lead 
to a solder lug on the back panel. Do 
not clamp the mains lead at this stage.

Cut off the protruding transformer 
terminations, and any other protruding 
leads likely to short to the base of the 
box. It is also a good idea to add a strip 
or two of insulation tape to the bottom 
of the box and underneath the mains 
terminations as a safety measure. The 
four leads for the rotary switch should 
be terminated before fixing the board 
to the box. The piece of red Polaroid 
film should be fixed over the window 
cutout. It may be glued or fixed with 
some strips of adhesive tape.

The board assembly is fixed to the 
box with four round head screws, ’/sin 
long x Vein Whitworth, using two extra 
nuts on each to stand the board off the 
bottom of the box.

Finishing touches include clamping 
the mains lead and running a Viin x 

Vain Whitworth RH screw through the 
back panel to the voltage regulator. 
There are two nuts between the panel 
and the regulator, and one on the other 
side of the regulator. The appropriate 
leads are then run to the two input ter
minals, the "External TB" jack socket 
and the mains on/off switch.

You should now be ready to test the 
completed counter and make some 
frequency measurements. As a cross 
check that all is well it would be a good 
idea to have a known frequency or two 
which can be fed in and measured. The 
signals available from a calibrated audio 
generator would do nicely.

Having fed a signal in, with the range 
selector set to "X1" and provided that 
the frequency has no more than five 
digits, the answer of say 12345 will be 
displayed on alternate seconds, being 
updated in between. Moving the selec
tor switch to "X10" will move all signifi
cant figures one place to the right, giv
ing a reading of 01234. The display and 
update periods are now 100ms each 
and the display will blink. By moving 
the selector to "X100", the significant 
digits will move another place to the 
right, giving a readout of 00123. At the 
same time, the periods have been 
reduced to 10ms each and the readout 
appears to be continuous.

Apart from any possible instability in

Below is an actual size reproduction of the PC pattern.
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5 DIGITS

This alternative counter circuit was developed by Alan Peek of Woolwich, NSW.

the signal to be measured and par
ticularly in the "X1" position, you will 
observe that the last figure or so will be 
constantly changing on each successive 
display. You will also observe that the 
variation will take place about an ap
proximate mean, over a period of time. 
These variations are due to slight 
variations in the phase of the 50Hz 
mains supply.

The variations in readout just 
referred to amount to a relatively low 
order of accuracy but it is generally 
quite adequate for most audio worK 
and for other measurements where a 
high order of accuracy is not required. 
This naturally leads to the question as to 
what can be done to upgrade the ac
curacy of the Mini Counter. The answer 
to this is that provision has been made 
to inject a more stable 100Hz timebase 
instead of the 100Hz derived from the 
mains.

A precision timebase may be derived 
from a stable crystal oscillator and 
divider chain, to give the requisite 
100Hz. This signal needs to be about 
10V peak-to-peak. Having said all this, it 
is up to the resources of the reader if he 
wishes to add this refinement.

I did try this facility myself and where 
more accurate readings are required, it 
is a must. I fed in 100Hz from the 
divider chain from a precision 5MHz 
crystal oscillator. I also fed into the in
put circuit, 1MHz from the divider 
chain. With such an enclosed setup one 
could expect a reading of precisely the 
correct frequency. However, this is not 
quite how things turn out with the Mini 
Counter, because of the simplicity of 
design. Due to the fact that the reset 
pulse eats into the counting time, the 
counter reads very slightly low at high 
frequencies. At 1MHz we got a con 
sistent reading on the last five digits of 
99999. This could be allowed for when
44 ELECTRONICS Australia, May. 1978

Note how the voltage regulator is secured to the back panel.

required.
At a time when the development of 

the Mini Counter was at an advanced 
stage, we received a letter from Mr 
Alan Peek, 10 Gale Street, Woolwich, 
NSW 2110, saying that he too was at
tracted to the item in Circuit and
Design Ideas and that he had made up a 
counter using it as the basis for his 

design. In the circumstances, we were 
unable to publish Mr Peek's efforts in 
full, due to insufficient space being 
available. However, we have redrawn 
his circuit in slightly abbreviated form 
and this should give interested readers 
enough information to make com
parisons and even adopt his ideas if 
they wish. $
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DRAKE C-Line Amateur Equipment

Drake TR-4Cw Sideband/Cw Transceiver
with Drake RV-4C Remote VFO

Drake W-4
1.8-54 MHz

Drake WV-4
20-200 MHz

The Transceiver for 
All License Classes

• 500 Hz cw filter now included
• Ideal for the licensee in the 

up-graded Novice/Technician Class.
• Runs the full 250 watt cw input.
• 80 thru 10 meters
• 1 kHz dual concentric dial
• Excellent PTO stability
• Full gating noise blanker optional
• Transceive or separate PTO
• Wide range receiving age
• Calibration constant mode to mode
• 300 watts PEP input on ssb
• Shifted-carrier cw
• Upper and lower sideband
• Superb receiver overload 

and Cross-Mod characteristics
• VOX or PTT
• Output impedance adjustable

• 300 Watts PEP input on ssb, 260 watts input on 
cw. • Complete Amateur Band Frequency Coverage: 
80 through 15 meter bands complete and 28.5-29.1 MHz 
of 10 meters. Rest of 10 meter band obtained with ac
cessory crystals. • Separate Sideband Filters: Sepa
rate usb and Isb filters eliminate oscillator shifting and 
insure long term carrier vs filter alignment. • Nominal 
1.7:1 Filter Shape Factor: These filters stand among 
the industry's finest with 6dB bandwidth of 2.1 kHz 
(chosen to slice thru QRM), 60 dB bandwidth of only 3.6 
kHz and 100 dB ultimate rejection. • Provision For 
Highly Effective Accessory Noise Blanker. • Heavy Ir- 
ridited Cadmium Plated Chassis. • Cw Side Tone Os
cillator for monitoring you cw transmission. • Finish: 
Scratch resistant epoxy paint. • Crystal Calibrator built 
in. • VFO Indicator Light eliminates confusion of which 
main tuning knob controls the frequency when using 
an RV-4C remote VFO. • Automatic Cw Transmit Re
ceive Switching sometimes called “semi" break- 
in. • Full Age with Drake dual time constant system 
confines a 60 dB signal change to a 3 dB audio 
change. • Effective Transmitting Age insures clean ssb 
output. • Solid State Permeability Tuned VFO for low 
drift and accurate 1 kHz divisions on all bands. New 
easy to read dual concentric dials. • VOX or PTT for use 
on a-m or ssb. • Receiver S-Meter automatically 
switches to indicate transmitting age on trans
mit. • Transmitter Plate Ammeter indicates Relative Rf 
Output by depressing load control shaft. • Adjustable 
Pi-Network output circuit.

Drake Directional 
RF Wattmeters
Reads forward and reflected power directly in watts 
(VSWR from nomogram). Two scales in each direction 
• Size: 51/2"H, 3%"W, 4"D (14.0 x 9.5 x 10.2 cm).

Remote Coax Switch
Drake
RCS-4
• Remotely Selects One 

of Five Antennas
• Grounds All Unused 

Antennas
• Grounds All Antennas 

in Gnd Position for 
Lightning Protection

• Front Panel Indicator 
Monitors Antenna 
Selection Interval

• Protected Against 
Adverse Weather 
Conditions

• SO-239 Connectors 
Provided for Main 
Coax Feed-Line and 
Individual Antenna 
Feed-Lines

• Handles 2000 Watts 
PEP

• Available in 120 V-ac 
or 240 V-ac
50/60Hz Versions

MN-2000 (Model No. 1509)

Drake
MN-4 & MN-2000 
Matching Networks
• Integral Wattmeter reads forward power in watts and 
VSWR directly; can be calibrated to read reflected 
power • Matches 50 ohm transmitter output to coax 
antenna feedline with VSWR of at least 5:1 • Covers 
ham bands 80 thru 10 meters • Switches in or out with 
front panel switch • Size: 5%"H. 1044"W, 8"D (14.0 x 27.3 
x 20.3 cm), MN-2000. 14WD (36.5 cm).
• Continuous Duty Output: MN-4, 200 watts; MN-2000, 
1000 watts (2000 watts PEP) • MN-2000 only: Up to 3 
antenna connectors selected by front panel switch.

ELMEASCO
Instrumenta Pty. Ltd.

P.O. Box 30. Concord. NSW. 2137 
13-15 McDonald St . Mortlake, NSW. 
Phone (02) 736-2888. Telex 25887

Drake SSR-1
• Synthesized
• General Coverage
• Low Cost
• Selectable Sidebands
• All Solid State
• Built-in Ac Power Supply
• Excellent Performance

$270.00

The SSR-1 Receiver provides precision tuning 
over the short wave spectrum of 0.5 to 30 MHz 
with capability of reception of a-m (amplitude 
modulated), cw (continuous wave) and ssb (up
per and lower single side band) signals

A synthesized/drift-cancelling 1st mixer in
jection system giving thirty tunable ranges 
from 0.5 to 30 MHz is derived from a single 10 
MHz crystal oscillator providing frequency sta
bility necessary for ssb operation.

A stable low frequency VFO tunes each of the 
30 one-MHz ranges with a dial accuracy cf better 
than 5 kHz which is sufficient to locate and iden
tify a station whose frequency is known.

Separate detectors (product and diode) are 
used to provide for best performance whether 
listening to ssb or a-m signals. Narrow band 
selectivity for ssb and wide band selectivity for 
a-m reception is provided.

A manual tuned preselector provides for 
maximum sensitivity and maximum interference 
rejection.

Solid state circuitry throughout allows ef
ficient operation from built-in ac power supply, 
internal batteries or external 12 V-dc source.

P.O. Box 107. Mt. Waverley. Vic 3149 
21-23 Anthony Drive. Mt. Waverley. Vic. 
Phone (03) 233-4044.

Adelaide; 51-3521. Brisbane: 392-2884. Perth: 325-3144
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VK Po wer mate

Build this 5-amp 
power supply 
and retire that 
messy battery

¿>5-

Co 

a>

In the last year or so there has been a growing demand for a power 
supply to run amateur-band transceivers which run from a nominal 
12V supply. The supply featured provides 13.8V DC at up to 5 
amps. It has very good line and load regulation, over-voltage 
protection and negligible hum output.

by LEO SIMPSON

More often than not, radio amateurs 
are running high-performance 
"mobile" transceivers from a car 
battery teamed with a trickle charger. 
Such an arrangement is reasonably 
satisfactory, provided the amateur is 
not "on the air" for long periods which 
would tend to discharge the battery. 
Even apart from this, operating from a 
car battery is not the safest method nor 
does it provide 13.8V.

The VK Powermate presented here is 
adjusted during construction to give an 
exact 13.8 volts output. For load 
variations from zero to 5 amps, the out
put voltage drops by less than 30 
millivolts. To put it another way, the 
output impedance is less than 6 milli
ohms. Hum and noise is less than 5 
millivolts peak-to-peak at 5 amps. Both 
the above parameters, regulation and 
ripple rejection, apply for mains 
voltage variations from 220 to 260 volts 
and tne line regulation for this range is 
4mV or less.

This performance is maintained with 
little variation over a wide temperature 
range.

Tne odd figure of 13.8 volts DC is 
selected because the majority of 
transceivers are rated to give maximum 
RF output with this voltage. Originally, 
transceivers of this type were designed 
primarily for use in cars where a 

nominal 12V supply is available from 
the battery.

However, since the electrical system 
in a car normally runs at between 13 
and 14 volts, tne manufacturers of 
transceivers long ago decided to rate all 
their equipment for about 13.8 volts. 
This enables considerably more power 
to be achieved, as much as 20 per cent 
more, than would be available if the 
rating was at exactly 12V.

Ergo, since amateur radio operators 
are keen to obtain the maximum per
formance from their equipment, this 
power supply provides 13.8 volts DC.

This photo shows a typical transceiver teamed with the VK Powermate.

Apart from the provision of fuses, the 
VK Powermate does not have short- 
circuit protection. Our first prototype 
did have a "foldback" current-limiting 
characteristic, which gives reduced 
power dissipation under short-circuit 
conditions, compared with a simple 
current-limit characteristic. Unfor
tunately, the line regulation was found 
to be inadequate so we discarded the 
current limiting feature.

The circuit of the VK Powermate is 
based on the 723 regulator integrated 
circuit. This was originally introduced 
by Fairchild as the uA723, second-
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While it comprises relatively few components, this circuit gives very good regulation characteristics.

sourced by National Semiconductor as 
the LM723 and produced by other 
manufacturers with similar "723" 
designation.

Figure 1 shows the complete circuit 
diagram of the VK Powermate while 
figure 2 shows the schematic of the 723 
regulator. The latter figure shows the 
723 regulator as comprising a series pass 
transistor, error amplifier and reference 
voltage source. The error amplifier 
compares a proportion of the output 
voltage with the internal reference 
voltage source and makes continual 
adjustment to the base current of the 
series pass transistor.

Maximum current rating of the series 
pass transistor in the 723 regulator is 150 
milliamps. This requires amplification 
by at least two transistors to obtain a 
reliable 5 amp supply. A first approach 
would be to combine the 723 with two 
power transistors in a Darlington con
figuration. This is how we did it with 
our first prototype.

While it is simple in concept, a 
problem with a Darlington "voltage 
follower" configuration is that it is 
almost impossible to saturate. This 
problem is compounded, in the case 
under discussion, by the fact that the 
internal output circuitry of the 723 is 
also a Darlington pair.

The resulting double-Darlington has 
four base-emitter junctions in series 
and needs quite a high voltage drop 
from input to output in order to func
tion correctly. In other words, it has a 
high "drop-out" voltage, below which 
the ripple rejection and regulation is 
poor. When this factor is combined 
with the voltage loss inherent in a 
current limiting circuit, the circuit is im
practical.

For these reasons we adopted a less
conventional method of using the 723
to drive external power transistors. The
internal series pass transistor of the 723
provides current drive to a PNP power

CURRENT 
LIMITER

transistor (TIP32) which, in turn, 
provides current drive to an NPN 
power transistor (2N3055).

This arrangement has a low dropout 
voltage of about 3V, which is equal to 
that of the 723 when used alone. 
Consequently, this circuit has very 
good line regulation without having ex
cessive power dissipation.

Both the external power transistors 
have 100 ohm resistors connected 
between base and emitter to avoid the 
possibility of high temperature leakage 
degrading the regulation chatacteristic.

A 1.5k resistor is connected between 
pins 5 and 6 of the 723. This is included 
to make the source impedance feeding 
the non-inverting input of the error 
amplifier approximately equal to the 
source impedance of the output 
voltage divider which drives the inver
ting input. Adding this single compo
nent makes quite a worthwhile im
provement to the temperature stability 
of the output voltage. 

The output of the regulator is heavily
bypassed to give a low output im
pedance at radio frequencies and to
ensure good transient response.

A crude but effective method of

over-voltage protection is used in this 
circuit. It consists of a 16V zener diode, 
of 1W or higher rating, wired directly 
across the output terminals. If, for any 
reason, the regulator circuit malfunc
tions and the output voltage tends to 
rise above 16 volts, the zener will draw 
very heavy current and blow the 5 amp 
fuse.

In blowing the 5 amp fuse the zener 
itself will go short-circuit unless it has a 
rating of 3 watts or more, in which case 
it will probably survive. No doubt there 
are more elegant methods of protec
ting transceivers against over-voltage, 
but this method is simple and reliable.

In other respects the circuit is quite 
straightforward, although a number of 
practical aspects need to be men
tioned.

Most of the circuit components with 
the exception of the transformer, 
bridge rectifier and output transistor, 
are mounted on a PC board measuring 
81 x 91mm. Dominating this PC board 
are the two 5600uF/40VW electrolytics 
(Elna) which have a combined ripple 
rating of 8.6 amps at 12Hz. Substitution 
of smaller electrolytics is not 
recommended, as their lower ripple
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Advance into the new era of 
precise electronic measurement
ARiSaHHm DMM 10
El!EITEL mULTIITIETER

I
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:
• Large %” (9.5mm) LED Numerals
• Automatic Decimal Point
• 3 Digit 0-999 Display
• Instantaneous Non-flashing Readout
• Zero Locked
• 7 MEGOHM Input Impedance.
• 12 Separate Measuring Ranges
• Over-range Indication
• Overload Protected
• 1 % Accuracy

DESIGNED & MANUFACTURED IN AUSTRALIA BY

Supplied complete with:
• RECHARGEABLE NI CAD BATTERIES
• SEC APPROVED PLUG-IN 

ADAPTOR/CHARGER
• CONNECTOR LEAD FOR CHARGING 

FROM AUTO BATTERY
• TEST PRODS
• OPERATING INSTRUCTIONS
• 12 MONTH GUARANTEE
SEE THEM AT YOUR LOCAL ELECTRONICS STORE 
OR THE A + R ELECTRONICS BRANCH IN YOUR STATE.

QUALITY PRODUCTS

A+R Electronics
A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP

30 Lexton Road.Box Hill,Vic.,3128,Australia.

VICTORIA 89 0661 
N.S.W. 78 0281 
STH AUST. 51 6981 
QUEENSLAND 52 5421 
WEST AUST 81 5500 
HONG KONG (3) 89 1271 
TOKYO: 585 8025



Use 4mm auto cable for the high-current wiring. The wiring diagram and this photograph should be closely followed.

ratings will result in reduced life expec
tancy.

Do not substitute a less rugged tran
sistor for the TIP32, which has a collec
tor current rating of 4 amps. Other 
transistors (such as 2N3053 or BD140) 
will work, but on overloads they will 
"punch through" before the 5 amp 
fuse blows. And if that happens, the 723 
IC will blow too.

By the same token, do not try to 
boost the output rating of the Power
mate by increasing the fuse rating. This 
raises the possibility of damage to the 
2N3055 before the fuse blows. If the 
2N3055 does blow in these cir
cumstances, it can easily take the TIP32 
and the 723 with it. It is possible to 
boost the rating of the Powermate, by 
modifying the circuit; we discuss this 
later.

A small flag heatsink is fitted to the 
TIP32. This is made of light-gauge 
aluminium measuring about 20 x 
30mm.

Heavy currents flow in this circuit. 
We had to devise an effective method 
of making low-resistance, high-current 
connections. One method is to use 
solder lugs. We secured the solder lugs 
with screws and nuts and soldered the 
nuts to the copper pattern of the PCB. 
Another method which is more 
elegant, is to use Litilux connectors 
such as we used on the bridge rectifier.

Low current connections to the PCB
can be made with PC stakes. When
assembling the PCB install the smaller
components first.

At the time of writing there were no 
readily available cases at reasonable 
prices. The one we used is made in 
England by Vero Electronics (part No 
23507) and is quite expensive. It 
measures 206 x 116 x 139mm (W x H x 
D). No doubt most amateurs will be 
able to obtain a suitable case, even if 
they have to make it themselves. 

The case should be well ventilated to
dissipate heat produced by the

transformer and other components in
side.

The transformer we used was kindly 
supplied by Dick Smith Electronics and 
is listed in their catalog as M-2000. It is 
rated 18VAC at 6 amps. While this 
serves very well, virtually any 
transformer with a secondary voltage of 
17 to 18 volts at a current of 4 to 6 amps 
will be suitable. Most battery charger 
transformers with a rating of 4 to 6 amps
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Actual size reproduction of the PCB pattern.

are suitable. An example is the A&R 
5509 transformer.

Note that if a different transformer is 
substituted for the one we used, there 
are likely to be slight differences in the 
load and line regulation of the circuit.

An EDI Minibridge, type PK40F, was 
employed as the bridge rectifier. It has 
an average current rating of 8 amps. 
Alternatively, the bridge rectifier could 
be made up of suitable stud-mounted 
diodes.

A reasonably substantial heatsink is 
used to dissipate the heat produced by 
the 2N3055. The type we used is a single 
sided extrusion which is drilled to take 
two TO-3 power transistors. It is 
available from Dick Smith Electronics, 
we mounted the output transistor at 
the bottom of the heatsink while the 
50 ELECTRONICS Australia. May. 19

bridge rectifier was mounted at the top, 
although it is actually inside the rear 
panel of the case.

Use a mica washer, two insulating 
bushes and heatsink compound when 
mounting the output transistor.

Three pairs of binding post-cum-jack 
sockets are used for the output connec
tions. This enables a number of pieces 
of equipment to be connectea per
manently, even though they may not all 
be used at the same time.

Use heavy duty insulated cable for all 
high current wiring. The type we used 
is known in the trade as "4mm auto 
cable". Do not install the zener diode 
across the output terminals until the 
Powermate is finished and working cor
rectly.

Take care with the mains wiring. The

three-core mains cord should be pass
ed through a grommetted hole in the 
rear of the case and anchored with a 
cord clamp. Mechanically terminate 
and solder the earth wire to a solder lug 
secured under one of the transformer 
mounting screws. The rest of the circuit 
is not earthed.

Terminate the active and neutral 
conductors plus the wires to the 
transformer primary and the mains 
switch to a three-way insulated ter
minal block. Make sure that the 
soldered connections to the mains 
switch and transformer primary fuse are 
insulated with heatshrink tubing or 
similar material.

When the Powermate is complete 
check all wiring and apply power. With

POWERMATE PARTS LIST

1 case, 206 x 116 x 139mm, or larger
1 PC board, 91 x 81mm, code 78ps5
1 transformer with secondary 17 to 

18V at 4 to 6 amps DC
1 SPST mains toggle switch
1 3-way insulated terminal block
1 single-sided heatsink, 110 x 75mm
6 binding posts, 3 red, 3 black
1 3AC fuse holder and 1.5A fuse

SEMICONDUCTORS

1 LM723 or uA723 IC regulator
1 TIP32 PNP transistor
1 2N3055 NPN transistor
7 PK40 or equivalent bridge rectifier
7 16V 1W zener diode
7 LED and bezel

CAPACITORS

2 x 5600uF/40VW PC electrolytic
7 x 1000uF/16VW PC electrolytic
7 x 0.22uF metallised polyester
7 x 0.1 uF metallised polyester

RESISTORS

(V2 or VaW, 10% tolerance)
1 x 15k, 2 x 3.3k, 7 x 680 ohms,
2 x 100 ohms
1 x 1k preset potentiometer
2 fuse clips, Swann (McMurdo) FC1
7 5 amp 3AC fuse
4 PC pins
5 solder lugs
7 flag heatsink for TIP32

MISCELLANEOUS

4 rubber feet, 4 6mm spacers, 7 
grommet, mounting hardware for 
TO-3 transistor, heatsink com
pound, 4 Utilux ouick-connectors, 
mains cord and three-pin plug, 
mains cord and clamp, heatshrink 
tubing, 4mm auto cable, hook-up 
wire, screws, nuts, lockwashers, 
solder.

NOTE: Component substitutions are 
not recommended. See text.



the aid of an accurate multimeter set 
the output voltage to exactly 13.8 volts. 
Turn off the power and wait until the 
LED power indicator is extinguished. 
Then wire the zener diode across the 
output terminals. Now the unit is ready 
for work.

During normal operation, the output 
transistor heatsink will become quite 
hot, especially if it is running at 5 amps 
continuously. This is quite normal. All 
components are within ratings.

FIG. 3

Use this booster circuit and the 
transformer below to increase the 
rating to 8 amps. -that's where the money is!

Stott’s course is totally comprehensive — and includes both sophisticated 
electronic equipment and project materials you need to gain a thorough 

understanding of servicing techniques.
Divided into three self-contained sections, the course covers:

Part 1 — Introduction to Electronics (theory and practice)
Part 2 — Monochrome Television Receivers

Part 3 — Colour Television, including processing circuitry, service 
techniques, fault tracing and trouble shooting techniques.

Like all Stott’s courses, you work with your own instructor who is'an expert in 
this exciting and rewarding field, at your own pace, in your own home. 

If you are a beginner, Stott's will teach you everything you need to know 
concerning television principles and receiver circuitry.

If you are already working in the field, or have completed some studies in 
electronics, you may be eligible to enter the course at an advanced stage. 
Whether your aim is to enter the TV service industry or whether you wish to 
gain a thorough understanding of television theory and servicing as an aid to 

sales experience, this is the course which will help you make it!
Other electronics courses offered by Stott's include: 

Digital Electronics — AM Radio Receivers — 
Radio for Amateurs — Amateur Operator’s CertificateAs noted previously, it is possible to 

increase the rated output of the VK 
Powermate. It is fairly straightforward 
to boost the output to 8 amps. 
Substitute a higher rated transformer 
such as the JT 266 which is rated at 8 
amps continuous. It is made by Jones 
Transformers Pty Ltd, c/- 22 William 
Street, Henley, NSW 2011.

Figure 3 shows the other required 
modification. Substitute two 2N3055s 
for the single output transistor is in the 
5 amp circuit. The parallel-connected 
0.56 ohm resistors ensure that each 
transistor equally shares the load. Each 
transistor should be mounted on a sub
stantial heatsink. ®

EA 5 78

(please PRINT)

Mr., Mrs.. Miss

Address

Stotts >
TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education 
Please send me, without obligation, full details ot the following courses:

Stott's undertake that no sales counsellor will visit

Postcode

STC28

66 King William St., Kent Town, S.A., 5067. Tel: 42 5798
89 St. George's Terrace, Perth, 6000. Tel: 22 5481
P.O. Box 3396, Singapore 1

ELECTRONICS Australia, May, 1978 51

159 Flinders Lane, Melbourne, 3000. Tel: 63 5583
383 George Street, Sydney, 2000. Tel: 29 2445
290 Adelaide Street, Brisbane, 4000. Tel: 311627



SAVE
LOOK AT
OUR

MINISCAMP
STILL THE BEST MINICOMPUTER 
VALUE FOR THE BEGINNER...

HITACHI 
TAPE 
PRICES!
They must be the cheapest around!
TYPE Cat. No. 1-9 10 or more
C60LN C-3060 $1.75 $1.50
C90LN C-3065 $2.20 $1.90
C60UD C-3070 $2.75 $2.20
C90UD C-3075 $3.20 $2.70

— * » » » itti «intimi » J

HOBBYISTS
make life easier!

GENERAL PURPOSE 
TOOL BOX ;^=^^

Value MULTIMETER ALSO 
TESTS TRANSISTORS.
High sensitivity (100k/V ) 
multimeter with highly 
useable ranges also checks 
transistors, diodes etc. 

Complete with test 
leads and batteries.

Cat. Q-1136.

This is the original Mini-scamp micro
computer kit as described in E.A.
It is ideal for teaching (and learning) 
basic computer functions —it really 
works! Kit is complete with 256 
byte memory — easily expandable to 
1k at low cost. Team it up with our 
other computer kits (e.g. tape reader, 
video display unit, ASCII encoder, 
etc) and you're really in business.

$1O500

ioCM

<3

•HOBBIES 
•FISHING 
•GARDENING 
•TRADESMEN 
•TECHNICIANS

These tool boxes sell elsewhere for around 
$25 — $35 and even more. Now look at our 
price for the same thing! Ideal for tools and 
components. Divided sections swing out at 
top. Incredibly useful; incredibly priced!

Scare off the burg
lars 8< intruders.
This kit is ideal for 
the handyman — 
so easy to install. 
Comes with master 
module, window 
switches, panic & 
trap switch, fire 
sensor plus alarm 
module. Full inst. 
supplied. Protect 
your family NOW!
Cat L-5105

A HOME 
BURGLAR 
ALARM

Eß GREAT HOME
□ v BURGLAR ALARM KIT!

WATCH THIS 
SPACE...

AND FIND OUT WHAT YOU 
MISSED OUT ON1
We'ie going to have a below-cost 
special in each of our stores each 
month. We're not going to tell you 
what it is that's for you to find 
out1 There's one on right now 
we'll tell you what it was next 
month For personal shoppers only.

Mail order customers: Don't think 
you're missed out watch your 
mail box for exclusively mail-order 
customer specials.

DOLRY HITACHI 
under $150!
Save now — was selling for around $200. Top 

loading deck, ideal for 
up-grading your 

system. Be quick!

$149Cat A-3683 ■ li

THE DICK SMITH 
HEATED TOILET SEAT
At last — the ultimate
in luxury and 
comfort! Low 
power consump
tion, easy to 
install. Instruct-
ions supplied.

$3250

Cat. X-2000

Mains operated.

DICKTRACER
RADAR DETECTOR fa

•Fa?

We know it's hard to believe — 
a radar detector under $50.00! 
But here's one — the Dicktracer 
is about the size of a couple of 
packets of cigarettes — and 
beeps at the slightest smell of 
radar! _

$4050
Cat. A-8500.

WHYPAYS100 OR MORE?

MINI CASSETTE RECORDER
Take dictation, rec- 
ord events, etc.

MICROCOMPUTER DOOR
BELL PLAYS _ 
24 TUNES!
Sure does — I H 
you select the 1----- ■JR— / 
tune. Complete----------------------- i
kit is so easy to 
build. Cat. K-2020. Tjr——.

M950JW

'RUBBER DUCK' 
CAR ANTENNA

Durable, ideal for AM or 
FM reception. Rubber
type material, just 390 
mm high. Superb new 
design offers high effic
iency. Cat A-7345 

s995
OWN A BOAT RADIO? 
GETTING INTERFERENCE?
We've arranged a special batch of 
'Hi-side' crystals for the marine 
channels. These should effectively 
remove or minimise interference 
to the marine 27MHz channels.
For 27.88 - Cat D-6123 CM
For 27.89 — Cat D-6124 RR 
For 27 90 - Cat D-6125 V 
For 27.91 - Cat D-6126 each

REPLACEMENT
WHIPS

Stolen? Strayed? Maybe 
even broken! Replace your 
CB antenna with one of 
our fibreglass whips.
Left: Our famous 'no-snip' 
helical antenna. Easy to 
SWR. Standard 3/8 base.
Cat D-4077X-K3 I U'-tU / / .

<$2250
Right: Huge 9' fibreglass 
1/4 wave whip. Best perf
ormance. Standard 3/8 
base. A beauty! Cat D-4416 

$1451 ।

DID YOU GET YOURS?
THE 1978 DICK SMITH SUPER CATALOGUE WAS IN ELECTRONICS AUSTRALIA LAST MONTH.
If you missed out, copies are still available from your nearest Dick Smith store or dealer for only 75c.
Also available through the mail order department - P.O. Box 747, Crows Nest, NSW, 2065.



DICK SMITH —where the hobbyist’s 
dreams can all come true

SCOTCHCAL: We are now a distributor of famous 3M 'Scotchcal’ photosensitive products. 
You can make your own professional quality printed circuit boards and front panels easily and
with a minimum of fuss.
Cat H-5696 — 8500 Developer solution................................
Cat H-5690 — 8007 Exposure film.........................................
Cat H-5692 - 8001 Photosensitive aluminium sheet — black
Cat H-5694 — 8005 Photosensitive aluminium sheet — Black

$1.00
$3.90 
$6.00 
$6.00

See the articles in Electronics Australia, Dec. '77 & Electronics Today, Sept. & Dec. 
77 for full details outlining the use of photo-sensitive products.

PRINTED CIRCUIT MATERIALS: Simple to use, in either negative or positive working 
forms. Ideal for the experimenter doing 'one offs' or the prototype laboratory, etc.

Cat H-5720 - CCPR12 positive working photo resist for PCB's .
Cat H-5722 — CCNR204 negative working photo resist for PCB's
Cat H-5724 - CCPD16 Developer for CCPR12............................
Cat H-5726 - CCND206 Developer for CCNR204 ......................

$3.75 
$2.75 
$1.85 
$3.00

J ** PROJECT KIT BUILDERS ** 
<. This column is just for YOU! Each 
♦ month, we will endeavour to bring 
J you the very latest in kits from the 
* magazines (providing, of course, we 
♦ have details in time). Remember, 
J we not only stock kits, but the parts 
4. to make them as well. So if you just 
♦ want the PC board, we have it! Or 
J other special components. Just ask! 
J If we don't stock a particular kit, 
♦ it's probably because all the compon- 
j ent parts are normal stock lines. So 
J if a project you want to make isn't 
♦ listed, ask at your nearest store.

BLANK PCB & ALUMINIUM Ideal for above chemicals, or other methods.
Cat H-5500 — Blank bakelite copper board, 75 x 150mm...................................
Cat H-5510 - Blank bakelite copper board, 300 x 300mm square......................
Cat H-5540 — Blank fibreglass copper board, 75 x 150mm................................
Cat H-5560 - Blank fibreglass double sided copper board, 150 x 228mm.........
Cat H-2560 — Aluminium sheet, 18 gauge 298 x 298mm....................................
Cat H-2558 — Aluminium sheet, 18 gauge 149 x 149mm....................................

.65c/m 
$2.95

. $1.00
. $3.50

$2.00
$1.00

VK POWERMATE (See May '78 EA) 
Short form kit includes all electronic 
parts but not metalwork, heatsink, 
mains wiring or terminals
Kit: Cat K-3449 $32.00

TOOLS: Come to Dick Smith for all your hobbyist's tools. We've got them - quality tools at
budget prices Specialist tools. Handy tools. Service tools and aids. Outstanding selection.

$3.25Cat T-3566 - Mini flatnose plier (for delicate work) .. ..
Cat T-3561 - Mini diagonal cutting plier..........................
Cat T-3220 — Cutting nipper/stripper — two tools in one

PCB (only) Cat H-8342 .. . $2.00 
Special 5600uF/40V electrolytic 
capacitors: Cat R-4570 ... . $3.90 
Power Transformer Cat M-2000 .. 
........................    $17.32

$3.25 
$5.25

Cat T-5106 - Vacuum base vyce - mounts on any polished surface. 2" opening .. . $19.95
Cat T-3165 - Plike - plier, cutter, crimper and stripper in one. 
Cat T-4670 - 40 piece socket set with ratchet driver & bar .. ..

$7.95 
$16.50

SERVICING AIDS: They'll make your life easier, serviceman or hobbyist!
Cat N-1051 - Freon spray. Cleaner, degreaser, moisture remover. Not toxic............ $2.75
Cat N-1040 - Electrolube Preclene. Cleans tuners, switches, plugs etc...................... $3.90
Cat N-1060 - CRC 2-26 Ideal for wet ignitions, etc. Loosens frozen nuts.............. $4.75 
Cat N-1056 — Spray freezer — canned cold for tracking down intermittents.......... $3.00 
Cat N-1200 — Thermopath 167 — silicone based heatsinking compound.................... $1.20

WIRES & CABLES: For all purposes — mains leads, jumper leads, connections etc.
Cat W-2010 - Mini Fig. 8 cable. Ideal for speaker leads. Polarity marked .. 
Cat W-2055 — 3 core mains cable, 240V rated................................................  
Cat W-2220 - flexible light duty hook-up wire. Many colours available .. . 
Cat W-2045 — 12 colour rainbow cable. A great source of hook-up wire .. . 
PLUS MILLIONS OF METRES OF WIRE - TOO NUMEROUS TO LIST!

15c/m
40c/m 
8c/m 
60c/m

♦ ELECTRONIC MORSE CODE KEYER
j (See March '78 EA)
♦ Complete kit, supplied with paddle, 
♦ undrilled case & plain painted panels.
J Kit: Cat K-3470 .......................$37.50
T Paddle only: Cat D-7103........$17.50
T9 volt battery: Cat S-3200 ... $2.00
♦ PCB only: Cat H-8340 .......... $3.75

SEMICONDUCTORS - INTEGRATED CIRCUITS - VOLTAGE REGULATORS 
Dick Smith has a huge range of solid state devices... this list is just a tiny section. 
If the device you want isn't here, it's probably stocked anyway. (See our new cat.)

♦ R-C-L BRIDGE (See March '78 EA) 
I Complete kit, supplied with printed,

AC127 Z 1062 80c TT801 Z 2068 SI .00 DSE12 Z4802 75c 4449AE Z-5720 55c

AC128 Z 1064 80c 2N3055 Z2145 S1.20 ZN414 Z 6520 S3.95 MC 14584 Z5413 S1.60

AC188 Z 1082 95c 2SC1306 Z 2501 S4.50 IC-24 F 4420 S12.50 74C00 Z 5410 50c

BC107 Z 1300 25c 2SC1307 Z 2502 S6.50 MM5314 Z6814 S5.90 74G926 Z5414 S1ZUU

BC108 Z 1308 25c 1N4002 (EM401) CT7001 Z6821 S6.50 MM3001 Z6132 S13.50

BC109 Z 1319 27c Z 3202 15c 7400 Z5010 45c MM5369 Z 6781 5U

BC109C Z 1329 49c 1N4007 (EM410) 7404 Z-5014 45c MM5303 Z 9204 S5.90

BC157 Z 1340 33c Z 3207 30c 7413 Z 5023 45c MM5740AAF Z9ZU2 SZ/ 5U

8C158 Z 1348 33c 1N5624 Z 3222 45c 7447 Z5047 S1 80 2102 Z93UZ $4.bU

BC159 Z 1359 30c MR110 Z 3240 90c 7473 Z-5073 SI.10 2114 Z 93Ub $14 bU

8C639 Z 1388 75c 8YX21L/200 Z 3260 S2.20 7474 Z 5074 S1 10 LM301 Z bU4U 61 US

BC640 Z 1389 75c 0A91 Z3040 25c 7490 Z-5090 S1 00 LM380 Z 6080 S2 00

BD139 Z 1443 95c BA100 Z 3060 35c 7493 Z 5093 S1 10 UA709 Z 6352 SI. 00

BD140 Z 1444 95c 1N914 Z3120 12c 74121 Z 5260 80c UA741 Z 6382 60c

BF115 Z 1560 90c C122O Z4330 S2.60 9368 Z 5354 S3.52 LM3909 Z6109 SI 50

D13T1 Z 1780 S1 54 SC1410 Z4510 S2.00 95H90 Z 5360 SI6.50 NE555 Z6145 SI 00

OS2646 Z 1786 SI 20 ST4 Z 4740 SI.10 4000 A E Z5600 46c NE 556 Z 6146 S2.75

FPT100 Z 1950 RL 209R Z4010 30c 4006 A E Z 5696 S3.02 OM321 Z 618U S15.UU

MPF102 Z 1832
S?80c TIL 220R Z4030 35c 4017AE Z 5617 S2.92 SAK140 Z bZJU S3 JU

TIP31B Z 2020 95c DL704 Z4110 S2.50 4023AE Z-5623 46c SL440 Z 6250 S9 84

TIP32B Z 2024 S1 00 TGS812 Z6860 S8.90 4027AE Z-5627 SI.28 7805 Z 6545 S2.00

TT800 Z 2064 SI 00 0RP12 Z4800 SI 45 4028AE Z -5628 S2.31 7812 Z6552 S2.00

J but un-punched panel, 
♦ Kit: Cat K 3468 ..........
♦ PCB only: Cat H-8339 ..

. $34.50
. $4.75

J Special kits for the following are not
T made up, but parts are normally 

stocked for these and most other EA
♦ constructional projects:
j White & Pink Noise Generator (see
* April '78 EA)

♦ Photo Timer (See April '78 EA)
T LED Chaser (See April'78 EA)

DICK SMITH ELECTRONICS
SHOP HOURS 
Mori F ri 9AM 
Sal 9AM

5 30PM

SYDNEY 
125 York St. 
City Ph 29 1126

147 Hume Hwy. 
Chullora. Ph: 642 8922. 
We've moved!

SYDNEY 
162 Pacific Hwy, 
Gore Hill Ph 439 5311 
Ample parking at door.

SYDNEY 
30 Grose St.

MELBOURNE 
399 Lonsdale St.

Parramatta Ph 683 1133 City Ph 67-9834 
1st floor - friendly store1 New right in town1

MELBOURNE
656 Bridge Rd 
Richmond Ph 42 1614 
Easy access huge stock

welcome here

BRISBANE 
166 Logan Rd,

P&P charge 11 00
2 00 
3 00 
4 00 
5 50

ADELAIDE 
203 Wright St.

Bur anda Ph 391 6233 City Ph 212 1962
Opens 8.30AM Now Open. See us1

MAIL ORDER DEPARTMENT PO Box 747. Crows Nest. NSW 2065 Phone 439 5311 Post & Pack extra WE HAVE DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU1



Uses latest 4K-bit RAM chips:

New, expandable 
2650 mini system
The Signetics 2650 microprocessor has become quite popular 
among computer hobby enthusiasts, spurred on by our "baby” 
2650 system described in the March 1977 issue. This and the re
cent release of 1024 x 4 bit RAMs has prompted us to redesign the 
circuit, with this article and the unit described herein as the result.

by DAVID EDWARDS

Our previous approach was to pre
sent a design for a printed circuit board 
unit only, which reduced costs to a 
minimum. With this project however, 
we are also describing a case and power 
supply, so that the unit becomes a com
plete stand-alone mini computer. Of 
course, if desired the PCB can be used 
by itself, as before.

We estimate that the complete unit 
will retail for around $115.00, which is 
very reasonable considering the 
features of the unit.

What are the features of the unit? 
Well, it has a debug and monitor 
program resident in a 1k ROM, a stan
dard 20mA asynchronous communica
tion link, a minimum of 1k of RAM, full 
memory decoding, provision for 
memory and I/O expansion, and an on
board power supply.

All this is contained on a single-sided 
PCB, measuring only 218 x 81mm. The 
only other components required are a 
reset switch and a power transformer 
and associated hardware.

At the heart of the circuit is the 2650 
MPU chip itself. This is an 8-bit device, 
with an instruction set of 75 instruc
tions, and having eight different ad
dressing modes. It is fabricated using 
low threshold ion implantation, and is 
an N-channel silicon gate device 
operating from a single 5V supply, with 
all inputs and outputs TTL compatible.

A 74123 dual monostable is used to 
generate the single phase 1MHz clock 
required. A trimpot is used to set the 
correct operating frequency, which can 
be adjusted without the use of special 
test equipment. 

The debug/monitor program, code

named "Pipbug", is resident in a 2608 
ROM. Pipbug recognises seven basic 
commands, each of which consists of 
an alphabetic character, any required 
numerical parameters, and a ter
minating return. The parameters are 
given as hexadecimal characters, with 
leading zeros unnecessary.

The seven commands and their func
tions are as follows:
A — See and alter memory;
B — Set breakpoint (2 permitted);
C — Clear breakpoint;
D — Dump memory to tape;
C — Go to address, run;
L —Load memory from tape;
S — See and alter registers.

Only two of a maximum of eight RAM 
chips are shown in the circuit diagram 
at right. The rest are wired similarly.
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New 2650 system List of component parts

The D command may be used to 
dump out onto paper or magnetic tape 
any desired range of memory locations, 
with leader, checksum and trailer to 
facilitate reloading. Both the A and S 
commands may be auto-incremented, 
by terminating with a line feed instead 
of a carriage return.

Pipbug is explained further in 
Signetics Application Memo SS50, 
which you should receive with the 2608 
ROM. It also includes a listing of Pip
bug, which among other things lets you 
make use of some of its utility sub
routines such as the serial input and 
output routines "CHIN" and "COUT".

Only two ICs are required to imple
ment the basic 1k of RAM provided, 
thanks to the new 2114 memory 
devices. These are 4096-bit static 
memories, organised as 1024 4-bit 
words. Access time is 650ns or better, 
and all inputs and outputs are TTL com
patible. At the time of writing, only 
devices made by Synertek are available, 
and these are coded SY2114.

We understand that in the near 
future similar devices will be available 
from National Semiconductor (coded 
MM2114) and Signetics (coded 2614). 
At present, the Synertek devices are 
available from Radio Despatch Service 
Pty Ltd, of 869 Gearge Street, NSW 2000, 
and also from Dick Smith Electronics 
stores and dealers.

Memory address block decoding is 
performed by the 74LS138 device. The 
A, B and C inputs, operating on address 
lines AD10, AD11 and AD12 produce 
output signals which effectively divide

This close-up photograph of the board 
should aid in placing the components 
on the PCB.

SEMICONDUCTORS
1 2650 MPU chip
1 2608 CN0035 ROM (Pipbug)
2 2114 1024 x 4 static RAMs
1 74LS38 quad open collector gate
1 74123 dual Schmitt trigger
1 74LS138 decoder
1 7805, LM340T-5.0 5V regulator
1 BC548 or similar NPN transistor
2 1N914 or similar silicon diodes
2 EM401 or similar silicon diodes 
CAPACITORS
1 2500uF 16VW PCB mounting elec

trolytic
2 1.5uF tantalum electrolytics
5 0.1 uF polyester
1 270pF polystyrene
1 47pF polystyrene
RESISTORS (all 'AW)
1 10k trimpot (5mm lead spacing)
1 22k, 5 10k, 1 6.8k, 1 3.3k, 2 2.2k, 4

1k, 1 150 ohm, 7 70 ohm
MISCELLANEOUS
7 40 pin DIL socket

the memory space into eight 1k blocks, 
each of which is uniquely decoded 
within the 2650's memory address 
"pages" of 8k.

The first 1k block, from 0000 to 03FF, 
is assigned to the ROM, with the next 
block, 0400 to 07FF, assigned to the first 
1k of RAM. The first 63 locations of this 
block are used by Pipbug as temporary 
storage locations, so that user memory 
commences at 0440.

A 74LS 38 quad open collector gate is 
used to perform the remaining 
housekeeping functions. One element 
is used to combine the R-bar/W and 
WRP signals, to form the W-bar (P) 
signal, which is then used to drive the 
R/W-bar lines of the RAMs.

1 24 pin DIL socket
2 18 pin DIL sockets
3 PCB standoffs (9.5mm)
7 SPDT miniature toggle switch
7 SP miniature momentary contact 

switch
7 transformer, 240V to 15VCT © 1A. 

DSE 2155, A&R 2155 or similar
1 PCB, coded 78up5, 218 x 81mm
7 case, 284 x 93mm (see text)
7 output connector (see text)
4 rubber feet
7 mains cord, mains plug, grommet, 

cord clamp and terminal block
2 aluminium brackets (see text) 
Machine screws and nuts, PCB pins, 

solder, tinned copper wire, 
hookup wire, rainbow cable

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com
ponents with higher ratings may 
generally be used provided they are 
physically compatible.

A second element is used to buffer 
and invert the signal from the reset 
switch, allowing a cheap and readily 
available normally-open type switch to 
be used.

The third element is used as a 20mA 
current sink for the teleprinter (TTY) 
output signal. It was for this reason that 
an open collector type gate was used, 
necessitating the three pullup resistors 
on the other element outputs. The 
current level is set by the 150 ohm 
resistor, and is sufficient to operate the 
current loop input of an ASCII TTY or 
video data terminal.

The remaining gate element is not 
strictly required, but since it was 
available, we have psed it to provide
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two buffered interrupt request inputs.
The TTY input circuitry uses a single 

NPN transistor, along with a few passive 
components to provide a level transla
tion from the 20mA circuit to the TTL- 
compatible sense input. The passive 
components form a filter to mitigate 
the effects of induced hum and switch 
bounce, if present.

The power supply circuit is very sim
ple, requiring only two diodes, one 
electrolytic capacitor and a three ter
minal regulator, apart from the mains 
transformer. Five 0.1uF capacitors are 
distributed about the circuit, to 
minimise noise and spikes on the supp
ly lines.

All of the previously mentioned cir
cuitry is built up on a single printed cir
cuit board, coded 77up5. In order to 
contain costs, we did not use a double 
sided board, so that a number of links 
are required. Most of these are normal 
uninsulated links, although there are 
eight insulated links which wander 
across the board.

Provision has been made on the 
board for up to four pairs of 2114 RAM 
chips, giving a total on-board capacity 
of 4k bytes of RAM in addition to the 1k 
byte Pipbug ROM. Note, however that 
only one pair of 2114's is required for 
operation; the other three pairs are op
tional, to allow you to expand tne 
system as required.

Four pairs of 2114s represent the 
maximum number which can be con
nected to the 2650 without overloading 
the address and data outputs. For 
further memory expansion, buffering 
will be required.

As you can see from the 
photographs, the board dimensions are 
such that in the case we have used it 
can be stood on edge from front to 
back. This is an aluminium case of 
similar dimensions to that used for the 
Mini Scamp microprocessor design, 
and also the Minibrute power supply. 
The prototype was obtained from Dick 
Smitn Electronics Pty Ltd.

Use the 
overlay 
diagram at 
the top of 
the page to 
guide you in 
placing 
components 
onto the 
PCB. Eight 
insulated 
links are 
required, 
joining the 
corresponding 
letters.

You can see 
in the 

photograph 
at right how 
much room 

is left in the 
case for ex

pansion pur
poses.

The method of mounting used allows 
room for at least two similar sized 
boards in the case as well, so that 
mechanically, future expansion is quite 
easy. It also means that both sides of the 
board are accessible at once, so that 
servicing and addition of extra parts is 
quite simple.

The board is supported on two 
brackets, which we fashioned from 
scrap aluninium. The large bracket at 
the rear holds the board near the rear 
panel, so that the regulator can use the 
Canel as a heatsink. The front of the 

card is supported by a single bracket 
fastened to the floor of the case. We 
used PCB standoffs as well, so that the 
PCB could be removed easily; but these 
may not be necessary in all cases.

We used a DIN socket as the terminal 
interface connector, as these are cheap 
and readily obtainable. It was fitted to 
the rear left hand corner, to minimise 
the length of wire needed from the 
PCB.

The reset switch is mounted in the 
front left-hand corner, with the board a 
little to the right of it, to allow 
clearance for the supply electrolytic 
capacitor. The transrormer and 
associated components are mounted in 
the right hand side of the case, leaving 
the centre section clear for expansion 
purposes.

Commence construction by fitting all 
the hardware and support brackets to 
the case. The front panel of the 
prototype was made using "Scotchcal"
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New 2650 system

photosensitive aluminium, and we hope that commer
cial versions will be made available in due course.

We assembled the LED indicator and its support 
components on a small piece of tagstrip, mounted im
mediately below the LED BEZEL. Only one wire is re
quired from the tagstrip to the transformer, the earth 
connection being made via the chassis and the tab of the 
power supply regulator.

Commence construction of the PCB by fitting the 
uninsulated links. All soldering should be done with a 
small pencil shaped bit, and with a minimum of solder. 
Be careful to avoid solder bridges.

We recommend that sockets be used for the CPU 
chip, the ROM chip, and the RAMs if you are at all un
sure of your soldering ability with these MOS devices. Or 
if you wish to add extra RAM at a later date. Fit the 
sockets to the board at this stage, before any other com
ponents are fitted.

Now fit all the passive components, followed by the 
VL <-'rcult board pins for the external connections
should also be fitted at this point, if they are required 
Mount the regulator IC, and then locate and drill the 
mounting hole for it in the rear panel.

The next step is to fit the eight insulated links to the 
board. Use rainbow cable, and join the lettered points 
together, routing the wires between the components, so 
that a neat finish is obtained. Once this has oeen done, 
mount the board in the chassis, and complete the con
nections to the outer connector, the reset switch and the 
power transformer.

Now visually check the completed board for mis
placed or misoriented components, and for dry joints 
and solder bridges. Bolt the regulator IC to the chassis, 
using a little heatsink compound for improved heat 
transfer. Do not insulate the mounting tab from the 
chassis.

Now monitor the 5V rail, and switch on. If the supply 
does not rise immediately to 5V, switch off, and trace and 
rectify the fault. If all is well, adjust the clock preset so 
that the signal at pin 5 of the 74123 is 1MHz. If you have 
no means of measuring this frequency, leave this adjust
ment till later.

Now switch off, and insert the MPU chip, the ROM 
chip and one pair of RAMs. Note that the lower RAM is 
inverted with respect to all the other ICs. Then connect a 
suitable TTY or video terminal, and switch it on.

Switch the computer on, and then press the reset 
switch. You should be rewarded by a carriage return, a 
line feed and an asterisk (*). If you get something garbl
ed, adjust the clock frequency while repeatedly pressing 
the reset switch till an asterisk appears. Once this 
happens, set the preset to the middle of the region 
wherein an asterisk can be obtained.

Now check out the Pipbug commands, and verify 
mat can load data into memory. If you have purchas
ed the 2650 Software Package Recording offered in the 
April 1978 issue, then you will be able to load and run 
some of'the smaller programs, such as "Nim" and 
"Number Guessing".

Note that if you can afford the full 4k of memory, 
you will be able to run all of the programs, with room left 
over for your own programs as well. And if you haven't 
ordered your record yet, do it now, as stocks are strictly 
limited.

Finally some comments concerning the expansion 
capabilities of the board. Most of the MPU pins required 
for expansion have been made available on the board. 
Some of them are grounded via links for normal opera
tion, so that these links will have to be removed for ex
pansion purposes.

Eight links have been provided at the 74LS138 out
puts so that the memory configuration can be altered if 
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This is an actual size reproduction of the PCB pattern.

required. These are arranged in a DIL pattern, so that a socket 
and programming plug can be used if desired.

The address and data lines, as well as the W-bar (P) signal, 
have been made available, so that memory expansion and in- 
put/output capabilities can be provided. It is our intention to 
present a second article in the near future, showing how to ex
pand the memory up to at least 7k of RAM, and provide two 
non-extended I/O ports. ®



MINI-COMPUTER BREAKTHROUGH!
COMPLETE $QCQ2U 
SYSTEM UDO

Here it is at last — the first mini-computer kit system for the electronics enthusiast who 
knows nothing (or a lot) about computers.
If you’re one of the people who think that computer technology is beyond you, this is 
the system for you.
Just imagine it - after building it, you use your standard record player to ‘input’ the pro-, 
gram with the EA/Signetics record, and you’re using your computer right away. You don’t 
need to know any complicated machine ‘languages’. You communicate with it in English!

Incredible bargain - you’d pay over $800 for a similar built-up system!

TYPICAL SYSTEM
EA/SIGNETICS 
RECORDING -
PRICE S2.80

2650 MINI COMPUTER
Fantastic new 2650 Mini Computer (see May ’78 EA). Comp
lete kit includes all electronic parts, PC board and power sup
ply plus case, Marvi-plate lid and deluxe brushed aluminium 
front panel.
Complete kit for above: Cat K-3447 ............................. $115.00*}»
PCB (78up5), fibreglass, only: Cat H-8341 ...................$5.00

2650 microprocessor chip only: Cat Z-9201 ....................$28.50
2608/CN0035 pip bug 8k ROM only: Cat Z-9309 .. .. $19.75

VIDEO DISPLAY UNIT
Incredibly low cost Video Display Unit uses your own TV set 
as the monitor. See EA, February &: May 78 for details.
Basic Video Display Kit: Cat K-3460 ..............................$97.50 tC
Video Modulator Kit for above: Cat K-3462 ................ $4.50 *
ASCII Keyboard Encoder Kit for above: Cat K-3464 ..$39.50 
UART IC (SI 883/MM5303N/TMS6011: CatZ-9204.. $5.90 * 
Keyboard Console Metalwork: Cat H-3130...................$24.50
Keyboard (fully assembled): Cat X-l 180.......................$55.00

CASSETTE TAPES
AC/DC cassette recorder ideal for this system.
Cassette recorder Cat A-4092 ....................................... $39.95
Cassette tapes: C60 LN — Cat C-3350 ...........................$1.50

C90 LN - Cat C-3352 ........................... $2.00____

CASSETTE INTERFACE
Enables your cassette recorder or record player to interface 
with mini computers such as the 2650. Kit includes PC board 
and all components except power transformer. The complete 
PC board assembly will fit inside your 2650 mini-computer 
case, the 2650’s transformer providing the AC power. We 
believe this kit to be the best available on the market to suit 
the 2650 system. Other kits require long setting-up time and 
the final result is not nearly as good as with this one.
Complete kit (as above) Cat K-3465 ......................... $24.50
PCB only (Cat H-8331).................................................. $3-75

PAPER TAPE READER KIT
See page 33 or our new catalogue for full details. Ideal for use 
with the 2650 mini-computer. Kit includes all electronic com
ponents, handsome black anodised aluminium case, ribbon 
interface cable and complete assembly and interface instruct
ions, schematics and software.
Tape Reader Cat K-3466 ................................................ $95.00

SOFTWARE RECORDING
This is a 33-1/3 RPM recording of useful 2650 system soft
ware. By using it on your record player or dubbing it onto a 
cassette and using it in your cassette interface system you can 
program the 2650 directly for exciting new programs and com
petitive games. It contains I I programs you can run.
Record Cat B-6300 ....................................................  ..^$2.8O_1L

oimpon^^^Krk^^arerequired to build the system shown
IN THE BLOCK DIAGRAM ABOVE THEY ADD UP TO ONLY $369.20! _

DICK SMITH ELECTRONICS welcome here

Order value P&P charge
S5 $9 99 SI 00

S10 $24 99 $2 00
$25 $49 99 $3 00
$50 S99 99 $4 00
SI00 or more S5 50

SYDNEY 
125 York St. 
City Ph 29 1126

147 Hume Hwy. 
Chullora. Ph: 642 8922. 
We've moved!

SYDNEY 
162 Pacific Hwy, 
Gore Hill Ph 439 5311 
Ample parking at door

SYDNEY 
30 Grose St,

MELBOURNE

Parramatta Ph 683 1133 City Ph 67 9834 
1st floor - friendly store1 New right in town1

MELBOURNE 
656 Bridge Rd 
Richmond. Ph 42 1614 
Easy access, huge stock.

BRISBANE ADELAIDE 
203 Wright St,166 Logan Rd, -----

Buranda. Ph 391 6233 City. Ph 212 1962
Opens 8.30AM Now Open See us!

MAIL ORDER DEPARTMENT PO Box 747. Crows Nest. NSW 2065. Phone 439 5311. Post & Pack extra WE HAVE DEALERS RIGHT ACROSS AUSTRALIA THERE'S ONE NEAR YOU1

0



PARAMETERS/ELECl

Design a simple Electronic Project 
and you could win one of the valuable 
prizes opposite .. .

Parameters in conjunction with Electronics Australia, will be running a series of contests over 
the next few months with instruments from Trio and B&K as prizes. The first is a project design 
competition with a first prize of a Trio CS1560A, 15MHz dual trace oscilloscope. This popular 
laboratory instrument is worth over $500 and is widely used by hobbists and professionals alike.

The aim of the first contest is to find electronic projects which readers can construct from 
readily available components. The winning entry will be the project which is most ingenious, well 
designed and practical. While there is no limit to the cost of the project, entries costing under $50.00 
will be more favourably received. It is important that all components are readily available and that the 
circuit should not rely on critical components or tolerance for successful operation. Although ideas 
may be drawn from other sources, we will be looking for a significant element of original planning.

TO ENTER
Submit a description of your project with circuit diagrams, 
parts list etc. and a brief description of how it works. Your 
submission should be broadly similar to the project articles 
in Electronics Australia.

Entries should preferably be typed and double spaced. A 
carefully presented entry will stand a better chance than one 
that is careless or incomplete. Physical and printed circuit 
layouts and photos of the completed project should also be 
included if possible.

The judges will be the editorial staff of Electronics Aus
tralia and Bruce McCarthy of Parameters.

Each entry must be accompanied by a signed entry 
coupon.

CLOSING DATE for the contest is Monday 4th Sep
tember. Entries delivered by hand or postmarked later 
than that date will not be eligible.

Depending on the location of the winners, prizes may be 
presented at their local electronics stores.

REMEMBER — Enclose circuit, description, layout diagram, 
photos, parts list, cost estimate and declaration coupon. DO 
NOT send completed projects. Address your entry to: 
Parameters/E.A. Grand Instrument Contest No. 1 
c/o Electronics Australia, P.O. Box 163, Beaconsfield 
N.S.W. 2014.

CONDITIONS
1. Readers may submit as many entries as they wish, but each must be entered as a separate item in its own envelope with circuit, text, diagrams, parts list etc. and a signed entry coupon as below (or copy where this requirement is illegal).
2. Electronics Australia will take reasonable care of entries but accepts no responsibility. Entries can only be returned if requested and if an envelope and sufficient return postage are included.
3. Projects should conform to current legal and safety requirements. 
4. Electronics Australia shall have exclusive publication rights to any entry for a period of 12 months. All articles used will be paid for at current E.A. rates with copyright vested in Electronics Australia.5. Members of the staff of Parameters and Electronics Australia and associated companies are not eligible to enter the contest.
6. The decision of the judges will be final and no correspondence will be entered into.

ENTRY COUPON wmm
PARAMETERS/ELECTRONICS AUSTRALIA GRAND INSTRUMENT
CONTEST No 1 Complete this coupon and enclose with each entry.
A copy or letter may be used in States where this requirement is illegal.

Name...............................................................................................

Telephone................................ Address .................................

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

What electronic test gear do you already own?

Title of Project..............................................................................

I declare that the above project has been designed, built 
and tested and shown to work as per the circuit and other 
information enclosed. Further, to my knowledge it does 
not duplicate or infringe any design previously published.
I also agree to abide by the conditions of the contest.

Signed ................................................... Date .........................
Where do you normally make your electronic purchases?
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I st. PRIZE WORTH OVER $500

IMPRECISION j

nd.
PRIZE VALUE^

30MHz Portable 
Frequency 
Counter

MODEL Q27

CS1560A 15MHz Dual Trace 
Triggered Sweep Scope

Bandwidth: 
Deflection 

factor:
Input R,C:
Risetime:

DC to 15MHz (—3dB) Automatic sweep (AUTO FREE 
10mV/div to 20V/div RUN)

1MS1, 22pF
23 nsec

Display modes (CH1 CH2 DUAL
-ADD SUB)

Sweep time: 0.5ps/div to 0.5s/div

■ 30MHz reading guaranteed. 50MHz typical—COVERS ALL CB CHANNELS.■ Full 6-digit display with range switch allows 8-digit accuracy.■ 1Hz resolution—even at30MHz and beyond.a Completely portable for use anywhere.

Exclusive battery saver features auto-shutoff of display to reduce battery drain.Operates on AA size batteries. AC with optional charger/adapter or 12VDC with optional power cord/ adapter.Complete range of optional accessories for unequaled versatility.Easy to use.

rd.
PRIZE costs $180 pl us PRIZE $120value

3-1/2 Digit DMM with 
5% Accuracy

M PRECISION j

“2810
3% digit easy to read LED display 
0.5% DC accuracy typical 
100mV, .0111 resolution
10 ohm range and control to zero 
lead resistance
Selectable High-/Low-power ohms 
on four ranges
Auto zeroing

Portable Transistor Tester
MODEL 51Q ■ Fast GO/NO-GO in-circuit transistor testing

■ Fast and thorough GOOD/BAD out-of-circuit testing
■ Tests FET's and SCR's in-circuit or out-of-circuit
■ Connect any test clip to any component lead
■ Gives positive emitter-base-collector identification in 

LO drive—positive base identification in HI drive
■ Light-Emitting Diodes indicate NPN-OK or PNP-OK
■ Pocket-size—Over 100 hours of testing from single 

set of "AA" cells
■ Digital stability—no adjustments; nothing to go out of 

calibration
■ Includes carrying case and leads

^PRECISION :



j The Serviceman
□11=1

On direct coupling, cable colour codes &c

I have rather a mixed bag this month. As well as a rather tricky fault 
in the sound section of a TV set, there are a couple of letters from 
readers regarding previous comments in these notes. There is also 
a puzzling fault in a potentiometer.

First the tricky fault in the TV set. It 
was a Pye monochrome set using a T26 
chassis and the complaint was no 
sound. More exactly, it was a failure in 
the audio amplifier section.

The audio amplifier used a fairly stan
dard complementary-symmetry class B 
output stage fed by two amplifier 
stages, and direct coupled throughout. 
There is also a DC feedback path from 
the output stage to the input stage.

Elegant and all though such circuits 
may be in terms of performance versus 
costs, I doubt if there are many ser
vicemen who like direct coupled cir
cuits. And this includes some of us who 
are old enough to remember the direct 
coupling boom in the valve era, back in 
the days of the 24A and the 47.

The objection was much the same in 
both cases; a fault in any part of the set 
was usually reflected in voltage abnor
malities right through the circuit, mak
ing fault finding just that much harder.

In this case I started by measuring the 
voltage at the emitter junction of the 
two output transistors, Q33, Q34, which 
turned out to be almost zero, instead of 
around half the rail voltage as one 
would expect.

The next logical check point was the 
collector of the driver stage, Q32, This 
determines the bias for the output 
stages and should be at about 20V. 
Instead, it was also near zero.

I moved on to the base of Q32 which, 
according to the circuit, should have 
been at 0.6V. I read it as 0.7V and 
reckoned that that was close enough. I 
moved on to the first amplifier stage, 
Q31, but, as far as I could determine, all 
voltages here were within acceptable 
tolerance. So why no collector voltage 
on Q32?

Suspecting that Q32 itself might be 
faulty I replaced it, but this achieved 
nothing. Then I removed the output 
transistors, but still no collector voltage 
for Q32. (It was getting silly now!)

A check at the base connection for 
Q33 (still out of circuit) revealed zero 
voltage again and this left only R303, 
R304, D1, and Q32 as the likely 
offenders. A measurement at the junc
tion of R303 and R304 showed about 
15V, suggesting a heavy current 
through these four components.

The next step was to remove Q32, 
whereupon the voltage at the collector 
point jumped to almost the full rail 
value. For whatever reason, Q32 was 
drawing excessive current. Suspecting 
it was faulty, I replaced it, but tne new 
one performed exactly the same.

I replaced the output transistors and 
went over the voltages again. The first 
hint came when I measured the base of 
Q31 the second time. It measured 0.6V, 
as it had before, and this seemed fair 
enough at first glance.

Then I realised that this voltage was 
incompatible with the circuit. Q31 
derives its bias from the emitter junc
tion of the output stage which, at the 
moment, was at zero. So where was the 
0.6V coming from?

The only explanation I could find was

R303
AW,------- -------— + 37V

Simplified circuit of the TV audio 
amplifier. Excessive leakage in one 
transistor upset several voltages. 

that Q31 had a degree of collector base 
leakage; something which could easily 
upset the whole delicately balanced 
direct coupled system.

Sure enough, a new transistor in this 
position put all voltages back to normal 
and the set burst into song. (Well, it was 
a commercial actually, but it was music 
to my ears.) In particular, I noticed that 
the base voltage for Q32 dropped from 
the previous 0.7V to the 0.6 marked on 
the circuit. There had been a clue 
there, had I but recognised it.

And from the story itself we can 
deduce the following: Murphy's Law 
states that, in any direct coupled 
system, a faulty transistor will always be 
the last one you remove, regardless of 
which end you start from. And if you 
start in the middle, you'll always move 
in the wrong direction!

And now for the letters. The first one, 
from N. S. of Burnie, Tasmania, is really 
self explanatory and I need only say 
"thank you" on behalf of both myself 
and any readers who benefit from his 
experience.
Dear Sir,

I read with interest your article in the 
February issue with reference to the 
regulator circuit used in the AWA PI5 
TV set.

I have come across this fault several 
times and now regard it as a stock fault.

After close investigation with a par
ticularly stubborn P15 regulator the 
kick start capacitor shown as 5.0uF was 
changed (by trial and error) to a value 
of 15uF.

This restored normal operation and I 
have since used this modification to 
cure all P15 regulators which have been 
reluctant to start.

I hope this information is of some 
value.

Yours Faithfully,
N. S. (Burnie, Tas.)

The second letter, from G. T. of 
Turramurra, N.S.W. is equally in
teresting in its own way, but does raise 
a number of questions.

Dear Sir,
I read your article in the November 

1977 issue concerning the new coding
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of three core appliance cable. (Red, 
black, green = brown, blue, green with 
yellow stripe.)

The reason behind this is colour 
blindness. To people who are colour 
blind, both red and green look black 
so, when they are confronted with a 
three core cable, all they see is a mass 
of black wires.

For this reason the red and green 
have been changed to colours that are 
distinctive: brown and green with a 
yellow stripe; and the black to blue, so 
that it isn't confused with the green 
portion of the earth wire. The striping is 
a reinforcement to the colour coding.

Yours Faithfully,
C. T. (Turramurra, NSW)

I have never heard of colour 
blindness being given as a reason for 
adoption the new appliance cord code, 
in spite of having seen several an
nouncements regarding its adoption. I 
was sufficiently intrigued, therefore, to 
contact the Standards Association of 
Australia for their version of its origin.

According to them, the main reason 
was simply to end the confusion caused 
by a large number of individual stan
dards, particularly in Europe, by 
producing a standard which was 
agreeable to all countries.

(Some European countries, working 
on the basis that red stands for danger, 
had allocated red as the earth wire!)

As far as the SAA is concerned the 
only reference to colour blindness 
which they can recall is that the striped 
earth lead may be beneficial in some 
cases. (I gained the impression that fin
ding a combination agreeable to all 
parties was far too big a problem to 
permit consideration of a mere seven 
per cent of the male population. They 
would have to do what they have 
always done; manage as best they can.)

Having said that, it is still interesting 
to look at the problem of colour 
blindness, and see how it is likely to be 
affected by the new arrangement.

I have always been under the impres
sion that there were several forms of 
colour blindness, involving quite 
different colour combinations. 
Granted, the commonest form, 
Daltonism, does involve confusion 
between red and green, but the first 
reference I consulted said, simply, 
"... inability to distinguish between 
red and green" There is no mention of 
these colours appearing as black.

Later I was able to borrow a couple of 
very good references which shed a 
good deal more light on the subject. 
According to one ("Principles of 
General Psychology", by Kimble and 
Garmezy), "Colour blindness comes in 
many gradations, ranging from the 
complete absence of colour vision 
through various degrees of colour 
weakness to normal colour vision."

And again, "The most frequent type
of colour blindness is the red-green
variety, which is fairly common in males
and much less so in females. People

CRONUS
Electronic stopwatch

Available for 
a wide range of 
applications from 
single function timers to 
the CRONUS eight digit, 
four function stopwatch 
with remote control.

Timers with readouts to 
display decimal hours or 
decimal minutes are also 
available.

Prices from $45.10 
plus sales tax 
where applicable.

Write or phone for full 
details to

INSTRUMENT TECHNOLOGY Ki 
192 PRINCE'S HIGHWAY ARNCLIFFE SYDNEY, NSW. 2205

Phone 59 0291 Telex AA20940

DeC-IT and BLOB-IT

Each circuit diagram 
has the holes numbered into 

which the components are inserted.

Push the component 
into the S-DeC. 

No soldering.

Plug components in and out. 
When circuit is proved working, 

transfer component by component 
to exactly same numbered position 

in Blob-Board.

S-De-C is designed for the use of discrete com-
ponents and is particularly useful for 

basic educational purposes. 
(No. of contacts 70)
Price per deck $7.84

Blob board ZB5D is an exact match to 
the S-De-C bread board.

Price for pkt of 3 boards S2.34

AVAILABLE AT ALL GOOD 
COMPONENT STOCKISTS

Distributed by

BLOB BOARD ASSOCIATES
PO BOX 23

SURREY HILLS, VIC. 3127 
or ring (03) 89-1019
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the fast, easy, low-cost way 
to learn electronics!

HEATH

Schlumberger

These three basic programmes provide an excellent overview of 
contemporary electronics—they'll provide you with the fundamentals 
you need to follow your interests wherever they may lead you. The 
programmed learning text is clearly written, with technical material 
fully explained as it is introduced. Built-in quizzes let you test your 
knowledge at each step. The records give you a "personal" outline of 
text material and additional information, and electronic parts are 
included for use in the experiments. Each course leads logically into 
the next, and when you complete all three, you'll have a thorough 
knowledge of basic electronics.

Part 1 : DC Electronics— 

1.
2.
3.
4.
5.

electrical fundamentals, theory end 
practice—

Electron Theory 
Voltage 
Resistance 
Ohm's Law 
Magnetism

6. Electrical 
Measurements

7. Network
Theorems

8. Inductance and 
Capacitance

Includes all texts, records, 56 parts for 20 
experiments. Average completion time, 20 
hours.
Programme EE-3101 $65.00

Part 2: AC Electronics- 
sine waves, inductive and capacitive 
reactance, impedance, phase shift, 

transformers and filters
1. AC Fundamentals
2. AC Measurements
3. Capacitive Circuits
4. Inductive Circuits
5. Transformers
6. Tuned Circuits
Includes all texts, records, 1 6 parts for 8 
experiments. Average completion time, 1 5 
hours.
Programme EE-3102 $65.00

Part 3: Semiconductor Devices—
transistors, zeners, SCR's, FET's, digital and 

linear IC's, LED's, opto-electronics
1. Fundamentals 7.
2. Diodes 8.
3. Zener Diodes 9.
4. Special Diodes 10.
5. Bipolar Transistor 

Operation
6. Bipolar Characteristics

FET's 
Thyristors 
IC's 
Opto-electronic 
Devices

Includes all texts, recordsand 27 parts for 11 
experiments. Average completion time, 30 
hours.
Programme EE-3103 $ 65.00

Heathkit Experimenter/Trainer
For the Heathkit DC, AC and Semiconductor 
programs—helps you perform each project 
quickly and easily. And after you finish the 
programs, it's ideal for "breadboarding" your 
own design projects. Has solderless bread
boarding sockets, 2-range variable sine and 
square wave signal source, dual-variable power 
supplies for positive and negative voltages 
(both variable over 1.2 to 1 6 volts, 120 mA, 
both regulated and short-circuit protected). 
Built-in 1k and 100k linear potentiometers. 
Center tapped power transformer secondary 
provides 30 V rms, 50 Hz for line experiments.
Kit ET-3100 $114.00

NOW AVAILABLE/ 
ELECTRONIC CIRCUITS 
Programme EE 3104 S81.00

Heathkit Digital Design Experimenter/ 
Trainer
Use it to perform all the experiments in the 
Heathkit Digital Techniques Programme, also to 
develop projects, build and test prototypes, 
verify circuit operation, check digital IC's. Has 
solderless breadboard sockets, four binary data 
switches, 2 "no-bounce” switches to pulse 
logic circuits, 3-frequency pulse clock genera
tor. 4 LED's for visual indication of logic states. 
Three regulated power supplies: + 1 2 V, 100 
mA current limited; —1 2 V, 100 mA current 
limited; + 5 V, 500 mA,overload protected. 
Accommodates up to eight, 14 or 16-pin dual
in-line IC’s, also 24, 28 and 40-pin DIP'S.
Kit ET-320G $132.25

Digital Techniques Program—For the advanced experimenter, technician, hobbyist or engineer.
Learn digital fundamentals, circuit design, TTL, ECL, CMOS, PMOS, NMOS 
integrated circuits; SSI, MS! and LSI; ROM's, PLA's; microprocessor theory

1. Introduction: techniques and uses, binary 
numbers, digital codes.

2. Semiconductor Devices for Digital 
Circuits.

3. Digital Logic Circuits: AND gates, OR 
gates, NAND/NOR logic, etc.

4. Digital Integrated Circuits: TTL, ECL, 
CMOS, nMOS, pMOS, how to choose.

5. Boolean Algebra.
6. Flip-Flops and Registers: latches, D&JK 

flip-flops, storage registers, applications.
7. Sequential Logic Circuits: binary, BCD, 

modulo N, up/down counters, dividers, 
shift registers.

8. Combinational Logic Circuits: encoders, 
decoders, exclusive OR, comparators, 
multiplexers, ROM's, PLA's.

9. Digital Design: combinational and 
sequential circuits, procedures.

ORDER BY COUPON NOW OR COME TO OUR SHOWROOM
Please rush me the programme of my choice. My cheque for —, _ __
$ is enclosed plus $2.50 for package» post. □ Programme EE-3101

□ Programme EE-3102
8mB.................................................................................................. \2\Programme EE-3103

Address ....................................................................... [J Kit ET-3100

........................................................P/Code................ □ «it ET-3200
Q Programme EE-3201

Send to: W. F. Heathkit Centre, n Programme EE-3104
220 Park St., South Melb. 3205. Phone: 699-4999

10. Digite! Applications: counters, 
computers, microprocessors.

Update your knowledge of electronics with this 
program in digital fundamentals. Provides a 
solid background with particular emphasis on 
circuit design. Covers the latest integrated 
circuits; ROM sand PLA’s; even 
microprocessors. Helps you learn to design 
digital circuitsfor virtually any application. 
The program assumes a prior knowledge of 
electronics fundamentals, either completion of 
the Heathkit basic electronics programs or 
equivalent knowledge. It can be successfully 
completed by technically-oriented people with a 
math or science background.
The program includes all texts, records and 44 
parts for 24 experiments. Av. completion time: 
40 hours.

Programme EE-3201 $81.00
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THE SERVICEMAN

with this defect have difficulty dis
tinguishing green from red, seeing 
them both as yellowish." That last state
ment would seem to be of particular 
significance in this context.

The other reference, (Introduction to 
Psychology" by Hilgard, Atkinson, and 
Atkinson) makes a similar comment; 
"By far the most common form of 
colour blindness is red-green 
blindness .... This deficiency affects 
some 7 per cent of men but less than 1 
per cent of women. Total colour 
blindness, in which the person sees 
merely black, white, and grey is ex
tremely rare; yellow-blue blindness, in 
which the red-green discrimination is 
preserved, is rarer still."

So where does this leave us? With the 
old style cable, a red-green blind per
son would see the active (red) and the 
earth (green) as similar shades of 
yellow, with the neutral (black) the 
only one clearly identified. While not as 
suggested by my correspondent, the 
difference is largely academic; there is 
still confusion between the two most 
important wires, with the possibility of 
tragic results.

And what about the new system? The 
blue (neutral) is the one most likely to 
stand out for the red-green victim, after 
which he has to differentiate between 
the brown (active) and green and 
yellow (earth). Since he sees green as 
yellow he may or may not be able to 
discern the stripe, depending on con
trast, but this may not be important.

The real question is how he reacts to 
brown. Brown is a difficult colour to 
analyse but the best definition I have 
found so far is that it is a form of yellow. 
On the face of it this sounds bad, but it 
is likely that it is a dark enough colour 
to permit it to be recognised.

Let's hope so, anyway!
Reverting to technical problems, a 

colleague recently handed me — 
literally — an intriguing puzzel he had 
encountered. It was a plastic bag of bits 
and pieces which I recognised as a twin 
slide-type potentiometer.

According to my colleague it had 
come from a well known imported 
brand amplifier, and the customer's 
complaint was that one channel was 
dead. It did not take him long to trace 
the fault to the appropriate section of 
the twin pot which, in simple terms,was 
open circuit.

As a first step he tried a few squirts of 
cleaning fluid and then, when this did 
no good, he pulled the unit apart for a 
closer look, thinking it might be 
nothing more than a set of contacts that 
needed tensioning. 

The device was a fairly conventional
design. There were two parallel tracks,
one metallic and one carbon, above
which ran a small nylon carriage. This
carried two sets of contacts, one for

each track, and the lever for the 
operating knob protruded from the op
posite side.

The puzzling thing about the faulty 
section was that there was no obvious 
fault. Careful checking with the ohm 
meter confirmed that both the metal 
and carbon tracks were intact, as were 
the terminals connecting to them. But 
when assembled so that the two tracks 
were bridged with the contacts, exer
ting adequate pressure, there was no 
continuity between the two tracks.

Nor was there any obvious fault in 
the bridging contacts, which were 
punched from one piece of metal. In 
short, somebody — or something — 
was breaking Ohm's law!

This was as far as my colleague had 
investigated the problem. When it was 
obvious that there was a serious fault in 
the pot he simply scrapped it and 
replaced it with a new one. But still 
puzzled as to why it wouldn't work, he 
passed it over to me.

The contacts on the puzzle pot which 
failed to complete the circuit between 
the two tracks on the base.

Having made all the obvious tests and 
confirmed my colleague's findings I 
pulled the thing to pieces again and ex
amined it in detail. This revealed 
nothing, but I did discover that, by 
pressing the two contacts onto their ap
propriate tracks I could establish a cir
cuit, but only by rocking the nylon 
carriage about the contact points. 
While ever it was parallel with the 
tracks there was no circuit.

A jeweller's loupe solved the 
problem. Under the glass it was obvious 
that the plating on the contacts had 
worn through where they rubbed on 
the track, uncovering the base metal. 
This had apparently tarnished quite 
badly, to the point where it was not 
only an excellent insulator, but would 
not respond to any of the usual clean
ing fluids.

I'm not sure just how valuable this 
exercise was, apart from satisfying our 
curiosity, but it is probable that I will be 
less inclined to try salvaging such pots 
in future. If the plating is all that poor, 
and the base metal so prone to tar
nishing, there is little point in trying to 
prolong their life. ®
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ET067 2.20 ET063 2.50 ET083 2.20
ET072 2.50 ET085 2.00 ET084 2.50
ET485 2.80 ET484 3.00 ET581 2.50
ET481M 2.50 ET582B 2.60 ET582A 3.00
ET547 2.50 ET317 2.50 ET712 2.50
7707 2.50 7787 .2.80 77DLT7 6.00
77UP6 3.50 77TTY7 2.80 77QBF7 3.20
ET631/2 4.50 ET481PS 3.00 ET444M 2.00
ET444S 3.00 ET316 2.50 ET549A 2.50
ET548 3.20 77TTY6 2.50 HMS276 6.00
77PTY7 2.80 77PTY6 2.50 ET133 2.60
77EO5 3.50 77PRE5 2.50 77UP5 8.50
ET081 220 ET062 2.50 ET546 2.50
ET632U 4.00 ET632 700 77TTY4 250
77CC4 3.00 77UP2 3.00 ET132 2.50
ET632C 8.00 ET632B 6.50 ET632A 6.50
77UT2 300 77F1B 250 77F1A 3.20
ET633FR 600 77UT2 3.00 ET633 6.00
ET632P 2.50 ET632M 7.50 ET482B 2.80
ET482A 6.50 76CL12 2 50 ET630 2 20
76B4 2.60 ET480PS 2 50 ET480 2 80
ET631 7 00 ET630 2 20 ET066 2 20
ET064 2.00 ET449 2 20 ET804 2.80
ET448A 2 20 ET448 2.80 ET711C 2.00
ET7118 2.20 ET068 2.00 ET061 2 00
ET044 2.00 ET043 2.00 76MI9 3 50
ET711R 2 50 ET711D 6 00 EI447 2 80
ET544 2 50 76PC9 4 40 76EX10 2 80
ET602 6 50 ET446 2 50 ET533A/C 3 50
ET711A 7 50 ET543B 2.50 ET543A 2.50
ET445 2.50 ET241 2.80 ET780B 2 50
ET780A 3 00 ET541 2 50 ET444 2.50
76S7 2.50 76M17 2 50 76LM5 2.50
76SS6 3 00 76SW4 2.00 76R4 2.50
76M5 2 50 76VG5 5.00 76E04 3.00
76VG5 5.00 76M5 2.50 76R4 2.50
ET708 2 50 ET740A 4.50 ET740B 3.50
ET514 2.50 ET7O7A 2.50 ET707B 2 50
ET706 2 50 ET130 2.50 76RT3 3 00
78T2 2.50 76A03 2 50 7663 2.50
76E02 5 50 75SWILA/Bpr4 00 DRS-RC1 4 00
75PC12 2 50 EA78F1 2 80 ET534 2.50
ET514 250 ET129 2.50 ET28 2.50
ET439 3 00 ET420G 2.50 ET123B 2.50
ET123A 2.50 ET119 2 60 75F2 2 50
75111 2 50 ET438 2 50 75V12 2.50
75F12 2 80 ET1124 2 50 ET122 3.00
75CL9 2 50 75PC12 2.50 ET121 2 50
ET120 2 50 0118 2.50 ET117A-B 2.80
ET 704 2 50 ET500 2.50 75T19 2.50
75R7 3 00 75CD7 2.50 75FM5 2 50
75TU10 3.50 75FE5 2.50 75TU8 5 00
75TU9 3.50 ET533A-B 2 50 ET 440 450
ET400 2.50 75W3 2.50 ET532 2.50
ET529B 3 30 ET529A 450 ET702 2 50
ET601R 2.60 ET601P 2.50 E8SRT 3.00
75EM6 *2.50 75SD4 2.50 75A01 2 50
ET414E 250 ET414O2 3.20 ET430 2.50
ET314 2 50 ET116 2 50 E8S 3 00

ALL SILICON 30/60w PA 
PORTABLE AMPLIFIER
6!ó"w x 8!4”D x 3!4”H 12 — 16V, two inputs 5 & 
100mV. 125, 250, 500 ohm output only. No. 763A 
at $70 ea. For 240V operation $33 extra. Freight 
collect.

COILS and IF's All $2.50 ea plus post 60c 
k %"w x ^''D x 2"H J

MAIL cheque or money order 
(add postage) direct to — 

RO rodio ply Rd 
651 FOREST RD BEXLEY

NSW 2207 587 3491
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E. D. & E. (SALES) PTY LTD
Now Trading as

118 LONSDALE STREET, MELBOURNE 3000 
TELEPHONE: 662-3506

ELECTRONIC
PROMPT AND EFFICIENT ATTENTION THROUGH

components;
OUR MAIL ORDER DEPARTMENT

MAJOR STOCKISTS OF ALL 
GENERAL RADIO AND 

ELECTRONIC COMPONENT
PARTS YOU NAME IT

WE WILL QUOTE

E.A. & E.T.I. KITSET SPECIALISTS. 
P.C. BOARDS B&S ENAMELLED 
COPPER WIRE FROM 
10-38 GAUGE.

ONLY “RECOGNISED BRANDS” AND TOP QUALITY COMPONENTS STOCKED
Resistors (incl. large industrial types), capacitors, semi-conductor devices, switches, meters, valves, metalwork, 
front panels, plugs, sockets, cable connectors, transformers, speakers, etc., etc., etc......................

POPULAR KITS TOP QUALITY LOW PRICES
LEARN WHILE YOU BUILD

STEREO UNITS
SI 
S2 
S3 
S4 
S5 
Sé 
S7 
S8 
S9

ETI 484. Compressor Expander
- ETI 482. 50 watt per channel Amplifier
- ETI 482A. Preamp Board
- ETI 482B. Tone Control Board

S10 -
S11 -
S12
S13 -

ETI 485. Graphic Equteizer 
ETI 410. 50 watt Amplifier 
ETI 410. 100 watt Amplifier 
ETI 480 Ps. Power Sup^y for Above 
ETI 443. Expander Compressor 
ETI 444. Five Watt Stereo 
ETI 422B. Booster Amplifier 
ETI 438. Audio Level Meter
ETI 440. 25 watt Stereo

S14 ETI 420. Four channel
S15 - ETI 420E. SO Decoder

) Amplifier 
Amplifier

S16 - ETI 423. Add-on Decoder Amplifier
S17 ETI 422. 50 Watt per channel Amplifier
SI8 ETI 426. Rumble Filter
S19 - ETI 429. Simple Stereo Amplifier
S20 - ETI 416. 25 Watt Stereo Amplifier
S2I - ETI 417. Over Led Distortion Monitor
S22 ETI 410. Super Stereo Sound Source Width Control
S23 - ETI 425. Integrated Stereo System
S24 - ETI 427. Graphic Equalizer
$25 - E A
S26 - E A
S27 EA.
S28 E.A
S29 E.A
S30 - E.A.
S31 E.A.
S32 E.A.
S33 E A
S34 EA

Playmaster 10 + 10
Paymaster 128 40 watt 
Playmaster 132 40 watt
Playmaster 136 13 watt 
Playmaster 137 3 watt 
Playmaster 143 12.5 watt 
Play master Twin 25 watt 
Musicolour II 1000 w ch 
Musicolour III 1000 w ch 
Stereo Dynamic Noise Filter

AUDIO TEST UNITS
AT1 
AT? 
AT3 
AT4 
AT5 
AT6

- ETI 441 Audio Noise Generator
ETI 128. Audio Millivolt Meter
ETI 112. Audio Attenuator

- ETI 102. Audio Signal Generator
- E A A.F Tone Burst Generator 

Laboratory Solid State A.F Generator

TEST EQUIPMENT
TEI 
TE2 
TE3 
TE4 
TE5 
TE6 
TE7 
TE8
TE9

ETI 134 True RMS Voltmeter
- ETI 133. Phase Meter

ETI 533c. Digital Dispiay 1976 Display
ETI 
ETI 
HI 
ETI 

- ETI
ETI

TE10 - ETI 
TE11 - ETI
TE12

129. R.F Signal Generator 
130. Temperature Meter 
706. Marker Generator 
709. R F Attenuator
122. Logic Tester
124. Tone Burst Generator
123. C Mos Tester
116. Impedance Meter

_ ETI 533. Digital Display 1975 Display
TE13 - ETI 117. Digital Voltmeter 1975 Display
TE14 - ETI 117. Digital Voltmeter 1976 Dispiay
TE15 - ETI 704 Cross Hatch Dot Generator
TE16
TE17
TE1I

- ETI 120. Logic Probe
ETI 121. UgK Puiser

- ETI 118. Digital Frequency Meter 1975 Display 
TE19 - ETI 118. Digital Frequency Meter 1976 Display 
TE20 - ETI 222, Transistor Tester
TE2I ETI 113.
TE22 ETI 107.
TE23 ETI 108
TE24 ETI 109.
TE25 - E A

7 Input Thermocouple Meter 
Wide Range Voltmeter 
Decade Resistance Box 
Digital Frequency Meter 
SWR Reflectometer

TELEPHONE
662-3506

TE26 - E.A. 
TE27 - E.A 
TE28 - E A 
TE29 - E.A. 
TE30 - E A 
TE31 - E.A 
TE32 - E.A. 
TE33 - E A 
TE34 - E A 
TE35 - E.A 
TE36 - E A 
TE37 - E.A 
TE38 - E A 
TE39 - E.A.
TE40 E.A.
TE41 - E A

R.F Impedance Meter 
Antenns Noise Bridge 
1968 Transistor Test Sei 
1971 Transistor (F.E.T.I Tester 
1977 Digital Logic Trainer 
2'f Digit Volt Ohm Meter 
Simple Function Generator 
Direct Reading Capacitance Meter 
1963 3" CRO 
1966 3 CR O 
1968 3 C.R O 
C.R.O Electronic Switch 
C.R.O. Wide Band Pre Amp 
CRO Calibrator 
Direct Reading Ohm Meter 
Function Generator

WARNING SYSTEMS
WS1 
WS2
WS3
WS4
WS5 
WS6
WS7 
WS8
WS9
WS10
WS1I -
WS12 -
WS13 -
WS14 -

- ETI 583. 
- ETI 066 
- ETI 528. 
- ETI 702.
- ETI 220

ETI 219.
- ETI 313. 
- ETI 518. 
- ETI 503.

ETI 506.

Gas Alarm 
Temperature Alarm 
Home Burglar Alarm 
Radar Intruder Alarm 
Wailing Siren 
Hee-Haw Siren 
Car Alarm 
Door Monitor 
Electronic Thief Trap 
Infra Red Intruder Alarm

ETI 305. Automatic Car Alarm System 
ETI 582. House Alarm
E A

WSI5 - E.A

PHOTOGRAPHIC
PH1 
PH2 
PH3 
PH4 
PH5 
PH6 
PH7 
PH8 
PH9 
PH10 
PH1I

Electronic Siren
1976 Car Alarm
10 G fu Radar Alarm

- ETI 586. Shutter Speed Timer
- ETI 548. Photographic Strobe
- ETI 5148. Sound Light Flash Trigger 

ETI 532. Photo Timer
- ETI 509. 50 Day Timer
- ETI 505. High Powered Strobe
- ETI 513. Tape Slide Synchronizer
- ETI 512. Photographic Process Timer 

ETI 515. Slave Flash 
ETI 540. Universal Timer

PH12 - E.A.
PH13 - EA

1970 Stroboscope Unit 
Sync-A-Slide 
Auto Tngger lor Time Lapse Movies

MODEL TRAIN UNITS 
MT1 - ETI 541 Model Train Control
MT2 - E.A. 
MT3 - H.A
MT4 - E.A.
MT5 - EA

AUTOMOTIVE
A1 
A2 
A3 
A4 
A5 
Afi 
A7 
A8 
A9

ETI 317. 
ETI 081.

- ETI 316 
ETI 240, 
ETI 239. 
ETI 312. 
ETI 301

1974 Modal Train Control
1171 SCR PUT Central Unit 
Electronic Steam Whistle 
Electronic Chufter

UNITS
Rev. Monitor 
Tachometer 
Transistor Assisted Ignition 
High Power Emergency Flasher 
Break Down Beacon 
Electronic Ignition System 
Vari-Wiper

ETI 502. Emergency Flasher
ETI 302. Tacho and Dwell Meter

A10 ETI 303.
A11 - ETI 309
A12 - E A.
A13 - E A
A14 - E A.

Brake Light Indicator 
Battery Chirget
1970 CO I Capaator Discharge 
High Efficiency Fluher 
Dwell Meter

Ignition

A15 -
A16 -
AI7 -
A18 -
AI9 -
A20 -
A21 -

E.A.

GUITAR UNITS
G1 
G2 
G3 
G4 
G5 
G6 
G7 
G8 
G9

Viriwiper
Tacho for Tune-ups
Ignition Analyser Tachometer
Strobe Adaptor for Ignition Analyser 
1975 C D I. Capaator Discharge Ignition 
Mams Supply nr Car Cassettes 
Automatic Heavy Duty Battery Charger

R6 ETI 711P. Power Supply 
ETI 707A. 144MhZ ConverterR7

R9 - ETI 708. Active Antenna
PIO - ETI 710. R F Power Amplifier 
R11 - ETI 710. Novice Transmitter 
R12 - ETI 703. Antenna Matching Unit
RI3 - E.A
R14 E.A

- ETI 447. Audio Phaser
- ETI 413. 2 x 200 watt Bridge Amplifier
- ETI 424. Spring Reverb Mixer
- ETI 408. Reverberation Unit
- ETI 413. 
- ETI 410.
- E A

GIO E.A. 
G11 - E A
G12 - E.A.
G13 E.A.

100 watt Guitar Amplifier 
ADU for your Guitar 
PM 125 50 watt Guitar Amplifier 
PM 134 21 watt Guitar Amplifier 
PM 138 20 watt Guitar Amplifier 
Wu Waa Umt 
Fun Box 
Sustain Unit
PM 135 12 watt Guitar Amplifier

PREAMPLIFIERS ANO MIXERS
P1
P2
P3
P4
P5
P6
P7 
PI
P9

- ETI 445. Stereo Preamplifier 
ETI 449. Balance Mic Pre-Amplifier 
ETI 414. Stage Mixer - 16 Channel 
ETI 427 Graphic Equalizer 
ETI 414 Master Mixer 8 Channel
ETI 419. Mixer Preamplifier
ETI 401. F.E.T. 4 Input Mixer 

- ET! 485 Grs L -- '

P10 E A
P11 - EJI.

Graphic Equalizer 
PM 127 Control Unit
Simple Mixer for Pick Up A Microphone 
PM 145 Mixer

TUNERS 
T1 ETI 062. AM Tuner
T2 
T3
T4

ETI 740 FM Tuner
E A PM 138 Tuner
E.A. PM 146 AM-FM Tuner

VOLTAGE CURRENT CONTROLS
V1
V2
V3
V4
V5
V6

- ETI 481
ETI 525

E A 
- E A

12 volt to +40 VDC 100 watt Inverter
Drill Speed Controller
S.C.R Speed Controller
Stage (etc.I Auto Dimmer 2 K.W
State (elei Auto Dimmer 4 K W * 6 K W 
1976 Speed Control

POWER SUPPLIES
PS1
PS2
PS3
PS4 
PS5 
PS6
PS7 
PS8 
PS9

- ETI 132. Experimenters Power Supply
- ETI 581. Dual Power Supply (High Powered Versioni
- ETI 712 CB Power Supply
- ETI 131 Power Supply

ETI 119 5 Volt Switching Regulator Supply
- ETI 105. Laboratory Power Supply
- ETI 111. I C Power Supply

PS10 - E A

PS11 - E.A. 
PS12 - E A

or

I C Power Supply 
D C Voltage Reference 
1976 Power Supply 
Dual 30-2 0-30V (a 6A or 0-60V (a 3A
Dual Pos and Neg 30V n 3A 
CB Power Suppi« 
Dual Regulated supply

RECEIVERS TRANSMITTERS
R1 - ETI 711, Remote Control Transmitter Switch
R2 - ETI 711R. Remote Control Receiver
R3 - ETI 711D. Remote Control Decoder
R4 - ETI 711B. Single Control
R5 - ETI711C. Double Control

R15
R16
R17 -
R18
R19 -

R20
R2I -
R22

E A

EA

E.A.
R23 - E.A
R24 E.A
R25 E.A
R26 E.A
R27 - E.A
R28 E A
R29 - E A
R30 - E.A
R31 - E.A
R32 - EA.

1967 All Wave 7 
240 Communications Receiver 
110 Communications Receiver 
160 Communications Receiver 
130 Communications Receiver 
AH Wove I C 2 
Deltahet Solid State Mk2

Communications Receiver 
Fremodyne 4 Comalete Kit 
Fremodyne 4 RF Section 
PM 131 Tuner-Receiver 
Mos Fet 52Mhz Converter 
2-6Mhz Converter 
8-19Mhz Converter 
100Khz Crystal Calibrator 
IMhz Crystal Calibrator 
VHF Power Match 
Short Wave Converter for 27Mhz 
Simple S W R Meter 
27Mhz Pre-Ami 
IO-30Mhz Pre-Amp

COMPUTER A DIGITAL UNITS
C1 ETI 633. Video Synch Board
C2 - ETI 632M. Part 1 Memory Board V D U.
C3 ETI 632P Part 1 Power Supply V.D.I.
C4 ETI 632A. Part 2 Control Logic VDU
C5 ETI 632B. Part 2 Control Logic V D U
C6
C7
C8
C9

ETI 632C Part 2 Chvacter Gene 
- ETI 632. Mother Board inc. P S

ETI 632U. lUJLRT) Board 
- ETI 631-2 Keyboard Encoder

VDU

C10 - ETI 631. A Sch Keyboard Encoder lieu keyboard) 
C11 - ETI 670. Hei Display
C12 - E.A 
C13 - E A

Educ-8 Computer 
Cassette-Tape Interface

MISCELLANEOUS KITS
M1 
M2 
M3
M4 
M5
M6 
M7 
M8 
M9

ETI 604. Accentuated Beat Metronome
- ETI 546. G S R Meter

ETI 549. Induction Balance Metal Locator
- ETI 547. Telephone Bell Extender

ETI 602 Mini Organ
ETI 544. Heart Rate Monitor
ETI 044. Two Tone Doorbell

- ETI 043. Heads or Tails
- ETI 068. LE D Dice Circuit

M10 - ETI 539 Touch Switch
M11 - ETI 521. Electronic Poker Machine 
M12 - ETI 236. Code Practice Oscillator
M13 - ETI 211. Monophonic Or
M14 - ETI 701, 
M15 - E.A 
M16 - E.A.
M17 - E.A.

Monophonic Organ 
Masthead Amplifier 
I C Volume Compressor

M18 -
M19 -
M20 - 
M2I -
M22 -

E.A 
EA 
E.A. 
E.A.

M23 E A
M24 - E.A
M25 - E A
M26 - E.A
M29 E.A.

Geiger Counter 
Electronic Anemometer 
240 Volt Lamp Flasher 
A C Line Filter 
Bonto Drums 
Keyleu Organ 
Auto Drums
Electronic Roulette Wheel 
Video Ball Game 
Digital Metronome 
Voice Operated Relay 
Gas Detector

ALL ELECTRONIC COMPONENTS
The Family Business

118 LONSDALE STREET, MELBOURNE 3000
TELEPHONE

662-3506
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Tape reader kit 
for hobby computers
A significant amount of microcomputer software is made available 
in punched paper tape form, so that a low cost paper tape reader 
can be a worthwhile addition to most hobbyist systems. In this arti
cle the author reviews the Oliver OP-80A reader, which is available 
in kit form.

by JAMIESON ROWE
Although most computer hobbyists 

tend to use magnetic tape cassettes for 
their own program storage, for 
economy, punched paper tape still 
tends to be used quite often for 
program interchange. Probably one 
reason for this is the variety of different 
magnetic recording methods and for
mats, many of them incompatible. 
Another is perhaps because paper tape 
is not so easily "erased".

Of course for someone with a 
teleprinter like the well-known 
Teletype ASR-33, it is easy to generate 
and load in punched paper tapes using 
the built-in punch and reader. But few 
hobbyists can afford the luxury of an 
ASR-33, as even second-hand units can 
cost as much as $800. And alternative 
tape punches and readers are not easy 
to come by.

Still, if you can't run to both a punch 
and a reader, the next best thing is to 
have a reader only. Then at least you 
can load into your system tapes 
produced by commercial software 
suppliers, or from more fortunate hob
byists.

Happily, you can buy simple paper 
tape readers quite readily, and for a 
relatively modest cost. Some of them 
are even available in kit form, like the 
unit reviewed here: the OP-80A, made 
by Oliver Audio Engineering of Glen
dale, California. The kit reviewed was 
kindly supplied by Computerland, of 55 
Clarence Street, Sydney, who have it 
available for $91.95 plus tax if 
applicable.

As paper tape readers go, the OP-80A 
must be pretty close to the simplest one 
could get without seriously sacrificing 
performance. There are no moving 
parts at all apart from the tape, which is 
simply pulled through the reader either 
by nand or via a separate winder. The 
data sensing is performed optically, by 
an array of phototransistors, using light 
provided by an external source such as 
a small desk lamp. The tape is held in 
correct alignment by simple guides of 
stout wire.

There's almost nothing to go wrong! 
OAE have made the reader self
clocking, by using the tape sprocket 
holes to generate tne data strobe signal. 
This means that after the reader and its 
light source have been set up correctly, 
you can get very reliable reading at 
speeds up to about 5000 characters per 
second, despite speed variations.

Actually the circuitry of the OP-80A is 
quite ingenious. Nine of its 11 ICs are 
555s, those ubiquitous devices normally 
regarded as timers. The designer of the 
OP-80A has been able to use them as 
sensitive level detectors, following the 
phototransistor array. The other two 
devices are a 7474 dual flipflop and a 
7437 quad buffer, neither of which is 
fully used. In fact the two most expen
sive items in the kit are the double 
sided/plated through PCB, and the op
tical sensor array.

Unpacking the OP-80A kit on arrival, 
I found it to consist of four items: a 
plastic pack containing the PCB and 
electronic parts, another containing the 
extruded aluminium case, a length of 
rainbow cable with DIL connector 
fitted for interfacing, and the manual.

The OP80A kit 
when it arrives; A 
bag of parts, a 
case, a cable for in
terfacing and a 
manual. We put it 
all together in less 
than two hours.

Virtually everything required is 
supplied with the kit, including a hank 
of fine gauge resin-cored solder and 
the pre-formed wire tape guides. These 
solder onto the double-sided PC board, 
which forms the lid of the case.

Using the manual as a guide and not 
hurrying, I was able to assemble the 
reader from the kit in less than two 
hours. The manual is well written, 
although fairly terse. Assembly was not 
difficult, although I spent few anxious 
moments looking for a 5/32in drill to 
use as a spacer for positioning the 
horizontal tape guides. I did decide to 
deviate from the manual instructions 
slightly, by packing the optical detector 
array about 1mm up from the PCB 
before soldering. This brings it closer to 
the underside of the tape, which 
should minimise reading parallax.

Once the reader was finished, I then 
had to try it out with a computer system 
to make sure it worked. The system I 
elected to interface it with is my 2650 
system, which has parallel input and 
output ports readily accessible.

The OP-80A has a number of inter
facing requirements. As well as the 
eight data bit outputs, it provides a 
"reader data available" or RDA strobe 
signal, available in either polarity as 
required. In turn it requires a resetting 
"acknowledge" signal from the com
puter, also of either polarity (a link is 
used to adjust the OP-80A for 
whichever is available). The reader also 
requires + 5V at around 120mA.

ELECTRONICS Australia May. 1978 67



The way I interfaced it to the 2650 
system is shown in the small circuit 
diagram. The data outputs D0-D7 are 
taken to non-extended input port C, 
while the RDA output is taken to bit 0 
of port D. The ACK-bar input is taken 
to the "port C enable" signal line 
(E1PC), so that the acknowledge signal 
is automatically sent to the OP-80A 
whenever the computer reads from 
port C.

Hooking the reader up to the com
puter in this way, the first thing you dis
cover when power is applied is that the 
OP-80A has an indicator LED driven 
from the sprocket hole detector, to 
make it easy to adjust the light level. 
Naturally enough, the light level for op
timum reading reliability varies accor
ding to the type of paper tape; it is 
somewhat more critical for white 
translucent tape than for dark tape.

To adjust tne light level, you load 
some tape into the reader and pull it 
slowly through, watching the sprocket 
hole LED and adjusting the light until 
the LED is only flashing on abruptly 
when each sprocket hole is immediate
ly over the sensor. The light must be 
vertically above the reader, to ensure 
that parallax doesn't cause reading 
errors.

To "service" the reader with the in
terfacing shown, the computer 
software needs to sense input port D, 
and detect when the QP-80A's RDA 
line takes bit 0 to the high logic level to 
indicate that a frame of data has been 
read from the tape. Then the software 
can read from input port C, to both 
fetch the data and reset the OP-80A via 
the EIPC-ACK line.

The routine to do this is very simple, 
involving only five 2650 instructions. To 
try it out properly I incorporated the 
routine in a loading program, adapted 
from the loader in tne Signetics PIPBUC 
monitor. A disassembler listing of the 
loader is reproduced in this article, for

OO

ÃCK

INTERFACING OP80-A TO 2650 SYSTEM 
(NUMBERS REFER TO 16-WAY DIL SOCKET)

For those who have 2650-based systems, the interfacing 
by the author to test the OP-80A are shown above.

the benefit of those readers with 2650 
systems.

The routine to service the OP-80A 
reader is in fact the first five instruc
tions, currently occupying addresses 
13A1-13A7. This routine effectively 
replaces the "CHIN" subroutine in 
PIPBUG, performing the basic retrieval 
of characters from the reader. Follow
ing this routine is another, occupying 
addresses 13A8-13BF, which effectively 
replaces the PIPBUG "BIN" subroutine. 
This routine calls the first routine twice 
each time it is called itself, to load in 
two hex characters and convert them 
into a binary byte.

The actual loader program itself 
which calls the two routines occupies 
addresses 13C0-13FC, and starts at 13C0. 
It functions in exactly the same fashion 
as the PIPBUG loader, being used to 
load program tapes into memory. The 
only difference is that it is designed to 
load them via the OP-80A.

Incidentally the loader is relocatable, 
and may be moved anywhere in the 
first page of 2650 memory space (0440-

DO (NON-EXTENDED 
INPUT PORT D)

+ 5V

13A1 70
1 3A2 44 0 1
1 3A4 18 7B
13A6 30
1 3A7 17
1 3A8 3B 77
13AA 3B 89
13AC D3
1 3AD D3
1 3AE D3
1 3AF D3
13B0 CB 86
13B2 3B 6D
13B4 3F 02
13B7 6F 04
13BA 03
13BB C 1
13BC 3F 02
13BF 17
13C0 3B 5F
13C2 E4 3A
13C4 98 7A
13C6 20
13C7 C8 96
13C9 3B 5D
13CB CD 04
13CE 3B 58
13D0 CD 04
13D3 3B 53
13D5 59 03
13D7 IF 84
13DA C9 90
13DC 3B 4A
13DE 0C 04
1 3E 1 98 96
13E3 C3
13E4 CB 83
13EÓ 3B 40
13E8 0F 04
13EB EF 04
13EE 18 06
13F0 01
13F1 CF E4
13F4 DB 6E
13F6 08 E7
13F8 9C 00
13FB IB 43

ANDI,R0 
BCTR,EQ

BSTR,UN
BSTR,UN

13A1

13A1
13B5

46 
12

3D

0D

0E

0D

2C

29
28

0D

ID

and

STRR,R3 
BSTR,UN 
BSTA,UN
I0RA, R3 
LODZ,R3 
STRZ,RI 
BSTA,UN

BSTR,UN 
COMI,R0
BCFR,EQ 
EORZ,R0
STRR, R0 
BSTR,UN
STRA,R1 
BSTR,UN
STRA,RI 
BSTR,UN 
BRNR,RI 
BCTA,UN
STRR,RI 
BSTR,UN
LO DA, R0 
BCFR,EQ 
STRZ,R3
STRR,R3 
BSTR,UN
LODA, R3
COMA, R3 
BCTR,EQ 
LODZ,RI
STRA,R3
BIRR, R3
LO DR, R0 
BCFA,EO 
BCTR,UN

loader program

13B8
13A1

13A1

13C0

13DF
13A8

13A8

13A8
13DA

13EC
13A8

13F9

13E9
13A8

13F6

13E4
13DF

13C0

used

1FFF). Note also that the two routines at 
the start may be used by any other 
programs intended to work with the 
OP-80A.

After the light level had been ad
justed, I used this loader to load quite a 
number of programs into the 2650 via 
the OP-80A. They loaded in without a 
single error, despite the inevitable 
speed variations caused by "hand 
drive". Thanks to its self-strobing cir
cuitry, the OP-80A seems virtually im
mune to speed variations, reading 
reliably even if you pull the tape 
through in a series of "jerks".

No doubt you could produce errors 
if you really tried, but otherwise the 
reading reliability is remarkably high.

To summarise, then, I found the 
Oliver OP-80A tape reader very easy to 
assemble from its kit, and the assembl
ed reader both convenient and reliable 
in use. For those wanting a reasonably 
low cost way of being able to load 
software into their hobby computer 
from punched paper tape, it can be 
recommended. ©
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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.

$4950 KIT EPS.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.

$2250 KIT R.E.C.I.
Pack and Postage $1.00

S100 PROTOTYPE BOARDi
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.

S100 PROTO BOARD $1950 Pack and Postage $1.00

S100 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.

S100 MOTHER BOARD 
$2250 Pack 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.

«men LOW COST VDU- $9950 pac|< an(j Postage $2.50

TRISTATE LOGIC PROBE

bonHcord

welcome here
109-111 Hunter St., Hornsby 2077

(9-5 Monday to Sat)

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.

$250 POST FREE 
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.

S100/SCMP BOARD 
$1950 Pack and Postage $1.00

POSTAL ADDRESS P.O. Box 355, Hornsby, 2077

SHOWROOM

PHONE 476 4758 -476 3759
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Reaction time program 
for Mini Scamp
Here is another simple program for Mini Scamp, from its designer 
Dr. John Kennewell. Designed to show the use of interrupt 
programming, it measures human reaction time in hundredths of a 
second. The additional hardware required is minimal: a pushbutton 
switch and a resistor!

by DR JOHN KENNEWELL
Physics Department, Newcastle University

The program to be described here 
can be used to measure your reaction 
time and display it in one-hundredths 
of a second on the LED's of Mini 
Scamp. Only minimal external 
hardware is required, and the program 
makes use of the interrupt facilities 
provided on the SC/MP CPU chip.

The concept of interrupt program-

FIG. 1

ming is a very important one, and is 
employed in many situations where 
slow peripherals (e.g., a keyboard) are 
communicating with the computer. In 
this instance, it would be a waste of 
time if the CPU was almost permanent
ly in the hold mode waiting for a 
character to be input from the 
keyboard. On the other hand, if the 
CPU went away and did something in
stead of waiting on the keyboard, it 
might miss the character, which could 
be input at any time. The resolution of 
this problem lies in the use of interrupt 
programming. In this mode of opera
tion, the CPU does what it will most of 
the time, but as soon as a signal appears 
at its interrupt input, it suspends what it 
is doing and jumps to a specified 
program routine to "service" the 
device that created the interrupt (in this 
case, to accept the next character from 
the keyboard).

In the SC/MP, the sense A input also 
serves as the interrupt input. However, 
the interrupt mechanism is only enabl
ed after an IEN instruction has been ex
ecuted in the program. It may also be 
disabled, with a DINT instruction.

If, at any time after an IEN instruction 
has been encountered, the sense A in
put goes high, the CPU will complete 
execution of the instruction it is 
presently working on, and then will 
jump to whatever address is contained 
in pointer register 3. It is thus essential 
that register 3 has been loaded with the 
starting address of the interrupt service 
routine, prior to giving the IEN com
mand. To avoid the problems which 
would be caused if a second interrupt 
occurred while the first was still being 
dealt with, the interrupt facility is 
automatically disabled after the in
terrupt, ana must be re-enabled, if 
desired, by the programmer through 
another IEN command.

To enable a better understanding of 
the operation of the program to 
measure reaction time, a flow chart is 
shown in Fig. 1. Notice that the main 

body of the program and the interrupt 
service routine are two separate 
programs, with no logical connection 
(represented by a continuous line) 
between them. The dotted line 
represents the jump that occurs 
between the two if and when an in
terrupt occurs.

The flowchart is fairly self ex
planatory. As the LEDs are required for 
display purposes, their address must be 
first set up in pointer register 1. The ad
dress of the interrupt service routine is 
also loaded into pointer register 3 at 
this stage.

The variable TIME is used for coun
ting the reaction time, and is set to zero 
each time the program is run. A delay 
of several seconds is then incorporated 
into the program. After this time the 
LEDs are set to display the binary word 
"10101010". This particular number was

chosen because it is dissimilar to any 
other display produced by the 
program. Thus, whatever the LED's 
were displaying before this time, they 
will change at this moment. This 
provides a visual cue to the subject 
whose reaction time is being deter
mined. The moment he or she sees the 
LEDs change, the pushbutton of Fig. 2 
should be depressed, causing a high 
logic level to appear at the sense A in
put, and thus creating an interrupt.

However, immediately the LEDs 
change the program starts to execute a
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»REACTION TIME
6000 08 NOP
0001 C400 LDI 0
0003 37 XPAH 3
0004 C42F LDI X' 2F .¡DISPLAY ADDRESS
0006 33 XPAL 3
0007 C400 LDI 0
0009 31 XPRL 1
000R C408 LDI 8
000C 35 XPRH 1
000D C400 LDI 0
000F C829 ST TIME
6011 C40F LDI 15
0013 C824 ST DELRY
0015 8FFF DLP DLY 255
0017 8820 DLD DELRY
0019 9CFR JNZ DLP ;DELRY 4 SECS
001B 05 IEN .¡ENABLE INTERRUPT
001C C4RR LDI X' RR
001E C902 ST 2(1) .¡FLASH 10101010
0020 C400 TL00P LDI 0
0022 8F08 DLY 8 .¡DELAY 10 MS
0024 C014 LD TIME
0026 EC01 DRI 1
6028 C810 ST TIME
002R 9CF4 JNZ TL00P
002C C4FF LDI X-FF .¡REACTION TIME
002E C902 ST 2(1) > > 1 SEC
6030 90FE HRLT JMP HRLT ; STOP
0032 C006 LD TIME .: DISPLAY SUBROUTINE
0034 C902 ST 2(1) .¡DISP REACT TIME
0036 90FE HRLTR JMP HRLTR STOP
0038 00 DELAY . BYTE 0
0039 00 TIME BYTE 0
603R END
Fig. 3: the reaction time program listing for Mini Scamp.

The above procedure may seem 
rather complicated, but is worth trying 
to follow if you wish to make accurate 
measurements of reaction time.

The final point of note about the 
program is the method employed to 
"stop" the program. Although the 
SC/MP CPU does have a HALT instruc
tion, it requires additional circuitry, ex
ternal to the chip to implement it. 
Otherwise it will be regarded as an 
NOP instruction. The way I have 
chosen to implement a pseudo HALT it 
to simply put the machine into a tight 
loop (HALT JMP HALT) wherein the 
JMP instruction simply jumps back to 
itself. For most purposes the machine 
thus appears to be effectively halted.

After loading the program into your 
computer, it may be run in the usual 
way (i.e., CPU, RESET, RUN). The nor
mally closed pushbutton (Fig. 2) should 
then be pressed as soon as the LEDs 
change. Your reaction time will then be 
displayed on the LEDs. For example, if 
the LEDs display 00101001 this would in
dicate a reaction time of 0.29 seconds. 
Note that the first four LEDs (from the 
left) are a BCD representation of the 
first number after the decimal point. 
The rightmost four LEDs give the se
cond decimal place. A healthy young 
adult should have a consistent reaction 
time with this apparatus of between 
about 0.2 and 0.3 seconds. To run the 
program again simply go through the 
sequence HALT, RESET, and RUN. ®

loop that adds one to the variable TIME 
for each 10 millisecond interval that 
elapses until the interrupt actually oc
curs. Upon receiving the interrupt, the 
CPU jumps to the service routine 
whereupon it then displays the current 
value of TIME on the LEDs. Because 
decimal addition was employed to in
crement this variable, the readout on 
the LEDs contains two BCD numbers. 
These numbers represent the reaction 
time in one-hundredths of a second.

One condition we have not yet dis
cussed is what happens if the interrupt 
does not occur. Well, as you may have 
realised from the flowchart, eacn time 
around the 10 ms counting loop there 
is a test made to determine if TIME con
tains a value indicating that more than 
1000 ms (1 second) has elapsed. If it 
does, the program is terminated and all 
the LEDs are turned on to indicate this 
condition. Those of you who find this 
happening frequently when running 
the program would be well advised to 
have a physical checkup or drink less!

The actual program listing is given in 
Fig. 3. I have incorporated a delay of 
about four seconds between the time 
of setting the RUN/HALT switch to 
RUN and that when the LED's change. 
This may be lengthened (by increasing 
the number in address X'12) if you find 
that you are able to anticipate this 
change too readily. In fact, those with a 
little ingenuity might like to incor
porate the random number generator 

routine of August 1977 at this point, to 
provide a random starting delay of 
between say 3 and 15 seconds.

The delay of 10 milliseconds is fairly 
critical if you wish to achieve accurate 
results with this program. Unfortunate
ly, this value depends upon your exact 
clock frequency, and this will in turn 
depend on the exact value of the 470 pF 
capacitor (or crystal) used in the SC/MP 
clock circuit. Fortunately, even without 
access to an accurate frequency meter, 
it is possible to measure this frequency. 
This can be done by running an earlier 
program "Binary Count and Display", 
and determining (using a watch) how 
many seconds it takes to run right 
through a complete cycle; that is, to 
count from 0 through 255 and back to 0 
again. The clock frequency (in 
megahertz) of your computer is then 
equal to 67.272 divided by this time. 
More importantly, the time of one 
microcycle (in microseconds) is equal 
to the above time (in seconds) divided 
by 33.636.

The number of microcycles required 
(R) in the 10 ms delay instruction is now 
given by 10,000/(microcycle time (us)) 
—72. As the actual delay in microcycles 
is 13 + 2 x (accumulator) + 514 x 
(displacement), the displacement (ad
dress X'23 in the program) is given by D 
= (R — 13)/514, forgetting the 
remainder. The accumulator value (ad
dress X'21) may be found by (R — 13 — 
514 x D)/2.

PP PENNYWISE PERIPHERALS

MEMORY GROWS ON STACKABLE 
RAM & ROM PLANES

RAM PLANE PCBs: Provide 4k bytes of RAM 
using 32 2102 family 1 K x 1 bit static RAMs. (See 

ad in EA Sept. 77.)
ROM PLANE PCBs: Provide 4K bytes of ROM 
using 4 2708 type EPROMS. There are on

board buffers, decoding and —5V reg.
MEMORY PLANES can be stacked with or 

without sockets.

• Contains all buffering and control logic for driv
ing 1 to 4 MEMORY PLANES. ROM or RAM.

• MEMORY PLANES stack on sockets for easy 
removal

• Configurable to any 8K or 16K boundary
• Control logic can accept a single R/W (eg 

M6800) or separate MEMR and MEMW (egr 
8080)

• Mother Board dimensions are 9%" x 6^". 
Edge connector is 43 x 2 way 0 1 56" pitch with 
M6800 system connections.

RAM PLANE or ROM PLANE PCB only $16.75
RAM PLANE Kit (inc. 21 F02-4N 450 nS and 
stackable sockets) $75.25
ROM PLANE Kit (for use with Mother Board, in
cluding stackable sockets. No 2708s) $34.90
Mother Board Kit (inc. male pins for stacking 1 to 4
PLANES) $49.20

(prices include tax P&PS1)
Mail orders and requests for data sheets to 

PENNYWISE PERIPHERALS
19 Suemar Street, 

Mulgrave, Vic. 3170
Phone (03) 546 0308
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Microcomputer 
News & Products

SM Electronics, of PO Box 19, Don
caster East, Victoria, are marketing an 
ultraviolet erasing unit for EPROM 
devices such as the popular 2708 and 
the newer 2716. Mains operated, it will 
erase up to four devices at once. The 
unit is small in size, measuring only 75 x 
100 x 150mm. Typical erasing time is 15- 
30 minutes.

The EPROM eraser is available in

MICROPROCESSORS
MS1 6800 SYSTEM,
VDU’S,
FD8 FLOPPY DISC,
HSP-1 HIGH SPEED 80 COLUMN 
PRINTER & SUPPORTING SOFT
WARE, 
TEI 8080 SYSTEM AND SUP 
PORTING SOFTWARE, 
MPI 5 x 7 40 COL. PRINTER, 
SHUGART MINI FLOPPY DISCS.

Southwest 
Electronics

are now a distributor for: 
SIGNETICS, MOTOROLA, 

PHILIPS SPEAKERS & KITS.
WE ALSO HANDLE 

CB & TV ACCESSORIES 
ALL AT HIGHLY 

COMPETITIVE PRICES.
Write or call and see us at: 

Southwest 
Electronics

Shop 6 
TROCADERO ARCADE 
119 HOPKINS STREET, 
FOOTSCRAY, VIC. 3011 

Tel: (03) 689-3819 

assembled and tested form only, at 
$47.50 plus postage where applicable.

Also available from SM Electronics is 
a universal front panel display board for 
microcomputer systems. This features 
16 address bus and 8 data bus LEDs, 12 
LEDs for various system status and con
trol signals, and two 8-bit output ports 
with LEDs as well.

As an optional extra the front panel is 
also available with hexadecimal displays

on the address and data bus lines. 
Power supply is from a single +5V 
source, and low power Schottky buffer
ing is used for low loading.

Price of the standard panel is $75.00 
including tax, with the hex display op
tion available for $30 extra.

SM Electronics also advise that there 
was an error if their advertisement in 
the February issue. The price given for 
the Backplane boards should read 
$24.50, regardless of quantity.

Club in Hobart
A microcomputer society has been 

formed in Tasmania. Called the Tasma
nian Amateur Computer Society, or 
"TACS" for short, it meets at 7.30 pm on 
the first and third Tuesdays of each 
month in the Computer Studies area of 
the Rosny Matriculation College in 
Hobart. Further details are available 
from the secretary, Mr Clive Myers, on 
Hobart 65-2252.

Teletypes for sale
Dr Simon Rosenbaum, of 19 

A'Beckett Street, Prahran, Victoria 3181, 
has written to advise that he has over a 
dozen ASCII teleprinter machines 
which are available for sale. They are 
Teletype models ASR-33 and ASR-38, 
and have all been overhauled and ser
viced.

Dr Rosenbaum writes that the prices
are negotiable, but would probably be

around $500 for ASR-33s and $600 for 
ASR-38s.

To those wanting to add "hard copy" 
and punched paper tape facilities to 
their system, they should be of great in
terest. But you may have to be quick, as 
they are likely to go fast! Dr Rosen
baum's telephone number is (03) SI- 
1156.

Tl micro seminars
Texas Instruments extends an invita

tion to engineers to attend a three- 
hour seminar covering their 
microprocessor family. Main topic in 
the seminar will be the 16 bit TMS9900 
microprocessor and its associated 
products, including microcomputer 
modules. This is a highly powerful, very 
flexible MPU and is already being used 
in a wide variety of applications.

Also to be discussed in the seminar 
will be the four-bit TMS1000 device and 
its derivatives. This is a more dedicated 
MPU with built-in masked ROM ideally 
suited to volume production because 
of its cost effectiveness.

Seminar dates are as follows. 
Melbourne: 9th May, 1978, at Institute 
of Management, St Kilda.
Sydney: 10th May, 1978, at El Rancho 
Motel, North Ryde,

Those wishing to attend are asked to 
contact Miss Virginia Bradshaw at Tl's 
Sydney office; phone 887-1122, in order 
to have their names registered.

32K dynamic RAM

Innovative Micro Processor and 
Computer Technology have an
nounced that they now have stocks of a 
new 32 kilobyte dynamic RAM board 
from Technico Electronics in the USA. 
The T99MA board measures 178 x 
406mm, the same size as the 16-bit T- 
9900-SS single board microcomputer, 
and is intended primarily to be used 
with this.

The two boards require only two 16- 
way ribbon cables for interconnection. 
It is claimed that the resulting system is 
the simplest and most economically 
priced 16bit 34k byte system on the 
market.

The T99MA dynamic RAM board can 
also be used with other 8-bit and 16-bit 
microcomputer systems.
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The T99MA is available either as a kit 
or assembled and tested. It comes with 
sockets for 32k bytes, but with either 8, 
16, 24 or the full 32k populated. Two 
T99MA boards can be used with the T- 
9900-SS microcomputer to produce a 
full 64k system.

Prices range from $528 plus tax for an 
unassembled 8k kit to $1100 for an 
assembled and tested 32k board.

A special 15 per cent discount is 
available if a T99MA board of any size is 
purchased with a T-9900-SS microcom
puter board.

Further information is available from 
IMPACT at Box 177, PO Petersham, 
2049.

Micro consultants
A new Melbourne-based consultan

cy is offering a service that is claimed to 
offer industrial microprocessor users a 
potential saving of thousands of dollars. 
Elston Micro Control provides an alter
native programming and design ser
vice, using powerful program develop
ment equipment and software 
development aids. A microprocessor 
program can be written and debugged 
in a fraction of the time required with 
more simple facilities.

A hardware and software com
missioning service is also available.

Further details are available from 
Elston Micro Control, 71 Peel Street, 
Windsor, Victoria. Telephone 51-2062.

kilobaud
The Small Computer Magazine

NUMBER CRUNCHERS
MM57109 Number cruncher. Buffered I/O, will 
suit 8080, 6800, SCAMP, etc., will perform floating 
point and scientific calculations under software con
trol, full data and software support.

KIT PRICE $52.00

PAPER TAPE READER
Manual operation, self-contained in case 
160X 110X50, Flat cable interface to I/O port. 
Handshake logic. Status LEDs, Data and software 
supplied. Simple to use on all systems. 8080, 6800, 
etc KIT PRICE $75.00

FRONT PANEL DISPLAY
Designed for 8080 but will suit most systems. Input 
lines are 16 ADD Lines. 8 Data lines Status 
strobe. Flags. Has 52 LED indicators for Address, 
lines. Data lines, 2 x 8 Bit prog, output port. Status 
flags, etc. All inputs buffered. Flat cable interface. 
Also available as an option a HEX DISPLAY with W 

high 7 seg. LED display for Address and Data Bus. 
4 displays for address bus and 2 displays for data bus. 
10 x 8 in. Board size.

STANDARD PANEL KIT PRICE $75.00 
WITH HEX DISPLAY KIT PRICE $105.00

ALL PARTS POST FREE IN AUST. See adv. JAN 78 Elec. Aust, for digital tacho, stop watches, tran. ign. system, 
burglar alarm, etc.

BUILT AND TESTED PRICES AND TAX FREE PRICES ON APPLICATION 

S. M. ELECTRONICS
10 Stafford Crt, Doncaster East 3109, 

Box 19 Doncaster East 3109. Phone (03) 842-3950

2650 SYSTEM USERS!
This 175mm 33-1 /3rpm record provides 11 
useful programs for small computer 
systems based on the Signetics 2650 
microprocessor. You feed them into your 
system via a normal cassette interface 
(“Kansas City” standard).
The programs include hex input and listing 
routines, block move and search, tape measure 
and verifier, a disassembler, 300-baud binary dump 
and loader, and two amusing games for relaxation. 
All load in via Signetics' PIPBUC.

The EA-Philips 2650 System Software Record 
is available from the Electronics Australia of
fice for $2.50, or $3.00 posted anywhere in 
Australia from EA, P.O. Box 163, 
Beaconsfield, NSW 2014.

SINGLE STEP CONTROL FOR 8080 
Push button single step mode. Auto, step low speed 
(Variable speed) mode, Interrupt facility. Run mode 
LED, will suit other systems, works off wait, and 
ready, lines. Panel mount.

KIT PRICE $23.00

BACKPLANE BOARDS
Quality fibreglass boards, five sockets per board with 
wide spacing, provision for linking boards together 
even different types, 
8" x 8" 6800 board with wide centres.

PRICE $24.50
12" x 6'' 8080 board with provision for both sockets.

PRICE $24.50

GOLD PLATED SOCKETS 
To suit 8080 and 6800.

43-way double-sided $9.50 or 5 for $45.00.

U.V. EPROM ERASER
Erase up to four EPROMs at once such as 2708 etc. 
in 15-30 mins. 240 Volt operation. Small size 3 x - 
4x8 in. Ass. and tested only.

PRICE $47.50

LEADING U.S. SMALL 
COMPUTER MAGAZINE

UNDERSTANDABLE FOR 
BEGINNERS

INTERESTING FOR 
EXPERTS

Air freighted copies available
retail. . . $3.95

Air freighted subscription............. $42 
$ea freighted copies available

retail.. . $2 95
Sea freighted subscription ............. $30

Special discounts offered to club 
and educational institutions for 
quantity purchase.

SEND $2.50 FOR SAMPLE 
COPY NOW.

Distributed in Australia by: 
SONTRON INSTRUMENTS

P.O Box 156, 
Carnegie, Vic. 3163. 

Tel. 568-0642 or 569-7867

ÍTllCRDCDmPUTER
♦♦JA***************************** 
» EXTENDED MEMORY P/C BOARDS * 
» MP-LA, MP-S, MP-N SCIENTIFIC,* 
* CALCULATOR, INTERFACE KITS. * 

» DUAL MINIFLOPPY DISK SYSTEM ♦ 
* 4K J! SK BASIC SOFTWARE, GAMES* 

* AND OTHER S.U. T.P.C.PRODUCTS * 

* SEND S A. E -FOR INFORMATION*

SuilH 6800
AUSTRALASIAN DISTRIBUTOR

PARIS RADIO ELECTRONICS
P.O. Box 380, Darlinghurst NSW 2010
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Japanese 8080A microprocessor forms heart:

NEC TK-80 system
Tecnico Electronics have released a single board microprocessor 
evaluation kit based on the 8080A MPU chip. It is the TK-80 system 
from Nippon Electric Co Ltd, and is based on the uCOM-8 family of 
LSI devices. A keyboard and LED display is provided on board for 
man to machine communications, making the unit fully self- 
contained.

by DAVID EDWARDS

In the past we have reviewed a 
number of microcomputer systems, 
produced by American companies but 
the unit reviewed here is unique in that 
it is of Japanese origin. It is an 8080- 
based system mounted on a single dou
ble sided printed circuit board, measur
ing 310 x 170mm. A number of rubber 
feet are fitted to the underside of the 
board, so that it is held away from the 
workbench.

A keyboard is fitted to the bottom 
right hand corner, with a LED display 

covered with a transparent red window 
occupying the top right hand corner. 
Part of the board is formed into an edge 
connector, to facilitate external con
nections.

Most of the integrated circuits are 
fitted into sockets, with a number of ex
tra sockets provided for expansion pur
poses. There is also a small area of the 
board, to the left of the keyboard, 
reserved for user-generated expansion 
circuits.

The large white IC is the 8080A chip, 

with the RAM and ROM immediately 
above it. The remaining chips are sup
port chips for the CPU and for the 
keyboard and display. Three documen
tation books are provided: a user's 
manual, a software manual and a 
program application manual.

The 8080ACPU chip is supported by 
an 8224 clock generator and an 8228 
system controller. Three factory-coded 
uP464 ROMs are used to store the 
monitor program, while two 5101 
CMOS RAM chips provide 512 bytes of 
user memory. Provision has been made 
to enable expansion up to 1k of RAM, 
and 1k of ROM.

An 8225 programmable peripheral 
interface is used to provide two 8-bit 
bidirectional I/O ports, and two 4-bit 
bidirectional I/O ports. This unit is also 
used to implement the keyboard scan
ning, under monitor program control.

Eight 7-segment LED displays are 
provided, so that input data, memory 
address and data, and the contents of 
CPU registers and flags can be dis
played. The required data for display is 
stored in RAM, and a hardwireo logic 
circuit periodically samples this area us
ing direct memory access (DMA) mode.

25 keys are provided for entry of 
monitor commands and user data. One 
of these is a direct reset key, with 
another 16 being the hexadecimal data 
entry keys. The remaining keys allow 
the following functions to be im
plemented:
Read from memory with automatic ad
dress increment or decrement 
Write to memory with automatic ad
dress increment
Program run with optional breakpoint

This photograph of the TK-80 shows the 
three manuals supplied, as well as the 
main printed circuit board assembly.
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Single step operation
Trace system status including all CPU 
registers and flags
Modify CPU registers and flags
Store and load memory to and from ex
ternal audio cassette tape.

Only a single breakpoint can be set, 
but the number of times the breakpoint 
can be passed before being executed 
can be specified. This means it is possi
ble to set a breakpoint in a loop, and 
have it acted upon after the loop has 
been traversed say 10 times.

Full details are provided on how to 
drive the LED displays, and how to get 
data from the keyboard. The store and 
load data routines operate via 110 baud 
teleprinter-compatible logic levels, 
which can be stored to and read from 
cassette tapes by means of a simple in
terface circuit. The interface as describ
ed, however, is not compatible with the 
Kansas City standard.

Two power supplies are required, 
+ 12V © 150mA and + 5V © 1A. Since 
very low power CMOS RAMS are used, 
it is possible to use dry cells as a 
memory backup, so that programs can 
be retained during power failures or 
overnight interruptions.

The user's manual supplied with the 
kit contains full and complete details of 
the TK-80 system, including notes on 
power supply requirements, monitor 
operations, and system expansion. A 
circuit diagram, monitor listening and 
board edge finger pin assignment list 
are also provided.

The companion application manual 
contains several demonstration 
programs, which can be implemented 
with a minimum of external com
ponents. These include detailed 
flowcharts and program listings, and 
full explanations of how to use the 
various subroutines available in the 
monitor ROM.

The last four programs require the 
use of an audio amplifier and speaker, 
and implement respectively an elec
tronic siren, a programmable 
metronome, an electronic organ (using 
the keyboard for note selection), and 
an automatic music player.

After working through these ex
amples, the budding programmer 
should have a good understanding of 
programming in general and the 8080A 
instruction set in particular.

In conclusion, we would recommend 
the TK-80 single board microcomputer 
to those wishing to gain a thorougn un
derstanding of both the hardware and 
software normally used with an 8080A 
system. Ample provision for expansion 
has been provided, as well as a com
prehensive explanation of the 
programming art and the routines resi
dent in the monitor ROM.

Recommended retail price of the un
it, which is supplied fully assembled
and tested, is $215.00 plus sales tax
where applicable. Further inquiries
should be directed to the Australian
agents, Tecnico Electronics, P.O. Box
12, Marrickville, NSW 2204. ®

^KENWOOD THE PACESETTER 
IN AMATEUR RADIO

* ROTATORS * ANTENNAS * METERS
* BUY FROM THE SPECIALISTS 
* EASY TERMS, FINANCE AVAILABLE, BANKCARD WELCOME.

CUSTOM COMMUNICATIONS
r\X / VS/#// UNIT 10, KNIGHT PARK ESTATE, 

' t 2 DONALD ST., FAIRFIELD.

ELUSTRONICS
289 LATROBE STREET, MELBOURNE. 3000 

PHONE: (03) 602-3282

LINEAR CMOS T.T.L. L.P.S.
311 75c 4001 25c 7400 30c 74LS00 30c 2N3055 90c
339 w , 75c • - 4002 30c 7405 38c 74LS04 45c 2N3054 60c
330

60c
4006 31.40 7406 95c 74LS21 30c AD149 $1.00

555 4007 30c 7411 38c 74LS32 45c 2SD200 $1.00
Ml 40c 4014 $1.40 7417 95c 74LS38 45c AY8110 80c
306Í ' 50c 4015 $1.30 7421 30c 74LS42 $1.10 AY8139 45c
3401 15c 4017 $1.40 7441 $1.45 74LS123 $1.35 AY9139 45c

THE ABOVE are just a few of the semi conductors we have in stock — 
All are at very competitive prices.

ALSO IN STOCK. Plessey speaker systems, Veroboard, meters, 
transformers, C & K switches, red point heatsinks, matrix board, solder
ing irons, test equipment, diecast, metal and plastic project boxes, audio 
leads, EA and ETI circuit boards, CTS speakers, resistors, capacitors — in 
fact just about everything for the electronic enthusiast at what we 
believe are Melbourne's lowest prices.

WE INVITE YOU to call in and browse around our self-service store and 
see for yourself the large range of components we have in stock.

YOU KNEW US AS ELECTRONIC DISPOSALS — 
NOW GET TO KNOW US AS ELLISTRONICS.
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How to program 
a computer and 
retain your sanity
Many computer industry professionals still tend to look with scorn at microprocessors, and take some delight in pointing out that those using them are making the same mistakes which they themselves made 20 years ago. On a more positive note, here’s a very readable and enjoyable article by an experienced programmer, offering some down-to-earth practical advice to hobbyists on programming.

by JOHN LESLIE

This article is the result of a challenge 
to computer industry "old timers", to 
stop laughing at computer hobbyists 
and write something helpful for them 
instead. Actually, I have not been 
laughing at computer hobbyists, and I 
may not qualify as a true old timer. But I 
have been around long enough to 
make a lot of my own mistakes. I was 
playing "Space War" in 1963, and 
started programming in earnest in 1965. 
Since then, 1 have barely stopped long 
enough to catch my breath.

I believe that there are nine basic 
principles to bear in mind concerning 
computer programming, whether you 
are programming big mainframe 
systems or a small hobbyist microcom
puter. I offer these principles to you, in 
the hope that they will ease at least 
some of the frustration.
Principle No. 1: The best study of 
programming is programming.

In the past 12 years or so, I have been 
asked approximately 7812 times how 
one gets started in programming. Each 
time, I have responded that you start by 
writing a program. (This, for me, is a 
marvel of consistency. I cannot offhand 
think of any other question I have 
answered the same way every time.)

If you run across someone who 
ridicules you for making mistakes, feel 
sorry for him. It is quite impossible to 
become a functional programmer 
without making at least 5000 mistakes. If 
you are one of those people who finds 
his identity shaken by each mistake he 
makes you had better find another 
hobby, pronto! 

Of the hundreds of people who have
76

asked me how to break into program
ming (perhaps I should explain that I 
was a physics major; to a physicist, 100 
is approximately equal to 7812), I would 
be surprised to find more than two or 
three who have become successful 
programmers. Ninety per cent of them, 
I am sure, have yet to write their first 
program.

Now, I probably shouldn't criticize 
here. It was well over a year after I was 
introduced to computers before I 
wrote my first program. The thing I 
remember that stopped me was a feel
ing that it would be a terrible waste of 
expensive computer time to run any 
program I might write. Recall that in 
those days, computer time cost over 
$100 per hour.

Well, none of you reading this have 
that excuse. Many of you have your 
own computer, or know someone else 
who does. Computer time is as close as 
you can get to free.

The next thing I remember holding 
me back was that I couldn't think of 
anything I wanted the computer to do. 
This problem is certainly still with us. I 
suppose I could give some examples of 
first computer problems here, but I'm 
not going to. What you do for your first 
program is of utterly no importance. 
Personally, I haven't the remotest idea 
what my first computer program did. 
Just don't choose anything particularly 
important. After all, it isn't going to 
work.
Principle No. 2: Programming is like 
pancakes: throw away the first one.

In the past year, I have read at least 20 
articles saying (among other things) 
that you should plan out all details of a 

computer program before writing the 
first line of code. This occasionally may 
be good advice; I must admit that it 
follows my actual practice on many oc
casions. But for the beginner, it is the 
worst possible advice.

The novice programmer, you see, has 
even less idea how to design a program 
than he has how to write it. (Granted, 
we may be dealing in infinitesimally 
small quantities here.) To find out 
whether the program works, he just 
runs it. To find out whether the design 
is good, he would have to talk to an ex
perienced programmer and probably 
wouldn't even be able to understand 
the language. So don't waste your time 
worrying about the design. Dive in and 
write a program.

Once it is written, try to make it run. 
And once you can make it run (more or 
less), throw it away. Yes, I know that 
hurts — all that time going to waste. But 
wait! Think for a minute. What was the 
purpose of this exercise?

Give up? The purpose was to learn 
about programming. And if you actual
ly managed to get a program running, 
you have learned a lot. So, the exercise 
was a success. You have not been 
wasting your time.

Now, if it turns out you made a poor 
choice for a first program, and in fact 
you could actually make use of such a 
program, still throw it out. But take ad
vantage of this opportunity to learn a 
little bit about design. One thing you 
will have learned is the actual nature of 
the task you set out to make the com
puter do. When you started out, you no 
doubt thought you knew just what you 
wanted. If you go back over what
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decisions you had to make, though, 
you will find how pitifully little you ac
tually knew of the task when you 
started. But now you know. And since 
you know, you have some basis for 
designing a program.

So before you write the second ver
sion, spend a little time breaking the 
task into pieces. Draw a flowchart if you 
want, but keep it all on one page. 
Principle No. 3: It's always harder than 
it Iooks.

This is not what you want to hear. 
You want to be reassured that all the 
trouble you have been having v.ill go 
away with time. Well, I can reassure you 
there: it will. But new problems will 
crop up. The next time you hear a 
programmer saying some task was 
straightforward, check to find out what 
he means. The only thing that con
ceivably could be written without hav
ing to back up at some point and 
change the way you did something is a 
task you already fully understand. And 
those are rare.

If you have the right outlook, 
though, there is no reason to despair 
just because it is harder than you 
thought it would be. That just means 
you nave to slow down and think it

. . . nine basic principles to ease the frustration
over. And it always shows that you now 
understand the task better than you did 
when you thought it was easy.

Analyze a bit to find out why it seems 
harder now. Many times it is because 
you have found a flaw in the method 
you were using. If so, immediately look 
for other flaws in that method. One of 
those 20-year-old mistakes is the 
"special case". Twenty years ago, 
whenever programmers found a flaw in 
their methods, they assumed it was just 
a "special case" and put in code to 
check for that special case and to do a 
different computation for it.

The result of this was programs that 
computed a supposedly continuous 
function with half a dozen (or more!) 
different computations, based on the 
input value. This can lead to disaster 
many ways. For instance:
1. Programmers would sometimes 
neglect to test that case again after the 
fix or would test it incorrectly. Result: a 
time bomb, giving the wrong value the 
next time that input appeared.
2. Usage of that function might take 
the difference of closely spaced values, 
greatly magnifying the discontinuity. 
Result: inaccurate results, miserably 
difficult to trace.
3. In transferral of the program, a com
mand might get garbled, affecting only 
that special case. Result: another time 
bomb, sprung on a user who has no un
derstanding of the program at fault. 

Programmers did this (creating
special cases) because they were in a

hurry and because the task was sup
posed to be easy. You have no excuse 
to be in too much of a hurry (you have 
no boss breathing down your neck); 
and you know that the task isn't as easy 
as it once looked. So don't try to fix 
things by creating "special case" code.

Programmers also used to create 
special cases when they thought they 
could save a little computer time by do
ing so. They were almost always wrong, 
if you count the computer time spent in 
debugging. It is hoped you won't feel 
too tempted to do that because each 
special case eats up memory space, 
which is usually in short supply for the 
hobbyist.
Principle No. 4: Don't waste your time 
trying to make the computer run faster.

I must immediately cite an exception. 
Sometimes the execution time is simply 
unacceptable, and you must do 
something to fix it. But this is quite rare; 
even then it should be fixed after the 
program works.

Computers 20 years ago were slower 
than today's microcomputers, so 
programmers must be excused for all 
the time they spent studying tables of 
execution times. I have finally cured 
myself of this habit (subject, of course, 
to occasionally working out timing on 
paper for a microcomputer I don't have 
access to). But one still sees articles 
comparing the relative worth of several 
microcomputers on the basis of their 
execution times. Such articles are 
valuable, but the novice should firmly 

understand that speed is just one of 
many factors and is hardly ever the 
most important.

It is far worse when the novice starts 
to think he should take advantage of 
the full speed capability or his 
microcomputer. There are a lot of tricks 
you can learn, and it is indeed fun 
sometimes to try to pry loose another 
microsecond. But when you are writing 
a computer program to do something, 
keep in mind that the most important 
thing is to get it done.

Twenty years ago, it was common 
practice to store a value away in some 
obscure, supposedly temporary, 
'register, and use it in code several 
pages away from where it was stored. 
This, after all, saved perhaps 20 
microseconds. But all too frequently 
two to four hours of computer time 
were wasted when it didn't work, trying 
to hunt down the bug.

We old-timers see a lot of this in 
today's computer hobbyists. Sure, it's a 
nice trick to save something away in the 
H and L registers of the 8080. But if you 
fail to comment what you've done, 
somebody's likely to get mighty con
fused about the way the program 
works. It's better to leave out such 
tricks unless you really are cramped for 
time.

Most successful programmers have 
developed the habit of noting, either 
explicitly or implicitly, which tem
porary registers are used by each sub
routine. A common general rule is that
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We’re gathering nuts in May and have
nutty specials just for you!

LOW VOLTAGE PROJECT 
TRANSFORMERS
XF20
200mA, 9-6-0-6-9v DC Mtg.
holes 54mm, W 35mm, H40mm
Nuttymay Price — $4.95
XF25
1.1 2 amp 0-10-20v + 0-10-20v 
RMS Mtg. holes 84mm, W 58mm, 
H80mm

May only $9.99

PUSH BUTTON 

SWITCHES

All 15 mm spacing between knob centres with 
standard round push buttons.
T36 (matches T422) Mains switch, double
pole, push on/push off $1.23

ZENER DIODES
Type Volts Price Type Volts Price

5 Watt 1 Watt
BZX61/C15 — .65 IS3006A 6.1 .65
BZX83C-3VO 3 .30 IS3007A 6.8 .65
BZX83C-3V3 3.3 .30 IS3008A 8.2 .65
BZX83C-3V9 3.9 .30 IS3009A 9.1 .65
BZX83C-4V7 4.7 .30 IS3010A 10 .65
BZX83C-5V1 5.1 .30 IS3012A 12 .65
BZX83C-5V6 5.6 .30 IS3015A 15 .65
BZX83C-6V2 6.2 .30 IS3016A 16 .65
BZX83C-6V8 6.8 .30 IS3020A 20 .65
BZX83C-7V5 7.5 .30 IS3024A 24 .65
BZX83C-8V2 8.2 . .30 IS3027A 27 .65
BZX83C-9V1 9.1 .30 IS3030A 30 .65
BZX83C-10 10 .30 IS3033A 33 .65
BZX83C-12 12 .30 IS3036A 36 .65
BZX83C-13 13 .30 IS3039A 39 .65
BZX83C-15 15 .30 IS3047A 47 .65
BZX83C-16 16 .30 IS3051A 51 .65
BZX83C-18 18 .30 IS3056A 56 .65
BZX83C-20 20 .30 IS3062A 62 .65
BZX83C-22 22 .30 IS3068A 68 .65
BZX83C-24 24 .30 IS3075A 75 .65
BZX83C-27 27 .30 IS3100A 100 .65
BZX83C-30 .30 .30 IS31 50A 150 .65
BZX83C-33 33 .30 IS3180A 180 .65
BZX83C-47 47 .30 IS3200A 200 .65

ADDITIONAL POSTAL CHARGES

T357 Mains switch, plus 6 pole push/push 
change-over module. 2 buttons $1.88
T358 Mains switch plus 2 only 6 pole change
over interlocked modules. 3 buttons $2.48
T359 Mains switch plus 3 only 6 pole change
over interlocked modules. 4 buttons $3.02
T422 This is the one you've asked for. 4 push 
buttons, each interlocking (one bank on at a 
time) with DPDT switchbank. Centres spaced at 
17.5 mm. As used in ETI422 Amp. — — __$3.95
Attention — The above switches come 
standard with Red dr Black round knobs. Spun 
alum, knobs Alum 1 supplied instead for 
additional 15c each, or separate 25c each. Also 
available Alum 2, Black with alum, end, same 
price as above.
NOTE We can make up specials in minimum lets 
of 1 0 per order.

DAVRED TOP 20 
REPLACEMENT STYLII 
AT A NUTTY MAY PRICE.
Double Sapphire
Two stylii for the price of one 
BSR ST3, ST 10, ST 15, ST 16b 
Sonotone 9TAHCb, KS41 b 
Philips 3306b
Single Diamond
BSR TC8S
Ronette BF40
Sapphire Diamond
Sonotone KS40A, KS41B
Double Diamond
BSR TS2, ST1 Oa, ST15a, ST1 7a
Sonotone 9TAHCa, KS54\Ca 
Philips 3306a
Piezo Diamond Y995 

ADC K8 Magnetic

$1.20
$1.20
$1.20

$2.00
$2.00

$2.50

$2.50
$2.50
$2.50
$5.00

$10.50

HOT 74 SEMI CONDUCTORS 
Mad May Prices Only
Minimum Order — 10 mixed
SN7400N .39 SN7442N 1.00
SN7401N .39 SN7447AN 1.55
SN7402N .39 SN7448AN 1.45
SN7403N .39 SN7460N .39
SN7404N .39 SN7472N .70
SN7405N .39 SN7473N .75
SN7407N .70 SN7474N .80
SN7408N .39 SN7475N 1.00
SN7410N .39 SN7476N .95
SN7412N ‘ .39 SN7483AN 1.55
SN7413N .80 SN7486N .70
SN7420N .39 SN7490AN .80
SN7430N .39 SN7492AN .75
SN7432N .60 SN7493AN .75
SN7437N .70 SN7495AN 1.35
SN7441N SN7496N 1.80
use 74141N

STRIP TERMINALS
During mighty May madness at 60 
cents each

Mail Order Order
Instructions Value Charge
Minimum P + P $1.00 $5-$9.99 Nil
Orders over $9.99 $10-$24.99 $0.50
must include $25-$49.99 $1.50
additional postal $50-$99.99 $2.50
charges (see right). $100

or more $4.00

AT LAST WE 
HAVE STOCKS
d.i.l. Switches
SW70 16 pin dual-in- 
line switch. Fits into LC.’ 
socket. 8 pole. The latest 
type switch for those 
P C.B. projects.

MIGHTY MAY OFFER
Minimum order 5 at $2.00 each.

T21 Elmaco Grey — 12-way plastic Connector 
Strip. 11 mm between mounting holes. 22mm 
spacing between screw terminals.
T28 Small 12-way Flexible German Connector 
Strips. Opaque colour. 8mm screw terminal 
spacing.
T29 Std. 1 2-way Flexible German Connector 
Strips. As above but have 10mm screw terminal 
spacing.
T30 Std. 1 2-way Bakelite German Connector 
Strips. Black in colour, easy to snap-break. 10mm 
spacing between terminals.

DIE CAST MAYDAY SPECIALS

“STORE IT SAFELY” Boxes from a match 
box size to a large amp case.

Length 
mm

Width 
mm

Depth 
mm

7969P 92.1 38.1 27 3.00
7134P 111.1 60.3 27.0 3.75
7908P 119.1 93.6 52.4 4.95
7827P 187.7 119.5 52.4 6.95
6357P 187.7 119.5 77.8 8.95

New
9830 4.95

AMPLIFIER
CASES

PB1 Little Black Box with lid. 
40mm x 29mm x 15mm — 18 
cents

PB2 Plastic box suitable for 
all mini projects. Aluminium 
base. Size 100mm x 60mm x 
27mm - $1.50

PB4 Larger version. Tan 
plastic with aluminium base. 
110mm x 184mm x 42mm —
$1.75

I.C. 1 size 130x70x 177mm- 
$3.50

I.C. 2 size 250 x 130 x 150mm - 
$9.55

PC1 5%" X 5 1 /8" X 2%" - ■ ■+

$4.55 PC2 3V2" X 2V2" X 1” - $1.25

Now comes complete with brushed aluminium 
front panel. >
These handsome amplifier cabinets come with 
timber case finished in walnut woodgrain.
The chassis is constructed from 20g zinc plated 
steel and all are ready to drill, punch or just look at. 
AC1 Length 300mm, Width 195mm, Depth 92mm 
$9.35
AC2 Length 360mm, Width 282mm, Depth 110mm 
$14.39
AC3 Length 380mm, Width 295mm, Depth 110mm 
$11.98

QQ Davred Electronics Pty Ltd. AUSTRALIA. P.O. BOX 317, NEWTOWN
. The new breed in electronics service nsw 2042. telephone 516-3544 j

78 ELECTRONICS Australia, May, 1978



How to program a computer and retain your sanity . . .

each subroutine is expected to save and 
restore any temporary registers it uses. 
This means that at the beginning of the 
subroutine each temporary register is 
stored in some temporary area, and 
before returning, those saved values 
are loaded back into the registers. This 
method uses a lot of time and memory, 
but can save your sanity, surely more 
precious.

Alternatively, you could accept the 
convention that each subroutine may 
clobber any and all temporary registers, 
and that the calling code should do any 
necessary saves and restores. This takes 
less time and sometimes less memory, 
but is error prone, in that the 
programmer is too apt to remember 
that a particular subroutine doesn't 
clobber some register and omit the 
save and restore.

Principle No. 5: Don't cut corners.
When writing a program, it is excep

tionally difficult to avoid thinking that 
some operation doesn't need to be 
done "in this case". Remind yourself 
that to omit it is to create a special case. 
This is perhaps the strongest area of 
temptation, since it requires more of 
your time, more execution time and 
more program memory to include the 
operation. But it will pay off handsome
ly if you make the rule that every 
operation is to be done unless some 
pressing need prevents it, and that even 
then a clear notation is required.

If you are testing for arithmetic 
overflow, test after every arithmetic in
struction, not just after those you ex
pect might overflow. If you are calling a 
subroutine that is entitled to clobber 
something, include code to save and 
restore, even though you know the 
subroutine, in fact, doesn't clobber it.

Now, probably I am just about to lose 
a whole lot of readers, who are saying, 
"How does this nut expect me to do all 
this within my 4K BASIC?" Frankly, I 
don't. If you want to be serious about 
programming (much of anything 
beyond copying someone else's BASIC 
program), you are going to need a lot 
more memory, or you are going to 
need to spend enough time to learn 
how to do things in machine language.

Something that will fill 4K BASIC can 
most likely be done in 1K in machine 
language. And you don't need the 
BASIC interpreter in memory to run 
machine language.

I have no particular desire to force 
machine language down anyone's 
throat. For typical hobbyist 
applications, it is often a rather poor 
choice. But, even if you obey my advice 
literally about cutting no corners, you 
can fit many more program features 
into available space. If you can afford 
enough memory to run complicated 

BASIC programs, by all means get it. If 
not, I recommend machine code. It 
does not require any great intelligence 
to learn to use it — just perseverance.

There is, of course, a middle ground: 
a high-level language compiler. In prin- 
ciple a compiler can generate 
reasonably compact code, and vacate 
its own memory space during execu
tion of the program, giving you most of 
the advantages of machine code. In 
practice, there are problems of im
plementation, which make it difficult to 
write a compiler for a hobbyist system. 
At the moment, the choice is bleak. I 
hope this situation will improve sub
stantially within a year or so.
Principle No. 6: Fix the right problem.

Programmers 20 years ago regarded 
the memory size or their computer as 
sacred. If their programs caused the 
compiler to strangle with too many 
symbols, they dutifully rewrote the 
program with shorter symbols or 
doubled up on variables. As you can 
imagine, this made for many quite un
readable programs.

The first assembler (machine
language compiler, more or less) that I 
ever worked with had an ingenious 
solution. All its symbols were a single 
letter followed by a number of integers, 
and the user had to declare the size of 
the symbol table beforehand. Presto! 
no symbol table overflow was possible. 
And it ran fast!

But if you can imagine a 10,000 line 
program with no mnemonic labels (was 
that Q231 or Q132?) you quickly see 
that it becomes unreasonably hard to 
read. So a local programmer wrote 
another version, which accepted six- 
character labels, and soon that 
assembler (perhaps 1/lOth as fast
running) became the one most used. In 
due course people began to realize that 
six-character labels were a little too 
restrictive in larger programs; but as far 
as I know, that was not changed before 
the whole computer was 
replaced. We are seeing much the 
same thing with hobbyists. If your 
BASIC program doesn't fit in the 
available memory, we see you dutifully 
stripping off all the comments — which 
somehow reminds me of a program 
called CMPRS (system names were 
restricted to five characters). The pur
pose of this was to take an ordinary 
ALGOL program and compress it into 
the fewest possible characters. I'm not 
absolutely certain, but I think the main 
reason had to do with disc allocation: 
the program took up less disc space 
when compressed. As you can imagine, 
since ALGOL had no restrictions about 
the number of statements on a line, the 
result was nearly unreadable to a 
human.

It all looks very straightforward, doesn't 
it? But things don't always work out that 
way. ..

But this horror story has a happy en
ding. Someone realized the difficulty 
and set about writing a program to 
reverse the process. It was called 
XPAND, of course, and it carefully in
dented lines to show the actual block 
structure and loop structure of the 
program. So the net result of running 
the two of these was often a more 
readable program than the original.

Nowadays, large-scale computers 
always come with enough memory to 
support a ridiculously large program. 
After all, memory is cheap, and they 
come with enough mass storage (disc, 
etc.) so that people feel no desire to 
compact their programs into un
readable form.

All of this simply means that if you 
are running out of space, you need 
more memory — not more obscure 
programs. And if you are running out 
of time, you need a faster computer or 
a different method. You may have to 
get by for a while with the hardware 
you have, but never forget what the 
problem really is. Because that is what 
you are going to have to fix, sooner or 
later.
Principle No. 7: We have met the 
enemy, and he is us.

Almost all novice programmers seem
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Soldering printed circuits

320

^¿220

r 260

ADCOLA

From your electronic parts supplier 
or enquire from 

ADCOLA PRODUCTS
Melbourne, 848 3777 Sydney. 709 5293
Brisbane. 440131 Adelaide. 42 6655 
Hobart, 34 2233 Launceston. 31 2511

Perth. 381 5500
A77A

MODEL D30
MODEL D50
MODEL D65

3mm tip
5mm tip
6.5mm tip

DUOTEMP
AVAILABLE IN 240V AC & 24V AC

The Duotemp protects 
circuits and components 
at a cost far lower than 
soldering tools with 
automatic temperature 
control.

• Correct soldering temperature 
for printed circuits.

• Fast heat-up and 
heat recovery.

• Power boost for 
long sequences 
or heavy 
joints.

THE PUSH BUTTON . . .
The Duotemp soldering tool 
will idle all day on half-wave 
AC without overheating.
A touch of the button converts 
it to full wave, instantly 
doubling the thermal 
capacity.

NEW NEW NEW
LB0-507 LB0-508 DUAL TRACE LB0-520 DUAL TRACE
5" TRIGGERED 5" TRIGGERED 5" TRIGGERED

OSCILLOSCOPE OSCILLOSCOPE OSCILLOSCOPE

LB0-507 and LB0-508 include the required functions for accurate display of all 
types of waveforms. The Oscilloscopes are particularly suited for use in servicing 
television receivers, VTRs, computers, and other electronic equipment. The 
wideband and high sensitivity characteristics, 20MHz/10mV, and other latest fea
tures. make these Oscilloscopes most desirable for use in service shops, technical 
schools, laboratories, etc.

LB0-520 has a bandwidth extending to 30MHz without sacrificing the high sensi
tivity -5mV/cm. It is specially suited for display of waveforms generated in “high 
speed” digital circuits such as in computer equipment. The cathode ray tube is 
the high brilliancy type using post deflection acceleration voltage. The vertical 
includes a delay line - a convenience in observation of the pulse leading edge. 
Other features are provided for a wide range of applications

• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711
• AUCKLAND N.Z 360-154 • WELLINGTON N.Z 698-272
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How to program a computer and retain your sanity . . .

to assume that the enemy is the com
puter when they set out to write a 
program. This simply is not true. The 
computer is going to do EXACTLY what 
it is told; no more and no less. If it had 
anything resembling feelings, it would 
desire to please you.

Alas', the enemy is your self. Your 
brain is a marvel utterly beyond com
prehension, but it doesn't think the 
way a computer works. It is capable of 
the same processes, but it has long 
since discarded them as ridiculously 
slow and inefficient. Someday, we will 
better understand the processes by 
which the brain does operate. And we 
will set out to build computers that 
work that way.

In the meantime, whenever you want 
to program a computer, you must think 
of a way to do the job using only the 
things the computer knows how to do.

The situation is complicated because 
what the computer can do, it can do 
many times faster than the human 
brain. This means that the practical 
solution tends to involve a comoination 
of operations that the brain is virtually 
incapable of doing itself.

The best programmers learn to 
model these operations in their heads 
and work with the models. If you find 
yourself learning to do that, you might 
consider a career as a programmer. If 
not, I suggest you keep your current 
job. But don't give up computers. You 
can be a successful hobbyist without 
that skill.

Principle No. 8: If at first you don't 
succeed, try a smaller task.

Various studies have shown that 
there is an abrupt drop in comprehen
sion whenever a concept is presented 
on more than one page. If you have 
been writing a program or designing 
one, and find yourself bogged down 
after you have written a few pages, it is 
definitely time to break the task down 
into pieces. The perfect tool for this 
job (or as close an approximation as we 
can expect) is the subroutine.

Subroutines were called into use 
over 15 years ago in order to save space 
(actually, many useful things came from 
our long avoidance of solving the 
memory problem with more memory); 
they quickly became popular. Gradual
ly, we have learned to make effective 
use of them. And gradually, the 
hardware implementation is becoming 
better (for instance, most subroutine 
calls now save the program counter in 
the stack). 

But too many people still think of the
subroutine as just a tool to save
memory. And they follow that to the
logical conclusion that they shouldn't
write something as a subroutine until

they know they will call it at least twice. 
Consequently, they never take advan
tage of its more useful role.

The true advantage of a subroutine is 
that it needs absolutely no knowledge 
of the design or implementation of the 
routine calling it. All the information it 
needs is contained in a very few tem
porary or interface registers. Converse
ly, the calling routine needs absolutely 
no knowledge of the design or im
plementation of the subroutine. It 
merely must set up parameters and 
read results.

It is, of course, possible to ac
complish this result without using the 
hardware subroutine call instructions. 
And the result would be just as 
desirable. That's not really the point. It 
is simply easier to do it with the sub
routine call instructions.

So, take your bogged-down 
program, and start carving out some 
subroutines. Any logically distinct sec
tion that seems to require the better 
part of a page of code is a good can
didate to be turned into a subroutine. It 
will take a lot of practice on many 
different programs before you learn to 
carve subroutines optimally, but keep 
at it. When you become proficient at 
carving subroutines, your whole 

NEW!
27 DO-IT-YOURSELF 
PROJECTS FROM 
“ELECTRONICS 
AUSTRALIA”

ONLY $3.00
(plus packaging and postage)

If you like building electronic projects in your spare time, you can’t afford 
to miss out on this exciting new book of popular projects. There’s a tacho, 
a dwell meter and a CDI unit for your car; a Doppler burglar alarm; a 
digital clock; a loudspeaker protector; a variable power supply; plus 
much more. Order your copy now!

Available from “Electronics Australia”, PO Box 163 Beaconsfield, NSW 
2014. Price $3.00 plus 60c pack and post. Also from 57-59 Regent St, 
Sydney.

program will be a lot of subroutines, 
each on its own page, called in strict 
hierarchy up through the main control 
program, also contained on one page. 
But don't worry about that now. Just 
break off enough pieces so that you can 
comprehend what is left and start work 
on what is yet to be done.
Principle No. 9: Enough is enough.

When you get too tired, stop and 
rest. When you come back to it 
tomorrow, or whenever, you will find 
you can't remember what you were do
ing. Don't worry. Put the necessary 
time in and you will come to unders
tand it again. You will also unearth 
some of the errors you were making 
because you were too tired.

Speaking of too tired, I think this arti
cle has run long enough. Having done 
my duty, I will go back to laughing at 
programmers making 20-year-old mis
takes.

What? You thought I wasn't laughing 
at computer hobbyists? But I wasn't! I 
was laughing at all the professional 
programmers who are still making 20- 
year-old mistakes. $

Reprinted from Kilobaud magazine, 
with permission.
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TM DESPERATE AGAIN!
I've just discovered a pile of amateur radio equipment in the corner of the warehouse that everyone (including 
my lovely computer) had forgotten about. Nearly fired the computer — but that would break up a beautiful 
relationship . . .
To move this stock, I have decided to sell it off NEAR, AND EVEN BELOW, COST. That's right — I'm going 
to lose money — but I desperately need cash to buy new stock.
So you reap the benefit. Check the savings on the equipment listed. Then hot-foot it to your nearest Dick Smith 
store before you miss out. Remember some stock is definitely limited. Hurry!

SOME UNITS MAY BE SLIGHTLY SHOP SOILED - BUT WE WON'T CHARGE FOR THE DIRT!

D-3009: Multi quartz 16 2m transceiverComes with 1 set of rocks; 23ch capacity
D-3040: IC202 2m SSB & CW transceiver144—145MHz, portable. 3watts
D-3100: TS700A AC/DC 2m , fm/ssb/cwOutstanding value transceiver, 144—148
D-3110: SP-70 external speakerMatches TS600 & TS700A. Classy!
D-3106: TS600A 6m version of above10 watts, all modes 50 — 54MHz

Was $228 Now $199.50
SAVE $28.50 while stocks last

Was $219.50 Now $189.00
SAVE $30.00 while stocks last

Was $725.00 Now $575.00 
SAVE $150.00 while stocks last

Was $48.60 Now $32.00
SAVE $16.60 while stocks last

Was $699.00 Now $565.00
SAVE $134.00 while stocks last

ROCK BOTTOM ROCK PRICES . . . 
1 must have rocks in my head to sell them at 
these ridiculous prices. Crazy!

D-6321 Rptr 1 „
D-6322 Rptr 2 2 -o
n RT24 Rntr 4 S“'1 Multi 7; should suit C > "7E S £
n cool Rntr S TR2200A & 2200G (some /□ £ »
n «9« Rntr K xta,s ma* need re-trimming) 05
n «27 Rntr 7 Tx x‘ab fit KP-202 " Pa'r " ’

06328 Rptr 8 Rx xtals fit Daiwa SR-9 s J
Sloon cptr9xn WERE: $9.00 NOW: $4.75 g =
D-6330 Simp 40 c c
06335 Simp 50 SAVE $4.25 - 3
D-6336 Simp 51 1 g

0> «J
D-6421 Rptr 1 § >
06422 Rptr 2 E §
D-6423 Rptr 3 Suit Multi 16 & Multi 11, i -
D-6424 Rptr 4 receive xtal MAY fit /□ »8
D-6425 Rptr 5 KP202. ZB 3 ■“
D-6426 Rptr 6 Rx x*als fit al1 ICOM units Pair >. S'
D-6427 Rptr 7 with trimmer adjustment o S
D-6428 Rptr 8 WERE: $9.00 NOW $4.75 g i
06430 Rptr 1006436 Simp 51 SAVE $4'25 ’ »
D-6438 Rptr 9 g §

SI Fil IC-22; Rx xtals may lit M 75 H 
K f«"<>Rx MfI.111»«««^^ Il .8
D-6340 145.9Tx trimmln9 Pair or each i «
D-6340 146.5 Rx as applies ® c

D-6278 8.7515 ’ $1^00 Z «
06283 8.8830 Fit FT-101 series vUU w E
06288 8.8800 nov,ce xta,s Bl each q =
06273 8.7300 Z S
D-6182 28.2MHz Experimental xtals, some can^^^F^Q 

be used for converting 'CB' A
to novice frequency. ■

D-6290 35.895MHz Originally for TS520 (S), $<| M
use as experimental xtals. 1

D-3200: TR-3200 UHF transceiverGo up to 432MHz: FM unit.
D-3211: Mobile mount - 2200/3200/1300Keep your rig from sliding around the floor!
D-3210: TR2200 hand held fm, 2m12 channels (1 supp) 2W output.
D-3215: TR-7200 2m fm transceiver22 channel (1 supp) rugged construction
D-3400: TR-7400 2m fm synthesised25 watts output, 800 channels
D-2807: Daiwa SR-9 2m receivertuneable, can be converted to other bands.
D-5500: HC-500 antenna tuner500W max, perfect 1:1 match to any trans.
D-3502: TV-502 2 metre transverterplug into 520, 820 & many others.
D-2114: CW FILTER YG-88C for TS820500 Hz filter sharpens CW response.
D-5202: SP520 remote speaker for TS520Matches TS-520 style. Looks good!

XXXX SPECIAL

Was $305.00 Now $249.00
SAVE $56.00 while stocks last

Was $16.80 Now $15.00
SAVE $1.80 while stocks last

Was $192.00 Now $179.00
SAVE $13.00 while stocks last

Was $260.00 Now $199.50
SAVE $60.50 while stocks last

Was $429.00 Now $395.00
SAVE $34.00 while stocks last

Was $118.00 Now $99.50
SAVE $18.50 while stocks last

Was $166.50 Now $115.00
SAVE $51.50 while stocks last

Was $275.00 Now $245.00 
SAVE $30.00 while stocks last

Was $64.00 Now $49.00 
SAVE $15 while stocks last

Was $39.50 Now $35.00
SAVE $4.50 while stocks last

APOLLO LINEAR

The Firebird: 200 watts of
muscle on 40 to 10 metres 
from just 3 watts of drive. 
Features receive pre-amp & 
rugged construction. 240V.

was
now

Cat D-2544.

$29950

19950
SAVE s100°°

ONLY A FEW LEFT - BE QUICK FOR THIS ONE!

DICK SMITH ELECTRONICS ® SHOP HOURS 
Mon Fri 9AM 5 30PM
Sat 9AM 12 noon
(Brisbane ’ hour earlierl

BRISBANE 
166 Logan Rd, 
Buranda. Ph 391 ( 
Opens 8 30AM

ADELAIDE 
203 Wright St, 
City. Ph 212 1962 
Now Open. See us!

SYDNEY 
125 York St.
City Ph 29 1126

147 Hume Hwy, 
Chullora. Ph: 642 8922. 
We've moved!

SYDNEY 
162 Pacific Hwy, 
Gore Hill. Ph 439 5311 
Ample parking at door

SYDNEY 
30 Grose St,

MELBOURNE 
399 Lonsdale St,

Parramatta Ph 683 1133 City Ph 67 9834 
1st floor — friendly store1 New: right in town1

MELBOURNE 
656 Bridge Rd 
Richmond Ph 42 1614 
Easy access huge stock.

MAIL ORDER DEPARTMENT PO Box 747. Crows Nest, NSW 2065 Phone 439 5311 Post & Pack extra. WE HAVE DEALERS RIGHT ACROSS AUSTRALIA THERE'S ONE NEAR YOU1



Classical 
Recordings

Reviewed by Julian Russell

Liszt: Sonata in B Minor — “full of enchantment”
LISZT — Sonata in B Minor. Benedic

tion de Dieu dans la Solitude. Two 
Concert Studies. Valse Oubliee No. 1 
in F Sharp Minor. Claudio Arrau 
(piano). Philips Stereo Cassette 7300 
402. (Also on disc).
In the last issue I wrote an unusually 

long review expressing my intense ad
miration for Arrau's playing of Liszt's 
Verdi Opera Paraphrases. The B Minor 
Sonata which he now plays on this ad
mirably recorded cassette is a much 
more profound work than any of the 
Verdi Paraphrases, and Arrau il
luminates it with a depth of understan
ding quite unlike any other perfor-. 
mances I have ever heard. And there 
are many splendid accounts of the 
work currently available.

I mentioned in last month's review 
that Arrau had been a gifted pupil of 
Liszt, but then he cannot be alone in 
this respect. Yet Arrau's interpretation 
still remains unique. In his playing of it 
he seeks — and finds — a grandeur that 
ennobles an already great work.

His virtuosity is never in question, 
despite his 70-odd years of age, though 
he never makes it the most important 
feature of his interpretation. Indeed 
this is a style he uses even in Liszt's most 
flamboyant compositions.

Yet despite my admiration for Arrau's 
performance of the sonata under 
review, he sometimes makes small 
rubatos and hesitations that after 
repeated listening prepares one a little 
too often for their arrival. And what 
makes this odd is that Arrau was 
reported some years ago as saying that 
he disapproved of recording rubatos 
for this very reason. On the concert 
platform yes, he said, because there 
you only hear them once and don't an
ticipate their repetition. But listened to 
several times on a recording they 
produce the effect I have mentioned 
above.

On the other hand, of course, there 
is the nature of the sonata to excuse 
him in his effort to expose every detail 
of the depth of its beauty. And it must 
be remembered that he always sticks to 
his stated rubato principle in his superb 
playing of Beethoven and Brahms.

The sonata is in one movement com
prising what might be described as five 
different but related pieces. But you 

will search in vain for any evidence of 
classical — or romantic — sonata form. 
This, Liszt went to pains to avoid but at 
the same time kept the work complete
ly and logically integrated. Yet it has 
under Arrau's magic hands and 
penetrating mind all the structural 
beauty of the best examples of the 
four-movement school.

His passionate exposition of the first 
movement quite hides the virtuosity of 
his playing. Each repetition of the main 
descending phrase is subtly different — 
and full of meaning. He is never 
capricious and remains always the com
plete servant of the music. His changes 
of sonoritities provide unending 
delight. He gives the work symphonic 
proportions.

On Side 2 he opens with a powerfully 
spiritual account of the Benediction, a

Mahler — “The finest I have heard"
MAHLER — Symphony No. 3 in D 

Minor. Marilyn Horne (mezzo- 
soprano), Women's Voices of the 
Chicago Symphony Chorus; Glen 
Ellyn Children's Chorus; and the 
Chicago Symphony Orchestra con
ducted by James Levine. RCA Stereo 
RL 01517. (Two boxed discs).
This must be well up among the con

tenders for the title of the longest 
symphony ever written though to me it 
doesn't seem to go on for as long as a 
comparatively short one by Bruckner — 
the Bruckner Fourth excepted.

It offers such a variety of moods, 
delights in its orchestration, changes of 
rhythms and some really beautiful 
melodies — plus an occasional banal 
one — that the listening time seems to 
slip by unnoticed save fo; an occasional 
example of Mahler's characteristic 
prolixity. And all the way through there 
is the really wonderful playing of the 
Chicago Symphony which could excite 
even a near deaf listener's admiration.

It is in six movements and Mahler in
tended it to constitute a whole concert 
program. The first movement is so long 
— nearly three quarters of an hour — 
that Mahler recommended an interval 
after it was finished, with the perfor
mance resuming at the second. 

longish work for its type, though Arrau 
makes its length pass unnoticed. He 
makes of it a strangely mystical ex
perience.

After this the two Concert Studies 
sound earthy, but in a very refined way. 
The first, Waldesrauschen, sounds in 
parts very like a precursor of the im
pressionistic school, and Arrau is very 
careful not to make it too showy 
despite its unending temptations to ex
press sheer virtuosity.

The second study, Gnomenreigen, 
never sounds rushed though I doubt if 
it could be played faster. The Valse 
Oubliee is as gracefully played as one 
has come to expect from this master. 
The sound is excellent. Here is a 
cassette full of enchantment — and 
wonder.

Mahler disapproved of program
matic music yet he originally drew up a 
program that read, at the head of each 
part, Summer Marches In, What the 
Flowers of the Meadow Tell Me, What 
the Animals of the Forest Tell Me, What 
Midnight Tells Me, What the Morning 
Bells Tell Me, What Childhood Tells 
Me, and a discarded seventh move
ment, The Celestial Life. Although 
Mahler later dispensed with them they 
still offer useful clues to his intentions.

The whole is really a vast expression 
of the composer's joy in life and nature. 
In form it is so unlike any symphony 
that preceded it that it sounds almost 
rhapsodic. Ther are no examples of 
"sonata form" with the usual exposi
tion, working out, recapitulation and 
other symphonic devices, yet it hangs 
together jn a way one would not have 
thought possible — this in spite of the 
many digressions all along its long road.

Mostly it has the crowded ex- 
huberance of a Hieronymus Bosch 
painting — without the devils. Though 
it is in many ways an expression of in
nocence, it has its moments of deeply 
'felt warning.

The first movement could be taken as 
a piece apart, containing as it does as 
many different themes and transfor-
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SPECIAL PURCHASES
GARRARD Model SL65B

RECORD CHANGER AT LESS THAN 1/3 LIST PRICE — (bHQ EA 
(RECOMMENDED RETAIL PRICE $110.00)

SUPPLIED WITH GOLDRING MAGNETIC CARTRIDGE AND DIAMOND STYLUS.

A precision automatic and manual record
playing unit fitted with Garrard Synchro-Lab4 
pole shielded motor to provide constant speed 
conditions for the 10% inch aluminium turntable.

The low resonance tubular pickup arm is counter-balanced with a 
resiliently mounted weight to permit light sensitive tracking, and the 
slide-in cartridge carrier enables styles inspection and the interchange 
or replacement of cartridges to be carried out simply and quickly.

Fine stylus force adjustment and bias compensation are both 
calibrated for accurately setting the arm to give optimum playing con
ditions for the chosen cartridge.

BASE & PERSPEX COVER FOR GARRARD

CAN BE SUPPLIED WITH SHURE M75-6S 
Magnetic Cartridge and Diamond Stylus a $2.50 extra 

Also available with ceramic cartridge 
AH changers new in original cartons

Send S.A.E. for full specifications
The fluid-damped level-type cue and pause control ensures gentle 

lowering of the pickup to the surface of the record.
A short spindle is supplied for single record play records.
Precision engineering is reflected in the styling of the SL65B, which is 

elegantly finished in black and silver.
POST AND PACKING EXTRA Send SAE for details
NSW $2.75 Vic., SA & Qld $4.75
Tas., WA & NT $6.00 (Reg. post $2.00 extra)

OR B.S.R. UNITS $29.50 EXTRA PLUS FREIGHT.

NEW STANDARD PM-403 W-24 WATT STEREO AMPLIFIER AT LESS THAN TRADE PRICE
MANUFACTURED BY STANDARD RADIO CORPORATION — A MAJOR JAPANESE ELECTRONIC MANUFACTURER.

plus post & packing$59.00
NSW $3.50
VIC., QLD, SA $5.00
WA, TAS. $6.50 (Reg. post $2.00 extra)

SPECIFICATIONS:
Continuous power 12 watts R.M.S. per channel at Sohms. (24 watts) at 1KHz
Harmonic distortion at 1KHz 0.5% to 10 watts
Power bandwidth 20-20,000Hz at Sohms
Frequency response 15-40,000Hz
Signal to noise ratio Aux. 70db Mag. 60db.
Bass control + 10db at 100Hz Treble control +10db at 10,000Hz
Input sensitivity Mag. 2.5mv, Cer, 150mv. Aux 100mv, Tape 500mv.
• TAPE MONITOR SWITCH • LOUDNESS CONTROL • SPEAKER SELECTOR SWITCH
• HEADPHONE JACK • SEPARATE BASS & TREBLE CONTROLS • BALANCE CONTROL 
Dimensions 13%" by 8" by 4" high SUPPLIED IN WALNUT FINISHED CABINET WITH 
OPERATION INSTRUCTIONS & SCHEMATIC DIAGRAM
READ REVIEW ON THE STANDARD PM-403W AMPLIFIER IN NOV. 77 ISSUE OF E.A.

SPECIAL PACKAGE OFFER Send SAE for full specifications.

STANDARD PM-403W AMPLIFIER — TWO GOODMAN-FOSTER SPEAKER KITS AND GARRARD SL65B CHANGER 
WITH SHURE MAGNETIC CARTRIDGE $155.00.

(Cabinets for speakers and changer not supplied.) Freight and packing extra per rail or air freight.

NEW GOODMAN-FOSTER 3-WAY 
4-SPEAKER HI-FI SYSTEM
Frequency Range 45 to 22,000 cycles. Power rating 25 watts lmp-8ohms. 
Supplied in kit form (less cabinet) each kit comprises two English Goodman 8" 
bass units Foster 5" mid range. Foster 1" dome tweeter crossover components 
Ocondensers & inductance) innabond, speaker fabric & plans of cabinet. Cabinet 
dimensions 23" x 13" x 10”

Post & packing extra NSW $2.70; VIC, SA, QLD, $4 70; WA $5 70 
(REGISTERED POST $2 00 EXTRA IF REQUIRED) cabinents available

$39.00 PER KIT
B.S.R STEREO PLAYER MODEL

LESS THAN % LIST PRICE P-128B $39.00 WITH SHURE
M75CS MAGNETIC CARTRIDGE

PROFESSIONAL SERIES

Auto or manual operation 3 speed. 11 ’4" diecast 
turntable 4 pole shielded motor Slide-in cartridge 
carrier. Counter-balanced pick-up arm Fine stylus 
force adjustment & bias compensation. Damped 
lever type cue & pause control. Diamond styles.

Post and Packing extra.
NSW $2 75. VIC. SA & QLD $4 75. Tas WA & NT $6 00 (reg post $2 00 extra)NEW MAGNAVOX — MV50 — 50 WATT SPEAKER SYSTEMS 

As featured In Feb. 1976 Issue ot Electronics Today
Complete kit of parts (less cabinet) comprising Magnavox 10-40 10” 
bass unit. 625 mid range 6” two XJ3 dome tweeters, crossover network, 
innabond, speaker silk and plans of cabinet.

SHURE MAG. CARTRIDGES

$82.00
PER KIT

freight extra per rail or air freight.
Cabinet available.
830 System also available.

New Shure M75-6 Magnetic 
Cartridges with diamond stylus

NEW STANDARD B.S.R. C123
RECORD CHANGERS
$20.00 LESS THAN 

7a LIST PRICE
Fully automatic turntable plays up to six
records automatically and single records 
automatically or manually as required 11" 
turntable. Bias compensation. Cue & pause 
control Record speeds 331/3. 45 and 78 

rev./min. Finished in black with silver trim. Player and changer spindles supplied 
Fitted with ceramic cartridge. Post & packing extra. NSW $2.70; Vic., Qld , SA 
$3.70; WA $4.70 (registered post $2 extra if required).

$12.50 POST FREE

GARRARD M.82 
$57.00

TRANSCRIPTION 
CHANGER

Supplied with Goldring Magnetic Car
tridge with Diamond Stylus. Post & pack
ing (Reg. post) NSW $3 60. Vic , SA, Qld 
S4 74. las $5 50. WA & NT $5 80

NEW ROLA C12PX12” HI-FI SPEAKERS
Rola twin cone Hi-Fi speakers. Freq, range 40 to 13,000 cycles power 
rating 30 watts. Imp-8ohms. Post & Packing: NSW $2.50. Interstate 
$3.50. $16.50

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.
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piece that the great French flautist 
Marcel Moise used to play so beautiful
ly on a 78 many, many years ago. I'm 
sure Galway was in no way perturbed 
by any fears of competition.

I have only one quibble — Galway 
goes from one piece to the other with 
hardly a break. While this might be 
satisfactory from the point of view of 
gained playing time, it gives his 
listeners too little time to get the 
preceding piece out of his mind. 1 
counter this churlish objection with the 
hope that Galway recovers speedily, 
unimpaired by the terrible accident he 
suffered recently in Switzerland. He 
was hit by a motor bike and had both 
legs and one arm broken.

☆ ☆ *

BRUCKNER — Symphony No. 4 in E Flat 
Major (The Romantic). Original ver
sion of 1878/80. Berlin Philharmonic 
Orchestra conducted by Herbert von 
Karajan. DGG Stereo Cassette 3300 
674. Also on disc.
Bruckner's Fourth (The Romantic) 

Symphony is perhaps his most popular. 
It is certainly mine. It is comparatively 
short, full of lovely melodies and 
doesn't give one the sense of being 
preached at, as does so much of 
Bruckner's music.

In the Fourth Bruckner makes much 
use of the horns, superbly played here 
by the Berlin Philharmonic. Indeed the 
work starts with a quiet horn solo. I 
once asked the renowned horn player 
Barry Tuckwell what he would do if he 
bubbled on the first notes of the 
passage and he answered without 
hesitation: "I'd play something else," 
though just how he would manage this 
he didn't explain.

Under Karajan, the symphony is true 
to its nickname. But by romantic I don't 
mean sloppily sentimental. Behind 
every bar, whether whispered or 
shouted, there is always Karajan's un
mistakable mental energy — and 
sometimes physical, too.

He eschews mysticism but at the 
same time gives a highly sensitive, 
superbly inflected performance. Some 
he plays with the refinement of 
chamber music always making im
mediately apparent the difference 
between pp and ppp. Yet he gives a 
wonderfully spirited account of the 
famous "Hunting" scherzo. One never 
fears that, under Karajan's baton, a 
movement might become 
monotonous.

This is one production in which one 
can notice the marked difference 
between the engineering of the disc 
and the simultaneously issued cassette. 
It is the latter that I am reviewing here. 
The disc wins hands down. But don't 
blame the engineer too much. I think 
the nature of Bruckner's occasionally 
congested scoring may have something 
to do with it. Thickness in the for
tissimos at times sounds almost 
grumous on the cassette. But bear in 
mind the many conveniences of the

mations as you'd be likely to find in a 
full length, more formal symphony. 
After a suitable rest you go on to a Tem
po di Minuetto. This is no dance but for 
the most part a gentle cantilena, at 
times interrupted by a more energetic 
mood.

I might even go on to say that the 
constant repetition of this melody starts 
by enchanting but alas, such is the com
posers manner, that it becomes cloy. 
The Third movement has many of the 
features of an elaborated country 
dance, complete with bird calls and 
even a distant posthorn to emphasise its 
rustic atmosphere. Some, for whom 
Mahler is not a favourite composer, 
might accuse him here of contrived in
nocence in the Christopher Robin 
manner.

The "Nietzschean" Fourth move
ment is the subtlest in the symphony. It 
is based on the warning poem with 
which Nietzsche finished "Also Sprach 
Zarathustra". Animals and other ex
amples of a lush nature know nothing 
of death, but here is man with all his 
fears and forebodings. The mezzo- 
soprano setting of the poem is most 
beautifully sung by Marilyn Horne.

The Fifth and Sixth movements have 
contrasting choruses by boy angels 
who, by the way, sing angelically. These 
lead to a great Adagio which mounts to 
a stupendous coda, a fitting finish to a 
work of such gigantic dimensions.

I realise that for a work of this 
magnitude my review is necessarily too 
brief. I have left much more unsaid 
than said. The best I can do in the way 
of condensation is to state that the 
Third Symphony is a radiant work, 
radiantly played and conducted by a 
musician to whom every detail is 
familiar and whose control of his fine 
orchestra is complete. Among its many 
great competitors I personally would 
put it down as the finest I have heard. 
The engineering is terrific.

☆ * *

JAMES GALWAY RECITAL — Galway 
Plays Flute Music by J. S. Bach; 
Debussy; Paganini; Vibaldi; Gluck; 
Berkeley and Mozart. RCA Red Seal 
Stereo LRL1 5127.
James Galway is now well enough 

known and universally acclaimed to 
need no further praise from me. On 
this disc, as evidence of his versatility 
and command of period style, he plays 
eleven pieces by composers as widely 
seperated in time as J. S. Bach and Len
nox Berkeley. In some he is accom
panied by a piano, in others by an 
orchestra, and one, Debussy's Syrinx, 
he plays unaccompanied.

This last used to be often set as an ex
amination piece — and may still be 
at the Paris Conservatoire of Music.

On this disc you will find something 
to suit any taste from the baroque to 
the bizarre. They are all superbly 
played. I was slightly surprised that he 
didn't include Honneger's unaccom
panied solo, "The Goat", a witty little 

cassette form in handling, storing and 
the accidental damage a disc may suffer 
in use.

☆ * ☆

BERLIOZ — Te Deum. Choir of the 
Orchestra of Paris, Choir of the 
Children of Paris, and the Orchestra 
of Paris conducted by Daniel Baren
boim. CBS Stereo SBR235865.
A Te Deum, as everyone probably 

knows, is church music usually per
formed during a period of public re
joicing, particularly on the occasion of a 
military or naval victory. It is heard at its 
best in a large cathedral.

Indeed Barenboim plays it vigorous
ly, often producing a volume of sound 
as if he had all the musical elbow room, 
so to speak, that the great St. Peter's 
nave would provide. His enthusiasm is 
undeniable and often yields exciting 
results.

And this he achieves without the sup
port of CBS' usually splendid engineer
ing. For instance one of the best 
features of the performance is the 
grand singing of the choir which sur
prisingly was not better exploited by 
the makers.

There are really curious bits of sound 
here and there and if you look for these 
you will find one soon after the begin
ning of Judex Crederis when the trom
bones enter. A pity this, because 
Barenboim is comparatively young to 
tackle such work — although I admit 
that he has come through other such 
trials with much success — and has his 
own very strong ideas of just what he 
wants.

These ideas, though not always 
orthodox, are stamped with his own 
very strong personality. He doesn't 
always stick strictly to the composer's 
markings, but when he doesn't you will 
find it hard to believe that he is not 
right. I am not expecting the more 
orthodox listeners to agree with me on 
this point.

Despite his exhuberance in the more 
forceful movements, Barenboim can 
scale down his dynamics to beguiling 
proportions in the more delicate 
reaches of the score. I should like to 
underline that there is nothing slapdash 
about his performance, despite his 
occasional deviations from the scrip
ture of the score, if I might be per
mitted to make such a bad pun. He is 
well served by his orchestra, choir and a 
solo tenor whose pleasant timbre and 
fastidious style reminded me of a very 
good English oratorio singer.

Perhaps it was the hall in which the 
recording was made that now and again 
frustrates some of the best efforts of the 
conductor and engineer. I could find 
no reference anywhere as to where the 
recording was made but it doesn't 
sound like a Salle Wagram production.

I cannot finish this review without a 
special word of praise for the organist, 
Jean Gouillou. Altogether the record is 
not to be summarily dismissed despite 
its rather too frequent blemishes. ®
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The EEI Series 400 Cartridge operates on the 
“Induced Magnet” principle and like most other 
cartridges has a replaceable stylus assembly. 
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mounting centres and standard colour coded 
output terminals. Sound quality of the cartridge 
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maintained HF response. Bass response is also 
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Side

Devotional Records

recordings

Those Tears I Died — Clean Before My 
Lord — It Took A Carpenter.

What if you aren't familiar with the 
above songs? Well, you can watch the 
lyrics and try to fit them to the music 
but you won't find it easy, primarily 
because the melodies here are 
"arrangements", again best suited to 
those already familiar with the original 
vocal versions.

So, you'll probably end up just listen
ing to them as pleasant middle of the 
road sound, with a bias towards soft 
rock, and performed by a mix of 
traditional orchestral instruments, 
guitars, keyboards and synthesisers.

NEVER DOUBT HIS LOVE. Marshall 
Kelly in Australia. Stereo ART 
Records, AST-509. (From Advent 
Radio-Television Productions, 150 
Fox Valley Rd, Wahroonga, NSW 
2076. Tel (02) 487 1844. $6.50 + $1 
P&P.)
Marshall Kelly is a Seventh Day 

Adventist Pastor who normally 
ministers to a black uraban congrega
tion in Detroit, Michigan, USA. At the 
same time an accomplished concert ar
tist, he gave a concert at the Sydney 
Opera House a little over a year ago, 
and this album will be an excellent 
memento for the two-thousand-plus 
people who were present on the occa
sion.

Marshall Kelly has a magnificent bass’ 
voice fully equal to the demands of an 
unaccompanied rendition of the 
spiritual "Mumblin' Word". On most 
other tracks he has instrumental, 
orchestral and vocal backing, in the 
latter case from the Telaman Singers 
under Brian Keitley. The track titles: 
Deep River — I Did Not Take Time To 
Pray — Amazing Grace — Never Doubt 
His Love — Mumblin' Word — Time 
Moves On — Because He Lives — I 
Could Never Outlove The Lord — No 
Better Time — Steal Away — Law Of 
Love — Without The Power Of God (an 
excellent monologue) — It Takes 
Everything To Serve The Lord.

Mixed down from an original 16- 
track recording, the locally produced 
stereo pressing has a very smooth, rich 
sound, substantially free from noise 
and distortion. An album I can 
thoroughly recommend. (W.N.W.)

☆ * ☆

SOMETIMES ALLELUIA. The Sonlight 
Orchestra. Stereo, Myrrh MSA-6560. 
(From Sacred Productions Aust, 181 
Clarence St, Sydney and other 
capitals.)
One would judge that this album is 

intended primarily for those who are 
familiar with modern American Gospel 
songs as listed below. The melodies are 
presented in orchestral form and, pure
ly as a reminder, the relevent lyrics are 
printed on the inner sleeve. Here are 
the titles, many of which have cropped 
up in albums previously reviewed in

these columns: I Cant Wait — Prince's 
Song — You Got The Power — 
Sometimes Alleluia — Searchlight — I 
Am A Servant — Say "I Do" — For

Instrumental, Vocal and Humour
CHANGES/JOHN WILLIAMS. Stanley 

Myers and his Orchestra. FLY-5. 
Stereo. Distributed by RCA Ltd.
Here is a very enjoyable album 

featuring guitarist John Williams with 
Stanley Myers and his Orchestra. A 
variety of tunes is presented, some with 
traditional, some with fresh 
arrangements. Recording quality is 
good although there is a slight degree 
of surface noise.

Track titles are: Bach Changes — 
Theme from Z — Cavatina — Spanish 
Trip (Canarios) — Because — Raga 
Vilasakhani Todi — Woodstock — 
Good Morning Freedom — Nuages — 
Sarabande — New Sun Rising (House 
Of The Rising Sun). (L.D.S.)

☆ ☆ ☆

Fritz Reiner conducts Great Music of 
Spain. Chicago Symphony Orchestra. 
RCA Gold Seal Stereo AGL1-1332.
The music on this album represents 

three of the most famous composers of 
modern Spain: Isaac 'Albeniz (1860- 
1909), Enrique Granados (1867-1916) 
and Manuel de Falla (1876-1946). This 
reviewer has never really developed 
much liking for these modern Spanish 
composers but of the three, I prefer 
Granados. The Intermezzo from 
Granados' opera "Goyescas" is es
pecially beautiful and is justifiably a

The sound quality is quite okay but 
only you can say whether the kind of 
recording I have described fits your 
scene. (W.N.W.) 

very popular concert piece.
The third composer, Albeniz, is 

represented with three pieces: Navarra, 
Triana and Fete-Dieu a Seville from his 
opera "Iberia". These works I find 
trivial and noisy but others probably 
appreciate them.

Manuel de Falla is represented with 
Interlude and Dance from his opera "La 
Vide Breve" and three dances from 
"The Three-Cornered Hat". In picking 
this material, conductor Fritz Reiner 
has probably selected the best and 
most popular of Falla's work. That is my 
opinion anyway.

Recording quality on this re-issued 
disc is goocf without being outstanding 
and surface noise is low. At the Gold 
Seal price it is a good buy as an in
troduction to these composers. (L.D.S.)

* * *

BARNEY KESSEL. SOARING. Interfusion
L36454 Festival release.
Guitarist Barney Kessel conjures up 

some musical magic on this most en
joyable record, with Monty Budwig on 
bass and Jake Hanna on drums.

There are eight fairly long tracks in 
all: You Go To My Head — Get Out Of 
Town — Seagull — Like Someone In 
Love — You're The One For Me — 
Beautiful Love — Star Eyes — I Love 
You. This sort of performance shows 
how three superb jazz men can 
produce an exciting sound without 
tons of backing musicians etc; in short,
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THE LIGHTER SIDE — Continued

Tech-crarT
PROFESSIONAL SOUND PRODUCTS 

BY BOGEN

DUAL CHANNEL (STEREO) 
POWER AMPLIFIERS
± 1dB 20 to 20,000 Hz 
75 or 160 watts per channel

1/3 OCTAVE GRAPHIC EQUALIZER
• 24 active filters provide up to 14 dB 

or attenuation at 1/3 octave 
increments

• Filter bypass switch

MIXER AMPLIFIERS
• +28 dBm rated output. Less than .5% 

distortion
• Up to 8 channels expandable to 24 

with extenders

COMPRESSOR/LINE AMPLIFIER
Can be used as a compressor/limitor, 
mixer amplifier or line amp. +18 dB o.p.
2 input channels.

FOR FURTHER INFORMATION:

AUDIO TELEX COMMUNICATIONS PTY. LTD.

SYDNEY

54-56 Alfred Street, 
Milsons Point 2061 
Telephone: 929-9848

MELBOURNE 

828 Glenferrie Road, 
Hawthorne 3122 
Teleohone: 819-2363

BRISBANE
Audio Telex Comm., 
394 Montague Road, 
West End 4101 

a record to enjoy time and time again.
On the last track on side two, "I Love 

You" they really raise a storm, the 
overall quality is excellent. (N.J.M.)

☆ ☆ ☆

THE GUITAR ARTISTRY OF BADEN 
POWELL. Image ILP 4955 Astor 
release.
Baden Powell's skill with the guitar 

has been recognised for some time and 
this record clearly shows why. He was 
first brought to the notice of the 
American audiences by Stan Getz in the 
sixties, and his music, a mix of jazz and 
classical has proved to have wide 
appeal.

There are twelve tracks — It Must Be 
Love — Chorus For Metronome — 
Adagio — Beribau — Samba In Prelude 
— Winter Song — Sad Samba — Songs 
For Jussara — Prelude — Euridice — 
Bachiana — The Girl From Ipanema. 
The overall quality is excellent, making 
in all a most enjoyable record. (N.J.M.)

☆ ☆ ☆
CHET ATKINS & FRIENDS. Stereo. RCA 

VICTOR APLI 1985.
Chet Atkins is one of the greats in the 

"country & western" & "Nashville" 
sound field and, on this enjoyable disc, 
he gets together some of the other well 
known names in this genre: Lenny 
Breau, Les Paul, Johnny Gimble, Jerry 
Reed, Boots Randolph, Hank Snow, Ray 
Stevens, Merle Travis, Dolly Parton, 
Danny Davis and the Nashville Brass 
and Arthur Fielder and the Boston 
Pops.

With talent such as this you can ex
pect some good music. Some of the 
tracks are: Terry On The Turnpike — 
Sweet Georgia Brown — Avalon — Do I 
Ever Cross Your Mind — Twichy — 
Poison Love — I'll See You In My 
Dreams.

The quality comes up to the usual 
high Nashville standard. Judging by the 
raucus laughter on some of the tracks, 
parts of the recording session must 
nave been liquid fueled. (N.J.M.)

☆ ☆ *
THE OLDTIMERS. Olde-time dance 

band. Crest CRIN-TV-121. Available 
from Crest Record Co, PO Box 270, St 
Kilda Victoria 3182.
"The Oldtimers recreate and 

promote pre-1910 dances and have 
played for numerous "Turn of the Cen
tury" balls which have attracted young 
and old alike". So state the sleeve notes 
and I have no reason to doubt. I am 
rather keeen on it myself. And the 
selection of tunes is attractive.

Unfortunately, though, this album 
does a serious dis-service to the Old- 
timers. It is unlistenable by anyone with 
any regard at all for quality. It is quite 
simply the worst recording I have heard 
for many years. The recording quality is 

execrable. I hope Crest International 
can remaster it because it has the 
potential to be a good seller. (L.D.S.)

☆ ☆ ☆

CALLING THE TUNE. The Wally Cook 
Square Dance Special. Crest. Stereo 
CRT-12SLP-038. Available from Crest 
Record Co, PO Box 270, St Kilda Vic
toria 3182.
Wally Cook has a voice that sounds as 

if he gargles with nitric acid every mor
ning but he is the best square dance 
caller I've ever heard. The record 
makes awful listening but if you're keen 
on square dancing it's a beauty. Recor
ding quality is okay. (L.D.S.)

☆ ☆ ☆

THE BEST OF WAYLON JENNINGS.
Wayion Jennings. RCA VICTOR VPL1 
7145.
This record will undoubtably appeal 

to the many fans of Wayion Jennings in 
Australia. The tracks presented snow 
the varied facets of his talents, and add
ed together make very pleasant listen
ing. Willie Nelson ana Jessie Colter 
lend a hand on some of the tracks, to 
add an extra amount of spice.

In order the tracks featured are: I'm a 
Ramblin Man — Rainy Day Woman — 
Oklahoma Sunshine — You Can Have 
Her — Me And Bobby McGee — 
Honky Tonk Heroes — Are You Sure 
Hank Done It This Way — Are You 
Ready For The Country — Suspicious 
Minds — Good Time Charlie's Got The 
Blues — Good Hearted Woman — Bob 
Wills Is Still The King.

Overall, a very pleasant record, sure 
to appeal both to new and old ones. 
Recording quality is excellent, with 
minimal surface noise. (D.W.E.

☆ ☆ ☆

BING CROSBY'S GREATEST HITS. MCA 
(Astor) MCA-3031. Also on 
Musicassette 4MCA-3031.
I guess that most middle-of-the-road 

record collections will contain at least 
one Bing Crosby album but, if yours is 
the exception, tnis nostalgic album will 
repair the situation.

Recorded at various times during the 
years 1939 to 1947, the numbers feature 
a variety of orchestras and groups, in
cluding the John Scott Trotter 
Orchestra, the Ken Darby Singers, Fred 
Waring & His Glee Club, Vic Schoen & 
his Orchestra, The Andrews Sisters, Vic
tor Young and Woody Hermon.

The track titles are all readily 
associated with Bing Crosby: White 
Christmas — The Whiffenpoof Song — 
I Surrender, Dear — Blue Skies — Pistol 
Packin' Mama — Too-Ra-Loo-Ra-Loo- 
Ral — Ac-Cent-Tchu-Ate The Positive 
— Don't Fence Me In — You Are My 
Sunshine — Swinging On A Star — 
Deep In The Heart Of Texas — Where 
The Blue Of The Night.
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THE LIGHTER SIDE — Continued

From recordings of this era one can
not expect wide-range sound but the 
quality generally is not so dated as to 
distract from your enjoyment of these 
nostalgic performances. (W.N.W.)

☆ ☆ ☆

JOIN THE COUNTRY CLUB. Jimmy 
Rodgers. ABC Dot stereo ABCA 
44021 RCA release.
There is no doubt that if ever one had 

to review a succession of folk singers 
and balladeers, Jimmie Rodgers would 
have to be judged the archetype. For 
many years now he has been a con- 
sistantly high performer with universal 
appeal. This album is a collection of 
tracks recorded at different times but 
they are all good, in terms of appeal, 
performance and recording quality. I 
can thoroughly recommend it.

No less than sixteen tracks are 
featured: Honeycomb — Waltzing 
Matilda — No One Will Ever Know — 
Woman From Liberia — Tucumcari — 
Streets Of Laredo — Shenandoah — 
Kisses Sweeter Than Wine — Bim- 
bombey — The Boll Weevil — Mid
night Special — Danny Boy — Wolver
ton Mountain — Walk Right In — If I 
Had A Hammer — The World I Used To 
Know. (L.D.S.)

☆ ☆ *
DONOVAN. Donovan Leitch. RAK

In conclusion, a good release for 
older listeners, with appeal also to 
those with an interest in early rock and 
roll. Technically, the record submitted 
for review was without major flaws, and 
was quite pleasing on the ear. (D.W.E.).

Pipeline — Speedy Gonzales — Red 
Sails In The Sunset — Tammy — The 
Sins Of A Family — Rub It In — Little 
Town Flirt — Ginny Come Lately — 
Susie Darlin'.

Thistle appeal!
THIS IS SCOTLAND. Stereo, RCA Victor

VPL1-7148.
To anyone with nostalgic memories 

of Scotland, this double fold album 
would have strong attraction merely for 
the colour photographs on front, back 
and inside. I know the effect it had on 
me!

And the music can only add to that 
feeling. As distinct from a performance, 
of Scottish music by any one artist or 
one group, the album is a collection of 
instrumental, pipe and vocal items 
presented by a whole array of artists 
and musicians picked right out of the 
Scottish scene.

Lack of space prevents me from 
listing all the items and all the artists; 
information which is covered by 
generous jacket notes. But here's what 
to expect: Scotland The Brave (pipes 
and arums) — Killiecrankie (vocal and 
guitars) — Lewis Lilt, &c (medley of

reels) — Ginny Black (Scottish country 
band) — Peat Fire Flame (vocal duo) — 
Old Rustic Bridge, &c (pipe, drum's and 
organ) — Mingulay Boat Song (vocal) 
— Amazing Grace (pipes) — The Lights 
Of Lochindaal (vocal) — Set Of Reels 
(accordian band) — My Home, &c 
(pipe medley) — The Tailor (country 
dance band) — Dashing White 
Sergeant (Scottish band) — When You 
Wore A Tulip, &c (medley in the 
manner of a Scottish dance band).

The technical quality is good and, if 
you know anyone with Scottish blood 
with a birthday coming up, give them 
this one as a present! (W.N.W.)

Records. SRAK.528. EMI release.
All of the 10 tracks that appear on this 

album are written and composed by 
Donovan Leitch. The lyrics in some 
cases are excellent — for example in 
the opening track "Brave New World" 
— but the musical composition 
somehow does not seem to comple
ment the lyrics.

Donovan tracks through different 
styles of country, mellow, funk and 
vaudeville, but nevertheless, the end 
product is an album of a rather low 
standard.

"Dare To Be Different", the final 
track, is the single released from the 
album. Two other tracks which ap
proach the standard of the single are, 
"Local Boy Chops Wood" and "The 
International Man". If however, you 
don't fancy the single, then forget 
about the album. D.H.

☆ ☆ *
I REMEMBER ROCK AND ROLL. Vol. 1. 

Various artists. ABC Records ABCA 
30001. RCA release.
This record, the first of three 

volumes, is a compendium of early rock 
and roll hit tunes. It features artists such 
as Tommy Roe, Lloyd Price, The Mamas 
and The Papas, Fats Domino, Pat Boone 
and Three Dog Night. The time period 
covered is up to the early 1960s.

In order,the tracks are: Dizzy — Per
sonality — Dark Moon — Monday
Monday — Joy To The World Hey
There Lonely Girl — Pink Shoelaces —

VIDEO TECHNICS
SHOP 1 BONDLJUNCTION P.LAZA. 500 OXFORD ST. BONDI JUNCTION. 
N S W. 2022. TEL: 387-2555.
3RD FLOOR EQUITABLE LIFE BUILDING. 301 CORONATION DRIVE. 
BRISBANE 4064. PH. 36 1257.

VIDEO MOVIES

FULL LENGTH FEATURES - 
MANY TITLES AVAILABLE
These movies suitable for all 

U-matic machines. 
Philips and Grundig 1 hour 
and 2 hour video machines.

Movies available in all 
classifications from G to R rating.

VIDEO TECHNICS
COLOUR TV TUNER MODEL HD6709

Record one channel while watching another • No 
modification required to existing television sets • 
Will record while TV set is off • Usable with any 
video recorder BW or Colour with an RF output which 
means this tuner allows video recording of TV 
programs and playback through aerial input of TV set.
$295.00 + P.P. 

COLOUR

TV

TUNER

VIDEO EQUIPMENT —
Sony, Akai and JVC Colour and BW Por
topacks. We have several BW Portopacks trad
ed on colour sets. Also agents for JVC, 
National, Sony and Nec Umatic equipment. All 
formats and brands colour and BW recorders, 
editors, generators and blank video tapes 
available. New and used equipment. Trade and 
terms.
Specials. Also transfers from Super 8 film to 
video tape.

SPECIAL CLOCK TIMERS
Can be set to switch equipment up to 4 days 
ahead.

accurate to a second
$195 + pp.

FRANCHISEES REQUIRED FOR S.A.. W.A., VICTORIA AND TASMANIA
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SSB/AM 18Ch
Cat 0-1720

OUTSTANDING VALUE

FREE WITH THIS CB: Dick Smith's Australian CB Radio Handbook. 128 pages tells you all. $3.95 value, FREE!

Noise

complete

Cat D-4076Also available: Those nearly 
impossible to get co-ax 
filter capacitors. 0.5uF, 
100 volt, 60 amp. Cat A-7928

(CB Action, Vol. 2, No. 10 
pages 52 to 55)

No snip Helical 
Mobile Antenna

That's right! No snipping — lust 
a simple adjustment for best 
SWR. Highly efficient antenna 
for optimum range when mobile 
or stationary. Complete with 
base as shown plus lead.

CB Action raved about it. Small wonder — we knew 
the Hornet SSB was worth raving about. It’s the CB 
for those who appreciate CB — the ones above the 
‘rubber duckie’ crowd.
Features: Full legal output power * 18 channels 
with LED readout * separate ANL & NB * Large, 
easy-to-grip knobs * Tx indicator * distance/local 
control * functional layout * Full guarantee plus 
spare parts and service back-up if you ever need them!

Beautiful power mic, solid base 
with slider volume & tone con
trols, locking push to talk bar. 
LED transmit indicator. 9v 
battery required, comes with 
coiled lead & pre-wired plug

CatC-1112

For the real tough 
jobs. Heavy duty, 
with instructions. 
All cars, etc.
Cat A-7950

'dollar for dollar, this rig will 
hold its own in the best company

New Base 
Power Mic

Rated at an a/

enormous

“S.” $OQ50
Now with fc
overvoltage
protection — so you won't damage anything 
if overloads occur. Fully approved, has leads 
on rear out of sight. Switched. Cat M-9545

Caution: Do not be fooled by 
higher priced rigs which are no 
better! Only the Hornet is 
guaranteed by Dick Smith.

Base 
Supply

SWR & Power
Meter Measures both, huge meter 

to minimise errors. Comes 
comolete with lead & plug normally worth 
extra $3.00. Outstanding value for money 
Cat Q 1350

50' co-ax included!
Cat D-4428

FOR THE PROFESSIONAL CBer 
Just that bit above the rest...

Swamper II 
Base Antenna

Outstanding base station antenna — it is 
telescopic for instant erection or dismant
ling. Ring fed for easy SWR adjustment, 
comes with 50' co-ax normally worth $10 
or more. Heavy duty construction for 
high winds, capacitive top hat for top 
range and performance. Comes ready for i 
instant assembly and operation with full

DICK SMITH ELECTRONICS SHOP HOURS

welcome here

ADELAIDE

Opens 8 30AM Now Open. See us!

BRISBANE 
166 Logan Rd,

SYDNEY 
162 Pacific Hwy.
Gore Hill Ph 439 5311 
AmphTparking at door

SYDNEY 
125 York St, 
C ty. Ph 29 1126

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

147 Hume Hwy, 
Chullora Ph: 642 8922. 
We've moved!

SYDNEY
30 Grose St, 
Parramatta. Ph 683 1133 
1st floor friendly store1

DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU1

MELBOURNE 
656 Bridge Rd 
Richmond Ph 42 1614. 
Easy access: huge stock.

- ----- 203 Wright St,
Buranda. Ph 391 6233 City Ph 212 1962

MELBOURNE 
399 Lonsdale St, 
City. Ph 67-9834 
New: right in town!

WE HAVE
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TV INTERFERENCE: SURVEY RESULTS FROM THE USA*

In this article, Dr. Cohen reviews the FCC study 
on CB-related RFI, and discusses the impact 
such interference problems may have on the 
Amateur Service. Based on his experience in, 
and his contributions to, the field of radiofre
quency interference (for which he received the 
ARRL Technical Merit Award for 1975), Dr. 
Cohen concludes that only if all parties concern
ed work together will it be possible to resolve the 
burgeoning RFI PROBLEM.

by THEODORE J. COHEN reach 200,000 by the year 1979.

In July 1977, the Federal Com
munications Commission (FCC) releas
ed the results for one of the most com
prehensive studies ever performed on 
the incidence of so-called television in
terference (TVI). Entitled The Extent 
with CB Radio Transmissions, the 
report analyses more than 70 "in-field" 
cases of alleged TVI, and summarizes 
over 560 interviews which the Commis
sion obtained in a Radio Frequency 
Interference (RFI) Neighborhood 
Survey.

Among the results obtained in the 
study is one which shows that almost 
55% of all CB-related TVI complaints 
are at least partially attributable to in
adequate suppression of .transmitter 
harmonics.

On the other hand, the study also 
shows that approximately 45% of all TVI 
cases investigated are the result of fun
damental overload in the television 
receiver affected.

In the years following World War II, 
the growth of television as a major form 
of home entertainment brought with it 
the potential for severe RFI problems. 
Whereas complaints of interference 
during the 1940's largely involved AM 
broadcast radios 'and numbered 
roughly 7,000 per year, the rapid 
growth of television in the early 1950's 
was accompanied by an equally-rapid 
increase in the number of RFI com
plaints involving this new entertain
ment form. By 1953, RFI complaints had 
reached 21,000 per year and were clim-

By the end of 1977, almost 16 million CB 
licences had been issued in the USA. 
This is twice the number of individuals 
licenced at the end of 1976.

bing at a relatively moderate pace.
While TVI complaints continued to 

rise during the 1960's, three events oc- 
cured late in that decade which had a 
profound effect on the number of in
terference cases reported to the Com
mission. These were:
• The phenomenal growth of 27MHz 
Citizens Band (CB) radio;
• The increased use of semiconductor 
devices in home-entertainment;
• The increased use of electronic 
entertainment equipment in the home.

By 1976, the number of RFI com
plaints reported to the FCC climbed to 
80,000 per year (fig 1.), with a 
conservatively-estimated 87% of all in
terference cases reported that year in
volving impaired television reception.

Not surprisingly, 85% of all TVI cases
reported in 1976 were associated with

Citizens Band radio transmissions, for 
over six million licensed CB stations 
(and millions of unlicensed stations) 
were presumably on the air by that time 
(fig. 2).

The data in figures 1 and 2 establish a 
link between the growth of CB 
licensees and the number of in
terference cases reported. Further, bas
ed on this link and on the anticipated 
growth in the CB Service (and in the 
Amateur Service as well), the Commis
sion in 1976, projected that it would 
receive almost 200,000 RFI complaints 
per year by the end of this decade.

Clearly, the time had come to ex
amine those factors which have an im
pact on the television interference 
problem so that information would be 
available to aid in establishing and im
plementing procedures leading to the 
elimination of this problem.

The study, in essence, involved on
scene analyses of CB and television in
stallations which were involved in TVI 
complaints filed with the commission 
by tne public.

To this end, 72 randomly-selected 
complaint locations in six cities served 
by Commission district offices 
(Baltimore, Maryland; Buffalo, New 
York; Kansas City, Missouri; Norfolk, 
Virginia; San Francisco, California; and 
Seattle, Washington) were made the 
subject of a carefully controlled analysis 
and test measurement programme.

More specifically, FCC engineers 
were assigned the task of quantifying all 
factors which may have been associated 
with, or which may have contributed 
to, the interference reported. Included
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CITIZENS BAND ANTENNAS
QUALITY SCALAR ANTENNAS ARE 

DESIGNED AND MANUFACTURED IN AUSTRALIA

MOBILE, MARINE,
BASE STATION
Scalar Citizen Band Whip Antennas are de
signed to provide efficient performance with 
reduced length. Either helical, centre or top 
loading on fibreglass rods. They are available 
for vehicle or marine installations on standard, 
or marine base, or for gutter or for trunk lid 
mounting.

TYPES ILLUSTRATED

A) CB 1220 42" Centre Loaded.

B)CB 1120 30" Centre Loaded.

C)CB 1420 60" Helical.

D) CB 1520 60" Helical/Sector/ 
Top Loaded.

E) CB 1320 60" Centre Loaded.

A WIDE RANGE OF SCALAR CB ANTENNAS (FROM 30" TO 108" LONG) AND ACCESSSORIES ARE 
AVAILABLE FROM LEADING RETAILERSAND DISTRIBUTORS THROUGHOUT AUSTRALIA.

TRADE ENQUIRIES WELCOME

SCALAR INDUSTRIES PTY. LTD.
COMMUNICATION ANTENNA ENGINEERS

18 SHELLEY AVENUE, KILSYTH, VICTORIA, 3137.
TELEPHONE: 725-9677. Cables: Welkin. Telex: AA 34341

ni n ommiu PENSHURST, 2222. Telephone: 570-1392. Telex: AA 27067
QLD. 969 ANN STREET, FORTITUDE VALLEY, 4006. Telephone: (07) 52-2594. Telex: A A 43007

ELECTROCRAFT PTY LTD 106A HAMPDEN RD,

TELEVSION AERIAL AND DISTRIBUTION EQUIPMENT, CB 
RADIOS, AERIALS & ACCESSORIES, TRADE SUPPLIED

ARTARMON 2064
PHONE: 411-2989

411-3772

TELEVISION Please enclose postage on all orders.

€
 ECRAFT DISTRIBUTION AMPLIFIERS 

AND AMPLIFIER SPLITTERS
Medium and high gain distribution 
amplifiers suitable for all applications 
with 1, 2, 3 and 4 outputs suitable 
for small home unit, showroom 
or household type installations. ------TYPE 1.75 DI has one output, 16 db gain 

with low N/F...................................... $45.50
WHILE TYPE 4.75 T19 has 4 outputs 19db of

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

SCOOP

gain with lovy N/F
ANTENNAS

$6184

A COMPLETE RANGE OF TV & FM AERIALS, 
HILLS CHANNEL MASTER, MATCHMASTER 
& H1 Q.
HILLS
CA16 — High gain phase array 
215 2710 — 8 element yagi 
2010.2710 — Airways screened 

co-linear
EFC 1 — 75 for colour low gain 
EC2 — 7 5 for colour medium gain 
EFC 3 — 75 for colour high gain
CHANNEL MASTER
3110 — 2 element coIoray
3111 — 6 element super coIoray
H1.Q.LOG PERIODICS
8 element & 10 elements $39.00 
back to front ratio).

$ * * • » 
45.94 
25.29

58.26
36.00
56 96
75.50

27 96
41.98

(Excellent

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

CB

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

EQUIPMENT
14 WAVE SPIRAL TUNED

Omnidirectional (top 
view) radiation pattern 
with excellent ground 
wave and sky wave 
characteristics. Ideal 
for "Point to Point" &
"Skip'' com-

munications. Sturdy 
plated base bracket. 4 
telescopic radials and 
vertical radiator. Spiral 
tuning stub at base for quick and easy tuning. 
SWR of 1.1:1 possible. Aerial comes com
plete with SO 239 socket. U bolt and saddle 
and detailed instruction sheet. $37.75"

BELLING & LEE HELICAL 
WHIP MODEL CB 27/GM/T
This CB Whip Antenna is specially designed 
to provide maximum performance with reduced 
length. Helically wound on a resilient fibreglass core 
76 cm in with length complete base. 3 6 m of 
cable and connector $23.95.

■ SWR & POWER METER
Model ME-11X is SWR & 
Power Meter with direc
tional Coupler incor
porated. For SWR 
measurement, it uses the 
Directional Coupler, com

paring the power supplied to and reflected from anten
na. and this is indicated on the SWR meter. For power 
measurement, the power meter indicates the travelling 
wave power detected by Directional Coupler and its 
frequency range is determined by the figure of Variable 
Resistor which is for sensitivity adjustment. 
Specifications: maximum handling power 100W __  
SWR indication 1:1 to 3 1 — frequency range 3 5 to 
150 MHz $16.20.
Labgear 29dB High band 9dB Low band 75 ohm mast 
head amplifier. $58.90.
Tune your own engine Analyzers $16.95. Accuracy

RADIO CONTROLLED TOYS 
'Porsche'' racing car, $16.50.

Army Tank, $22.00.
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(B SEEHE
were analyses of the complaintant's 
television receiver and its attendant 
antenna system, with attention given to 
antenna type, type of lead, the antenna 
mounting location, and whether a 
booster amplifier was used.

Data were also collected on the 
signal levels expected at the complain
tant's location for television signals 
-delivered to the community, and on 
the TV and CB signals delivered by the 
antenna system to the television 
receiver's antenna terminals.

As regards the CB installation, 
descriptive data on the transmitting 
system and its associated antenna in
stallation were collected for analysis 
purposes.

In particular, a major effort was made 
to obtain accurate information on the 
use of (illegal) linear amplifiers by CB 
operators. To encourage co-operation 
by CBers in this matter, the FCC assured 
those operators whose stations were 
examined that no action would be 
taken against them as a result of the 
study findings. Ail transmitters and 
linear amplifiers used at a given station 
were then tested to determine emission 
characteristics.

Data were also compiled on the 
physical and electro-magnetic environ
ment in the area around the CB 
transmitters and the television receiver 
installations. For example, data were 
taken on the vertical and horizontal 
distances between the CB station's 
antenna and the complainant's televi
sion antenna. Attention was also given 
to such factors as the type of home con
struction in the area under study, and 
on the density of housing.

Finally, a non-technical survey was 
taken in the neighborhood around 
each CB station included in the study. 
The information obtained was used to 
estimate the percentage of RFI com
plaints which are not reported to the 
Commission. In all, interviews were 
conducted at seven or eight 
households in the vicinity of each CB 
station examined, with a total of 563 
households interviewed during the 
course of the survey.

In analysing the data collected, it was 
assumed that the CB stations and 
households involved in the FCC study 
on television interference are 
representative of stations and 
households throughout the United 
States.

Given this assumption, the survey 
results suggest that in Fiscal Year (FY) 
1976, 4,000,000 individuals (or about 1.3 
million households) probably ex
perienced television interference 
which was related to the operation of 
an estimated 22,000 CB stations. 
Further, the number of individuals who 
experienced CB-related TVI in FY 1977

Vicom International Pty Limited have moved to new premises in South Melbourne 
as part of an expansion program into specialist communications electronics. The 
new address is 68 Eastern Road, South Melbourne, phone 699-6700.

is estimated at 5,000,000 (1.5 million 
households), while as many as 9,000,000 
individuals (2.7 million households) will 
probably be affected during FY 1979.

For the stations examined, the FCC 
found that the primary cause of TVI was 
inadequate suppression of harmonic

Dick Smith Contest Cartoon

(From W. Chambers, Hobartville, NSW)

and spurious radiation at the CB 
transmitter. Then too, it was found that 
even when antenna line harmonic 
radiation was suppressed by 60 dB or 
more (the specified value for new 
transmitters), harmonic radiation was 
still a basic cause of TVI. Thus, the Com
mission concluded that the present 
requirements for the suppression of 
antenna line harmonic radiation are in
adequate.

In sum, antenna line or chassis har
monic radiation from CB transmitters 
was a contributory factor in 55% of the 
TVI cases investigated.

With respect to television receivers, 
the FCC observed that front-end 
overload was the primary cause of 45% 
of the TVI complaints investigated. 
However, in 80% of these cases, a high- 
pass filter (Drake Model TV-300), in
stalled at the antenna terminals of the 
television receiver, was found to 
eliminate or reduce significantly the in
terference produced by receiver 
overload.

Based on these results, the Commis
sion concluded that if a greater, 
"unwanted" signal rejection capability 
was incorporated in television receivers 
at the time of manufacture, such ac
tions would eliminate more than one- 
third of all CB-related TVI cases.

In the case of linear amplifiers, these 
devices were associated with about 
45% of all CB-TVI. On the average, the 
Commission found that.these 
amplifiers had an average power out
put level of 120 watts; however most CB 
stations employing linear amplifiers 
also were found to use high-gain 
antennas, thereby compounding the 
interference problem. If the use of 
linear amplifiers by CBers was 
eliminated, the FCC estimates that 25% 
of all CB-TVI problems would be 
resolved, with an additional 20% of 
such TVI problems being improved to 
the point where the interference 
observed would probably not be objec
tionable.
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INTRODUCING 
DOMINION PRO SERIES 

HIGH QUALITY REGULATED 
POWER SUPPLIES

11 TO 16 VOLTS ADJUSTABLE 
IDEAL WHERE LONG CONTINUOUS USE AND EXCELLENT 

REGULATION ARE REQUIRED.
ALL SUPPLIES ARE TOTALLY SHORT-CIRCUIT PROOF.

The Australian

EB SEERE

NG3 3.5 AMPS
FOR CB. HOBBYISTS.
EXPERIMENTERS, SCHOOL, ETC.

$42.00
Input 240V AC, Output 11 to 16V DC, Regulation 0- 
3.5A 20mV. Ripple @ 3.5 amps-4mV.

Dimensions: 3%” wide x 41/z” deep x 6” high. Weight approx. 5 lb.

NG7 6 AMPS $57.00
HIGH POWER SINGLE SIDE BAND CB 
RADIOS, SERVICE BENCH REPAIRS, 2- 
WAY RADIO BASE SUPPLIES.
Input 240V AC, Output 11 to 16V DC, Regulation 
0-6A 30mV. Ripple @ 6 amps-4mV.

Dimensions: 5” wide x SVi” deep x 6” high. Weight approx. 8 lb.

NG12 12 AMPS $115.00
HEAVY DUTY MODEL.
IDEAL FOR OPERATING HIGH POWER 
LINEAR AMPS, HYBRID 2-WAY RADIOS, 
ETC.
Input 240V AC, Output 11 to 16V DC, Regulation 0- 
12A 10mV. Ripple @ 12 amps-1.5mV.

With the majority of all TVI cases — 
and indeed, all RFI cases — related to 
the operation of stations which use 
frequencies assigned to the Citizens 
Band Radio Service, Amateurs may ask 
why they should be concerned with 
these problems. The answer, simply 
put, is that increased regulation which 
is directed towards CBers, and which is 
intended to reduce the incidence of 
CB-RFI problems, affects amateurs as 
well.

Because of CB-RFI, many com
munities now enforce strict zoning laws 
which limit severely the height of 
antenna towers. Further, CB-RFI has led 
state and local governments to enact 
statutes which are being used to fine 
CB and Amateur operators who disrupt 
a neighbor's enjoyment of his or her 
home entertainment equipment. True, 
these statutes apparently pre-empt 
federal laws which govern the opera
tion of radio stations, but the 
Amateur—just as in the case of the 
CBer—has little choice but to challenge 
the state and local statutes in court.

Even the design of future Amateur 
equipment could be impacted because 
of CB-RFI. The FCC, for example, has 
issued Docket No. 21116, which 
proposes to amend the Commission's 
Rules to prohibit the marketing of ex
ternal radio frequency amplifiers 
capable of operation on any frequency 
from 24 to 35MHz.

Finally, as a result of CB-RFI problems 
which are related to the use of Amateur 
transmitters and transceivers by com-

Dimensions: 10” wide x 51/<” deep x 6” high. Weight approx. 16 lb.
MANUFACTURED BY RADIO PARTS GROUP.

TRADE ENQUIRIES WELCOME

FANTASTIC LINEAR AMPLIFIER
FROM THE U.S.

WITH VARIABLE OUTPUT FROM 20 
TO 100 WATTS.
FREQUENCY RANGE 7 TO 30MHz.
SILICON TRANSISTOR PRE 
SELECTOR.
3DB GAIN ON RECEIVE SIGNAL!

POWER PLUS 100 TR

DISTRIBUTED BY:

| Radio Parts Group
gj 562 SPENCER STREET, WEST MELBOURNE (03) 329-7888

•gjg 1103 DANDENONG ROAD, EAST MALVERN (03)211-8122

$192.00

NEW BROCHURE ON 
CB INTERFERENCE
Following the success of his Australian 

CB Handbook, Dick Smith has produced a 
special pamphlet on how to deal with in
terference caused to TV and radio sets by 
CB rigs.

The Dick Smith ’How to deal with CB 
interference” (Cat No. B 6025) pamphlet 
covers various types of TV and BC in
terference. It explains what cause* in
terference and prescribes various cures in 
step-by-step sequence. Advice is also 
given on curing interference to stereo 
amplifiers, along with circuits and con
struction details for simple filters to 
eliminate interference to audio systems.

Other "How-to-do-it" guides published 
by Dick Smith and available from his 
stores and dealers include:
"How to install your own TV or FM 

aerial" ...........................Cat No. B 6010.
"'How to install your own burglar 
alarm” ...........................Cat No. B 6000.
"A guide to printed circuit board 
making".........................Cat No. B 6005.

All are priced at 50 cents each.
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municators on the 27MHz Citizens 
Band, and because such Amateur 
equipment does not now fall under the 
Commission's regulations on type 
acceptance and marketing, the Com
mission has issued Docket No. 21117. 
This Docket proposes to amend the 
Commission's Rules to require type 
acceptance of equipment marketed ror 
use by operators in the Amateur Ser
vice.

While the Commission would not 
require the spurious and harmonic 
attenuation levels of type-accepted 
Amateur transmitters to be as great as 
those imposed on CB transmitters, the 
fact that type acceptance might be re- 
quired for Amateur equipment 
represents a departure from the 
traditionally-held view that such 
regulations impede the innovative 
process within tne Amateur Service.

To say the least, Amateurs have much 
at stake in the deliberations which ad
dress CB-RFI. As such, they can ill af
ford to ignore the effect such 
proceedings might have on he Amateur 
Service.

The FCC study on television recep
tion difficulties associated with CB 
radio transmitters indicates that TVI 
(and, indeed, RFI, in general) is a very 
serious problem.

Further, given the fact that millions of

Realistic TRC-461 “One Hander” CB
The Realistic TRC-461 "One Hander” CB mobile is intended to solve two urgent 
problems for the mobile CBer. Firstly, the essential operating controls are grouped 
on the hand microphone, making it unnecessary for the operator to grope down 
under the dash whilst driving. The 18-channel selector is right there on the 
microphone. Secondly, the main body of the transceiver does not need to be in 
view at all. It can be locked away in the glovebox or, better still, mounted in the 
car boot, at the end of the 16.5ft cable provided. The TRC-461 is an AM transceiver 
with 4 watts of RF output, automatic modulation circuitry and permanently 
operating noise blanker and limiter. Phase locked loop circuitry ensures precise 
frequency control. The TRC-461 retails for "just under $200". For further informa
tion, inquire at any Tandy store or from Tandy International Electronics Pty Ltd, 
280-316 Victoria Rd, Rydalmere 2116.

BOOK REVIEW
THE TASC AUSTRALIAN CB

ENCYCLOPAEDIA, by Geoff Thomas. 
Published 1977 by C. Huppert & Co. 
Pty Ltd. Stiff paper covers, 80 pages, 
154 mm x 109 mm. Price in Australia 
$2.95.
This new, small handbook probably 

derives its name from the first 25-odd 
pages, which lists words likely to occur 
in the CBer's vocabulary — a strange 
mix of technical terms and CB slang. 
The reader then learns about "Emus", 
the Australian equivalent of America's 
"Bears" who ride around in patrol cars. 
This is followed by the 10-code, the 13- 
code, the Q-code and such like, even 
to the Morse code.

The "Golden Rules for CBers" com
bine the Mosaic format with Utopian 
idealism but, while offered sincerely, 
they have a wry humour in the face of 
the present chaos. So on to frequen
cies, regulations (RB-14 style), NCRA, 
CREST, a list of CB clubs, and a few 
specimen sheets for logs and records of 
callsigns and "handles". As you've 
probably gathered, the material has 
been put together for, and in, Australia.

Our copy came from the publishers
at 175 Grattan St, Carlton, Vic. 3053.
(W.N.W.)

households are now affected by RFI, 
and that increased regulation of the CB 
and Amateur Services may evolve as a 
result of such interference, it behoves 
all parties concerned—the radio 
operator, the manufacturers of CB and 
Amateur equipment, the manufac
turers of electronic home
entertainment equipment, and the 
Commission—to work together in 
resolving RFI problems.

Copies of the report, entitled "The 
Extent and Nature of Television Recep
tion Difficulties Associated with CB 
Radio Transmissions," are available for 
inspection at the FCC's Public Informa
tion Office, Room 202, 1919 M Street, 
N.W., Washington, D.C. The report 
may be purchased from the Downtown 
Copy Center, 1730 K Street, N.W., 
Washington, D.C. 20006. Telephone 
(202) 452-1422.

FT-101E

GET THE BEST FOR LESS
FROM GFS

FAMOUS YAESU FT-101E TRANSCEIVER

Yaesu’s latest model FT-101E from GFS comes to you at a price that's 
very hard to beat.
For instant 260 watt PEP operation on 160 through 10 metres just add 
an antenna and 12 VDC or 234 VAC.
The FT-101E's latest RF Speech Processor provides that extra talk power 
needed to cut through those bad pile ups.

For more details ring, write or call GFS. «OO

LOOK AT THESE PRICES AND COMPARE!!

FT-101E
FT-301 
FT-301S

TS520S 
FL-2100B

FRG7 
Y0-301 
YO 100 
YP150 
502CXX 
103LBX 
DX-5550

160-10mx 260W Tcvr
160-10mx 200W Tcvr
80-10mx
80 10mx

25W Tcvr 
25W Tcvr

160 10mx 200W Tcvr 
80 10mx Linear Amp

160-10mx Linear Amp 
0.5 29MHz Comm Rx 
301 Series Monitorscope 
101 Series Monitorscope 
Dummy Load/Wattmeter 
Heavy Duty Ant rotator 
Medium Duty Ant rotator 
220MHz Counter /Sig gen

AND MORE TO COME

$829 
S868 
$639 
$558 
$699 
$529 
$229 
$319 
$369 
$253
$159 
$196
$140 
$209

trips. Minimum radili length only 5 metres. 
Overall hetght 6.93 metres. Only $111

Looking for more dB's of gain on 20. 1$ or 10mx7
GFS Swiss Quads give a (onward gain of 14dB and a F/B ratio if 
26dB OX galore!'

20mx Swiss Quads 
15mx Swiss Quads 
10mx Swiss Quads

S255 
$137 
$128

NEW! OX-5550 Combination 220MHz frequency counter 
and 30MHz Signal Generator. Should be standard equipment 
in every Ham Shack.
$209

DX-555D

TRADE INQUIRIES WELCOMEPrices include S.T. prices and specifications subject to change.

GFS ELECTRONIC IMPORTS: M'TCHAM V'C 3,32
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HOW VKOM MW 
WRAPPED OP THE F, 
MM BUSINESS

No gimmicks, no free trips to the moon — just good honest service from experienced and 
licenced Amateur Radio Operators with an interest in the customer. VICOM have com
prehensive service facilities with the latest in sophisticated test equipment operated by 
trained technicians. Call VICOM today for quality equipment backed by ethical business!

accessories
ROTATORS
ART3000C heavy duty with control box
ART8000 super heavy duty
AR22XL light duty model
LOW PASS FILTERS
FD30M 32MHz, Fc, 1 Kw max, 3 stages 
FD30LS 32MHz Fc, 200w max, 3 stages
NOISE BRIDGE
Omega TE701, up to 100MHz

$199.00
$478.00
$109.00

$ 
$

$

30.00
20.00

40.00

ICOM QUALITY

CS201 2 position, high pwr up to 500MHz
CS401 4 position commercial quality
2 METRE ANTENNAS
ARX-2 Ringo Ranger gain antenna
Lindenow 2m mobile whip
Scaler % wave whip, 2 metres
Scaler wave whip, 2 metres
AS210BN twin 10el beam, 18dB gain
CONVERTERS
144MHz, uses 28MHz IF
432MHz, uses 28MHz IF
1296MHz, uses 28MHz IF

$ 
$

$ 
$
$ 
$

QM70 high power, 70w pep max, 2 metres

PARABOLIC DISH
PBA-1200 70cm/1.2GHz complete
TRAP DIPOLES
Midy VN 80-10m trap dipole 
AL48DXN 40 & 80m trap dipole

6JS6C
6KD6

$12.00
$14.00

6146B
572B

TRAP VERTICALS
V4Jr 40-10m, 5.2m high, no guys 
V5Jr 80-10m, 6.7m high, no guys 
HY-GAIN ANTENNAS 
Hy-Quad 10/15/20m, 2el 
204BA 4el monobander, 20m 
203BA 3el monobander, 20m 
14AVQ/WB trap vertical 40 thru 10 
18AVT/WB trap vertical 80 thru 10 
TH3MK3 10/15/20 3el beam 
TH3Jr 10/15/20 3el beam 
TH6DXX Thunderbird
JAYBEAM FOR VHF/UHF 
80/70crn 88 el 70cm, 18.5dBd gain 
48/70cm 48 el 70cm, 15.7dBd gam 
PBM18/70 18el 70cm, 14.9dBd gain 
D8/70cm twin 8el, 70cm, 12.3dBd 
10Y/2m 10el, 2m, 11.4dBd gain 
PMH/2C phasing harness 
BALUNS
AS-BL for beams
BL50A 50 ohm 4Kw for dipoles
BL70A 70 ohm 4Kw for dipoles
MORSE KEYS

HK702 deluxe key with marble base 
HK708 economy key
HK706 operators key
MK701 manipulator (side-swiper) 
EK103W electronic keyer

$12.50
$55.00

MICROPHONES
VM-1 noise-cancelling, dynamic, low Z
VM-2 desk mic, dynamic with pre-amp
6m ANTENNA
SS-56 6m 5el beam (NAGARA)

Prices and specifications subject to change 
notice.

22.00
47.00

49.00
35.00
6.50

16.70
$119.00

$ 45.00
$ 50.00
$ 59.00

$119.00

$349.00

$ 
$

$

99.00
59.00

95.00
$129.00

$299.00 
$249.00 
$190.00 
$ 99.00 
$139.00 
$269.00
$199.00
$345.00

$ 
$ 
$ 
$ 
$ 
$

$ 
$
$

$ 
$
$ 
$

99.00
76.00
69.00
89.00
77.00
17.00

31.00
25.00
26.00

35.00
19.00
20.00
38.00

$159.00

$ 8.90
$ 29.80

$118.00

without

Head Office and Mail Orders:

(COM IC-215 2m FM 
transceiver
• 2 meter FM • 3 W PEP • 15 channels, 
12 by selector, 3 by function switch
• Dual power level. 3 W HI for long 
distance. 0 5 W LOW for local • Dial 
illumination for night use • Power 
pilot lamp • Frequency range: 146 to 
148 MHz

ALL-MODE for TWO $75QV

FOR 6 & 2
2m ssb portable transceiver

IC502 6m ssb portable transceiver
IC245 2m fm digital mobile transceiver
IC215 2m fm portable with 9 chs. installed

ACCESSORIES FOR THE PORTABLES
BC20 nicad pack with charger
ICsM2desk microphone
IC50L 6m linear, 3w in, 10w out
IC20L 2m linear, 3w in, 10w out
Mobile brackets for portables

$ 
$ 
$ 
$

219
219
450
219

$57.00
$54.00
$98.00
$98.00
$17.00

ICOM

the FAMOUS MACHINE !
The IC211 2m fm transceiver from ICOM is the last word in digital 
all-mode state of the art transceivers. Fully synthesised in 100Hz 
or 5KHz steps, has dual tracking, optically coupled VFOs with 7 
digit LED readout. One knob controls all frequencies. Modes fm, 
usb, Isb, cw. Internal 240vac and de power supplies. Comes com
plete with VICOM 90 day warranty. List price $750.

IT'S CRYSTAL CLEAR! The Icom IC22S synthesised 
2m FM mobile transceiver features programmable ROM 
for any frequency multiple of 25KHz from 146 thru 
148 MHz Your new 1C22S comes complete with 90 day 
warranty, mic, mobile mounting bracket and instruction 

___$299____________
$ KENWOOD

FL2100B HF linear amplifier 
FRG7 communications receiver 
FT7 HF mobile transceiver 
FT901DM HF transceiver

$899.00
$578.00
$349.00
$569.00

$1575.00

MOBILE WHIPS
All resonators are precision wound with optimised 
design for each band. Assembly 17-7 Ph stainless 
steel adjustable tip rod for lowest swr and band 
edge marker.

KENWOOD TS-520S 
transceiver

M02
BM-1

Standard Hustler Resonators: Power rating

Model Band Price
RM10 10m $16.00
RM15 1 5m $16.00
RM20 20m $16.00
RM40 40m $2050
RM80 80m $22.00

fold-over mast $ 29.00
bumper mount $24).00

400w ssb.

TS820S HF transceiver, digital
TS520S HF transceiver 160-10m
TV502 2m transverter
TV506 6m transverter
TR3200 70cm fm transceiver
TR7400 2m digital mobile transceiver
TR7500 2m mobile synthesises transceiver
MC50 desk microphone
MC10 ptt hand microphone
TL922 HF linear amplifier
AT200 matching antenna tuner
SP820 matching speaker for TS820s

$1172.00 
$747.00 
$280.00 
$249.00 
$317.00 
$483.00, 
$399.00 
$ 58.00 
$ 16.00

$1099.00 
$169.00 
$ 58.00

new address
Direction: Russell J. Kelly

vicom Ph (03) 699.6700
Peter D. Williams Sth 

Melbourne

68 Eastern Road TLX 30566
Sth Melbourne Vic. 3205 vicom
Adelaide 43.7981 Canberra 82.3581 Perth 446.3232 Brisbane 38.4480 Hobart 43.6337. Dealer enquiries invited
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nmoTEUR___RODIOby Pierce Healy, VK2APQ H H H

Dapto moonbounce research program destroyed
Dapto moonbounce station vandalism, IARU report, Pacidic 
Festival Contest, VHF — UHF records, and ITU World Telecom
munication Day are some of the events reported this month.

The Dapto Moonbounce installation 
has been severely damaged by vandals. 
The damage was discovered on the Sth 
February, 1978 by Lyle Patison, VK2ALU 
when he went to the site to prepare the 
equipment for scheduled E-M-E tests 
on Saturday 11th February.

The building had been entered, win
dows smashed and items in all rooms 
either smashed or stolen. Fire ex
tinguishers had been discharged over, 
the equipment, paint thrown around, 
and cupboards emptied. Holes had 
been smashed in the floor and a fire 
had been lit in one room but fortunate
ly had not set the building alight.

The padlock had been jemmied off 
the steel security locker which housed 
moonbounce equipment and items 
had been either stolen or damaged. 
Wiring and cabling had been ripped 
out and cut.

The police and University were im
mediately notified.

To try to meet obligations to overseas 
stations scheduled for E-M-E tests with 
VK2AMW on the 11th February, Lyle 
Patison, Charles Proctor, VK2ZEN, and 
Geoff Cuthbert, VK2ZHU, spent many 
hours attempting to set up a substitute 
station, but without success.

Although doors and windows were 
secured against easy access, the next 
week saw more serious damage by in
truders, locks were smashed and most 
of the remaining wiring ripped out. In 
these circumstances no point could be 
seen in attempting repairs.

On the 2nd March an inspection of 
the site was made with representatives 
of the University and the decision 
reluctantly made that adequate security 
is not now possible at that location, as 
even if a burglar proof building could 
be erected, the dish antenna is too 
vulnerable. Consideration is now being 
given to moving the antenna structure 

Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. 
Photographs will be published when of sufficient general interest, and where space permits. 
All material should be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200.

to some other location.
After some eight years work by a 

dedicated project team, who placed 
Australia among the leaders in E-M-E 
432MHz experimental work, the Dapto 
Moonbounce project has been virtually 
destroyed.

It is impossible to understand what 
the intruders gained by such wanton 
destruction.

However, it is hoped that with the 
cooperation of the University of 
Woolongong and amateurs willing to 
help, it will be possible to continue the 
moonbounce experiments.

IARU MEETING IN GENEVA: Men
tion was made last month of an Inter
national Amateur Radio Union meeting 
in Geneva in preparation for WARC 79. 
The following is a report received from 
the WIA federal headquarters.

A meeting of the IARU president's 
WARC advisory committee was held in 
Geneva from 13th-18th February, 1978.

IARU president, Noel B. Eaton, 
VE3CJ, invited Dr David Wardlaw, 
VK3ADW, WIA president, to attend as it 
is possible that Dr Wardlaw will be a 
member of the Australian WARC 1979 
delegation.

Present at the meeting in Geneva 
were, in addition, IARU secretary 
Richard L. Baldwin, W1RU, assistant 
secretary IARU, David G. Sumner, 
K1ZZ, secretary of IARU Region 1 Roy 
F. Stevens, G2BVN, the president of 
IARU Region 2 Victor C. Clarke, 
W4KFC, and a director of IARU Region 
3 Michael J. Owen, VK3KI. VK3ADW, 
Wojciech Nietyksza, SP5FM and Merle 
Glunt, W3OKN, were also present.

The meeting was timed to coincide 
with the ITU World Administrative 
Radio Conference (Aeronautical (R) 
Conference). This enabled those pre
sent to observe an actual ITU con
ference. In addition Merle Glunt, 

recently retired from the FCC and an 
expert on ITU procedures, presented a 
seminar on the workings of that 
organisation.

The IARU headquarters and Region 1 
hosted a reception for the Aeronautical 
WARC delegates on Thursday, 16th 
February and this enabled those atten
ding the committee meeting and other 
amateurs from the Geneva area to meet 
many of the delegates from many 
different countries.

The formal committee meetings con
sidered numerous matters relating to 
the WARC. The importance of an 
amateur being a rpember of a delega
tion, either as an advisor or as a full 
member, was discussed and a circular 
will be sent to all societies by IARU 
headquarters stressing the importance 
of this.

IARU headquarters will also be 
forwarding to each society a letter 
restating the IARU position on article 
41 of the radio regulations — the article 
dealing specifically with the amateur 
service. The organisation of the IARU 
team to WARC 79 was discussed in con
siderable detail and the IARU president 
will be making a formal statement to 
IARU member societies on the 
organisational policy that has been 
adopted. IARU headquarters has 
agreed to prepare a descriptive and in
formative booklet on the amateur radio 
service suitable for distribution to 
telecommunication authorities in 
developing countries. The importance 
of the special preparatory meeting of 
the ITU International Radio Con
sultative Committee (CCIR) in October, 
1978 was also discussed and the 
possibility of the submission of papers 
furthering the interests of the amateur 
service was explored.

Following the meeting in Geneva, 
Region 3 director, Michael Owen, 
VK3KI and WIA president David 
Wardlaw, VK3ADW, visited a number 
of societies in Region 3. Meetings were 
held in Tokyo with JARL president 
Shozo Hara, JA1AN. On the 21st 
February, 1978 the JARL League Head-
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The all-solid state FT-7 mobile transceiver provides high 
performance on the 80 through 10 metre bands. The 
operator may select upper or lower sideband or CW 
operation, and the compact package provides many 
features engineered for convenience while mobile. A single 
knob provides all transceiver tuning, and the state-of-the-art 
noise blanker minimizes impulse-type noise such as that

found in mobile applications. Inbuilt speaker, with 
provision for external speaker or phones. 500 KHz 
coverage on 10m. The FT-7 is designed for operation 
directly from your car’s 12 volt battery. Dial and meter 
attractively illuminated in colour. Mic, mobile mount, 
power cable inc.; also tilt stand for base station operation. 
Priced at $578.

Features
■ 100 KHz calibrator is built in.
■ Semi-break-in with sidetone
■ MOS FET receiver front end
■ Receiver offset tuning
■ Choice of frequency control between internal VFO, fixed 

channel, or external VFO

Manufacturer’s technical data
GENERAL

Frequency coverage: 80m 3.5—4.0 
MHz, 40m 7.0-7.5 MHz, 20m 14.0- 
14.5 MHz, 15m 21.0-21.5 MHz, 
10m 28.5—29.0 MHz installed; any 
500 KHz segment between 28.0 and 
29.7 MHz available as option.
Emission: LSB, USB (A3j), CW (AD 
Input power: A1, A3j, 20 watts DC 
Carrier suppression: Better than 50 dB 
below rated output
Unwanted sideband suppression: Bet
ter than 50 dB @ 1000 Hz
Spurious emission: Better than —40dB

Distortion products: Better than -31 
dB
Transmitter frequency response: 350— 
2700 Hz —6dB
Frequency stability: Less than 300 Hz 
drift from a cold start; less than 
100 Hz over a 30 minute period after 
warm-up.
Antenna output impedance: 50 Ohms 
nominal
Microphone input impedance: 500
Ohms nominal

RECEIVER
Sensitivity: 0.5 pV for S/N 20 dB
Image rejection: Better than 50 dB

■ Single-knob tune-up eliminates fumbling around panel 
searching for load and plate controls.

" Extremely compact size for installation under dashboard

■ Matching AC power supply with provision for 
crystal controlled operation available.

‘Availability and price of these Items TBA.
Prices and specifications subject to change.

IF rejection: Better than 50 dB 
Selectivity: -6 dB: 2.4 KHz, —60dB: 
4.0 KHz
Cross-modulation: Better than 60 dB 
immunity at 20 KHz off a 20 dB input 
signal typical.
Audio output: 3 watts @ 10% THD 
Audio output impedance: 4 Ohms 
Power requirements: 13.5 VDC ±10%, 
234 VAC 50/60 Hz (with FP-7 or FP-4 
power supply)
Power consumption: 13.5 VDC—3 A 
transmit, 0.4 A receive
Dimensions: 230(W) x 80(H) x 290(D) 
mm Weight: 5 kg jas7778-4i

ELECTRONIC 
SERVICES
FRED BAIL VK3YS
JIM BAIL VK3ABA

Radio amateur equipment from B.E.S. also sold by —

60 Shannon St., Box Hill North, Vic., 3129. 
Ph. (03) 89 2213

Yaesu Agents In Australia since 1963

W.A. Radio Communication Services, H. R. PRIDE, 26 Lockhart St., 
Como, 6152

WILLIS TRADING CO., 429 Murray Street, Perth 6000
S.A. FARMERS RADIO PTY. LTD., 20 Stanley St., Plympton 5038
TAS. G. T. ELECTRONICS, 131 Westbury Rd., South Launceston 7200

PRINS RADIO, 123 Argyle Street, Hobart 7000
N.S.W. Aviation Tooling, STEPHEN KUHL, 104 Robey St., Mascot 2020 

Amateur & Novice Comm. Supplies, W. E. BRODIE, 23 Dalray Street, 
Seven Hills 2147

DIGITRONICS, 186 Parry St., Newcastle West 2302
RIVERCOM, Sid Ward, 9 Copland St., Wagga Wagga 2650

QLD. H. C. BARLOW, 92 Charles St., Aitkenvale, Townsville 4814
MITCHELL RADIO CO., 59 Albion Rd., Albion 4010

A.C.T. QUICKTRONIC, Jim Bland, Shop 11, Altree Crt., Phillip 2606

Ph. 450 4379 
Ph. 21 7609 
Ph. 293 2155 
Ph. 44 4773 
Ph. 34 6912
Ph. 667 1650

Ph. 624 2691 
Ph. 69 2040 
Ph. 21 2125 
Ph. 79 8179
Ph. 57 6830 
Ph. 81 2824

82 2864
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quarters were visited and a press con
ference held. That same evening 
Michael Owen and David Wardlaw and 
their wives attended a formal dinner 
given by JARL. The importance of the 
CCIR special preparatory meeting was 
discussed with Shigetake Morimoto, 
JA1NET, who is director of JARL and 
president of JAMSAT and Keigo 
Komuro, JA1KAB, both of whom are 
deeply involved with JARL's prepara
tion for WARC 79.

On the 22nd and 23rd February a visit 
was made to Seoul in Korea to meet 
representatives of the Korean Amateur 
Radio League. After this two further 
Jays were spent in Japan enabling 
further consultations with the president 
of JARL, and Region 3 director, Mat
sumi Saito, JH3PJE.

In Singapore meetings were held 
with representatives of SARTS and 
Region 3 director, Tan Lian Huat, 
9V10D and Region 3 secretary, David 
Rankin, 9V1RH.

PACIFIC FESTIVAL CONTEST: This 
contest is promoted by the Townsville 
Amateur Radio Club in conjunction 
with the Townsville Pacific Festival 
committee, and aims to increase activi
ty on all amateur bands by stations in 
Australia, New Zealand, Pacific Islands, 
and all countries bounding the Pacific 
Ocean. Rules are:— 
1—Time of contest: The contest is run 

for eight days, from 0001GMT Satur
day 27th May, 1978 to 2359GMT 
Sunday 4th June, 1978.

2—Sections:
a. Transmitting all bands — phone 
only.
b. Transmitting all bands — CWon- 
ly.
c. Transmitting all bands — open.
d. Transmitting — VHF and UHF — 
VK only.
e. Recieving all bands — open.

3—Logs: These are to show the section 
entered and points claimed for each 
contact. This is most important. If 
the points claim is not completed 
only one point per contact will be 
allowed.
VH F and UHF logs must show dis
tance in kilometres between 
stations.

4—Contacts:
a. CW contacts count as double 
score (CW-CW).
b. One (1) contact per band per 
mode per day only.
c. No cross band contacts.
d. Repeater contacts do not score.

5—Awards: Perpetual trophy is held by 
the TARC and will be inscribed with 
the name of the winner, who will 
receive a smaller trophy.
Overseas stations (excluding VK, 
P29, ZL) with the highest score will 
receive a. "Pacific Festival"

medallion.
Section winners will be awarded a 
certificate. Commerative QSL cards 
will be issued.
VK, ZL and P29 call areas to other 
Pacific seaboard countries and 
islands — 1 point.
Bonus points — except VK4 stations: 
15 points for contacts with VK4WIT;
9 points for contacts with other 
Townsville stations.
VK4 stations: 1 point per contact for 
working VK4WIT or other 
Townsville stations. Intrastate con
tacts not otherwise permitted.
Overseas stations: excluding ZL and 
P29 —
3 points for contact with any VK sta
tion;
5 points for contact with any VK 
club station;
9 points for contact with any 
Townsville station;
15 points for contact with VK4WIT. 
All stations:
160 metres — 5 bonus points per 
contact; RTTY and ATV — 10 bonus 
points;
CW/CW — Double points.
VHF/UHF stations—Scoring table— 

0 — 50km — 1 point
50 — 100km — 2 points 

100 — 200km — 3 points 
200 — 400km — 4 points 
400km and over — 5 points 
Bonus points — VHF/UHF stations 
only — other than Townsville 
stations — contact with your local 
club station add 15 points, only if 
your club station has contacted 
VK4WIT during preceding 24 hours 
(contact number must be recorded). 
Townsville stations receive one 
point per contact only.

7—Identification: All stations identify 
for ease of scoring, eg. — phone, 
VK4WIT Townsville; CW, 
VK4WIT/TVL.
Send logs to:

Townsville Pacific Festival Contest 
VK4WIT — CHC No. 6568 
PO Box 964 Townsville 4810 
Australia.

Closing date for entries:— 23rd July, 
1978. Good luck, and send those 
logs in. lain Morrison, VK4ZIG, 
Queensland contest manager 1978.

VHF — UHF DX CONTACTS: On the 
9th October, 1977, during a period of 
intense trans-equatorial propagation 
on the six metre band, contact was 
made on 145.9MHz between YV5ZZ in 
Venezuela and LU1DAU in Argentina. 
Initially the contact was on CW then 
both stations switched to SSB. The dis
tance was 5044 kilometres (3135 miles).

Both stations used 10 element cross
ed polarised Yagi antennas. YV5ZZ was 
operating portable with 200 watts input 
and LU1DAU with 100 watts input.

At the end of that contact YV5ZZ 
worked LU7DJZ with similar results.

Around the same period 144MHz 
stations in Japan were heard in Darwin, 
Australia. This has sparked off 

arrangements for experimental skeds 
over that path around October, 1978.

The French 50MHz beacon FX3VHF 
was heard twice in eastern Canada dur
ing June, 1977 by VE1ASJ. A Canadian 
50MHz beacon VE1SIX is reported to be 
operational since then.

During October, 1977 FX3VHF signals 
were heard by ZE2JV in Rhodesia, 8137 
kilometres to the south. The signals 
were also heard by ZE1JJ.

The FX3VHF beacon runs 70 watts 
into a stack of two six element Yagi 
arrays giving an ERP of 1kW. The fre
quency is 50.104MHz.

Close collaboration is being main
tained between IARU Region 1 
societies and the ITU CCIR working 
group "6". It is thought that increased 
amateur participation in scientific 
studies such as VHF ionspheric 
propagation research, will be one of 
the main assest in retaining our 
amateur frequency allocations and 
standardising the six metre amateur 
bands in all regions.

On the 11th January, 1978 a 70cm 
(432MHz) SSB contact was made 
between VK6KX portable near Albany, 
West Australia and VK3ZBJ in 
Frankston, Victoria, a distance of 2456 
kilometres. This could be a world 
record for the 432MHZ band.

A two-way contact on 13cm 
(2304MHz) was made on the 17th 
February, 1978 between VK6WG in 
Albany WA and VK5QR in Enfield SA, a 
distance of 1886 kilometres. The last 
known world record for this band is 
760km.

A 70cm (432MHz) contact between 
VK6XY in Albany WA and VK3ZQV in 
Carrajung, Victoria, on 22nd February, 
1978, is reported. When confirmed, this 
could extend the world record to 
2562km.

During January and February, 1978 
several 144MHz and 432MHz contacts 
were reported between VK6 and VK5 
also VK5 and VK3 call areas, all being 
over a distance of several hundred 
kilometres.

Contacts were also made between 
Alice Springs, Central Australia, and 
Bundaberg, and Brisbane in Qld, and 
Moree and Gunnedah NSW on 
144MHz. These are the first recorded 
contacts over that path.

ITU NEWS: "Radiocommunications" 
is the theme proposed for World 
Telecommunication Day, 17th May, 
1978, to mark the 50th anniversary of 
the establishment of one of the four 
permanent organs of the International 
Telecommunication Union — the 
International Radio Consultative Com
mittee (CCIR), which is responsible for 
setting international standards in 
radiocommunications.

The 17th May was chosen because it 
is the anniversary of the signing in Paris 
of the first International Telegraphic 
Convention which established the 
Union on 17th May, 1865,113 years ago.

Although no details have yet been
99ELECTRONICS Australia. May, 1978



Lafayette))
10 Metre 

Amateur Band 
Transceiver

w ? *

UNIMETRICS $179.50
STINGRAY II Including Sales Tax

• 24 Channels in Novice Segment ot 10 
Metre Amateur Band.

• Fine Tune effective on both Transmit 
and Receive.

• Upper Side Band, Lower Side Band 
and AM operation.

• Ideal low cost Mobile Transceiver or 
Base Station with optional 240V AC 
Power Supply.

Here is an economical way to join in the 
increasing activity on 10 Metres. A 10-Metre 
amateur band version of the famous 
STINGRAY II transceiver thousands of which 
are providing excellent CB service 24 
channels between 28.30 MHz and 28.59 MHz 
as recommended by the WIA and published in 
Amateur Radio for October, 1977. Fine Tune 
operates on both transmit and receive for 
greater frequency control.

SPECIFICATIONS
Sensitivity: SSB, 0.25uV or better; AM, 1.0 uV 
or better. Adjacent Channel Selectivity: 90db 
+ or -10 KHz. RF Power Output: SSB, 12-watts 
P.E.P.; AM, 4-watts max. at 13.8V DC. Fine 
Tune: + or -600Hz. Audio Output: 3-watts.

Supplied with Internal Speaker, Microphone, 
Mounting Bracket, DC Power Lead.

STINGRAY II ....................................... $179.50
240V AC POWER SUPPLY................. $46.50
44” MOBILE ANTENNA with

9’ cable and PL259.......................... $29.50
Base Station Antennas also available.

Operators of this equipment should hold a 
Novice or Full Amateur Licence.

SEND REMITTANCE WITH ORDER FOR 
IMMEDIATE DELIVERY FREIGHT PREPAID 
ANYWHERE IN AUSTRALIA.

Dealer enquiries Invited.

Lafayette))
the Communicators

LAFAYETTE ELECTRONICS
Div. of E.T.D. Electronics Pty Ltd
94 St Kilda Road, St Kilda 
Victoria 3182. Tai. 94-6036.

received, it is probable that an amateur 
contest will be conducted to mark the 
occasion.

OVERSEAS VISITOR: A visitor to 
Sydney during March, 1978 was 
VE7DIQ, Petty Officer Dave Eastick, 
aboard HMCS Restigouche. Dave 
operates the amateur radio club station 
aboard ship under the call VE0NA- 
maritime mobile. His home is in Vic
toria, Vancouver Island, British Colum
bia and he had many contacts with New 
Zealand and Australian amateur 
stations during the voyage to New 
Zealand and Australian waters for com
bined naval exercises.

Arrangements to meet Dave on his 
arrival in Sydney were made during a 
14MHz contact when his ship was off 
the Hawaiian Islands.

The main activity of the amateur sta
tion is to maintain skeds with Canadian 
amateurs who provide "phone patch" 
facilities for ship's personnel wishing to 
speak to their wives and families. (A 
facility that has so far been denied 
Australian amateurs).

While in port in Sydney, permission 
was given to operate on amateur bands 
using their VE0 call signs with the suffix 
— portable VK2, but not to use the 
phone patch facilities that could be 
arranged by Canadian amateurs.

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171)

MAY WE REMIND YOU
THAT BRIGHT STAR 
HAVE MORE THAN 

EXPERIENCE

HOSE & EQUIPMENT CO. PTY. LTD SYDNEY. PHONE 666-8144

APPLICATIONS FOR 
PERTH AGENT REQUIRED.

FRED HOE & SONS PTY. LTD. 
BRISBANE. PHONE 47 4311

The irony of the situation was that if
the ships had been a few kilometres out
to sea, full phone patch facility would
have been possible with Canadian
amateurs.

The amateur equipment aboard the 
HMCS Restigouche was a TS 520 
transceiver coupled through a 
matching unit to a 12 metre vertical 
antenna, both part of the ship's radio 
installation.

It was a pleasure to meet Dave and 
enjoy his hospitality aboard ship and 
hear the appreciative comments about 
amateur radio from his fellow crew 
members. On being introduced, the 
first greeting being — "if you are a 
friend of Dave, you must be an amateur 
radio operator".

During the relatively short time 
available it was my pleasure to show 
Dave some of the main features and 
sights of Sydney and the Warragamba 
Dam. Also, introduce him to fellow 
amateurs both local and overseas, on 
air from VK2APQ, and to learn first 
hand some of the activities among 
Canadian amateurs and regulations un
der which they are licensed.

On leaving, Dave expressed his 
thanks for the hospitality, guided tours 
and introductions to other amateurs, 
both personally and on the air, and a 
hope for lasting friendships via amateur 
radio.

SYMPOSIUM: Over the weekend 
20th and 21st May, 1978, the VHF and 
TV Group of the WIA, NSW Division,

CRYSTALS 
36 YEARS 
IN

ROGERS ELECTRONICS 
ADELAIDE PHONE 42 6666

DILAZIONO INSTRUA/IENTS 
HOBART PHONE 47 9077
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“U. IONOSPHERIC PREDICTIONS FOR MAY
Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands
indicate periods when circuit is open. 5.78

will be conducting a symposium, 
"Future Amateur Communications 
Techniques" in Sydney.

This will consist of a series of lectures 
and workshops covering such topics as 
microwaves, moonbounce HF propaga
tion expectations, repeaters, 
microprocessors and antenna design.

A full set of lecture papers will be 
available with registration, which is ex
pected to be $15.

For further information write to the 
VHF and TV Croup, Wireless Institute 
Centre, 14 Atchison Street, Crows Nest 
NSW 2065.

CHANGES TO REGULATIONS: 
Federal executive of the WIA has 
received information from the P & T 
Department regarding proposed 
changes to the Handbook for 
Operators of Radio Stations in the 
Amateur Service.

These changes relate to paragraphs 
61, 80, 94 and 112. Paragraphs 61 and 
112 have been enlarged to clarify and 
set out special conditions relating to 
the transmission of radioteletype.

Paragraph 80 (a) to read — "Messages- 
or visual images on behalf of third par
ties except for the purpose of providing 
communications as part of an authoris
ed emergency amateur network. For 
the conditions relating to the use of 
emergency networks, refer to 
paragraph 94 of this handbook."

Paragraph 94 is now written as a three 
part regulation. The first two parts 
enlarge and clarify amateur participa
tion in emergency activities.

The third reads — "In circumstances 
involving an extreme emergency, 
where no authorised emergency 
network has been established for the 
purpose, any amateur should act on his 
own initiative in a responsible 
manner."

It has been stated that the door is 
open for comments by the WIA within 
a reasonable time.

It was announced over WIA news 
broadcasts on Sunday the 19th March, 
1978 that the use of VFO's by novice 
licencees had been approved by the P 
& T Department.

RADIO CLUB NEWS
NORTH WEST AMATEUR RADIO 

GROUP: Has thirty members spread 
over a wide area of northern New 
South Wales, e.g. Moree, Inverell, Glen 
Innes, Tenterfield, Armidale, 
Tamworth, Gunnedah, Bin gar a, 
Narrabri, Tambar Springs and Quirindi.

The executive committee members 
are:— president — Ted Lumbewe, 
VK2ZX (Inverell); vice-president — 
Barry Harwood, VK2ZAY (Gunnedah); 
secretary — Kerry Adams, VK2BXT 
(Moree); treasurer — Don Hunt, 
VK2ADY (Tamworth).

7MHz EAST
EAST AUST TO BARBADOS (SR) 

JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR 
WEST EUROPE (LRI 

ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 

PERTH 
SYDNEY 

DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

SYDNEY

14MHz

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12 13GMT
EAST AUST TO BARBADOS (SR) 

JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE ISRI 
WEST EUROPE (LRI

ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE

PERTH 
SYDNEY

DARWIN TO SYDNEY 
MELBOURNE TO PERTH

______________ SYDNEY

21MHz 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23EAST
EAST AUST TO BARBADOS (SR) 

JOHANNESBURG 
McMUROO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR 
WEST EUROPE (LRI 

ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 

PERTH 
SYDNEY 

DARWIN TO SYDNEY 
MELBOURNE TO PERTH

SYDNEY ____

This scattered membership and their 
desire to establish three VHF repeaters 
to cover the area is the first of its kind in 
Australia. New members are always 
welcome and should contact any of the 
executive in their area.

AUSTRALIAN CLUB DIRECTORY
Club name: North West Branch Tasma

nian Division WIA.
Club call sign: Repeater VK7RNW. 
Meeting place: Lakins Hall, Ulverstone. 
Day and time: Second Wednesday of 

each month at 8.00pm.
Affiliation: WIA Tasmanian Division.
Net frequency: FM channel 4; repeater 

VK7RNW channel 3.
Contact: Secretary, Kerby Cun

ningham, VK7ZKC, 27 Hogg Street, 
Wynyard 7325. Telephone (004) 
42 2862.

Club name: Darwin Amateur Radio 
Club.

Club call sign: VK8DA and VK8VF.
Meeting place: Northern Territory 

Emergency Services Building, Bishop 
Street, Winnellie.

Day and time: First Monday of each 
month at 8.00pm.

Affiliation: South Australian Division 
WIA.

Net frequency: 3555kHz, 3565kHz, 
channel 50 FM 146.5MHz.

Contact: Henry Anderson, VK8HA, PO 
Box 1418, Darwin, NT 5794,

telephone (089) 81 8587.
PAPUA NEW GUINEA

Club name: Papua New Guinea 
Amateur Radio Society.

Club call sign: P29PNG on special oc
casions only.

Meeting place: Ela Beach RSL Club.
Day and time: First Friday of each 

month at 5.30pm.
Affiliation: Not stated.
Net frequency: Tuesdays, — 14.17MHz 

at 0930GMT. Thursday — 3620kHz at 
0930GMJ and 146.0MHz FM channel 
continuously.

Contact: PO Box 204 Port Moresby.

SO YOU WANT TO BE 
A

RADIO AMATEUR?
To achieve this aim. why not undertake one 
of the Courses conducted by the Wireless 
institute of Australia’ Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time Personal classes commence in 
February each year

For further information write to

THE COURSE SUPERVISOR, 
W.I.A.

14 ATCHISON STREET, 
CROWS NEST. N.S.W. 2096
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WyAESU from DICK SMITH
WHEN YOU REALLY CONSIDER THE ALTERNATIVES - THERE ARE NONE!

Fabulous FRG-7 All Band Receiver

EXCLUSIVE TO DICK SMITH: Complete short
wave listening guide written by world short-wave 
authority, ART CUSHEN, MBE.
FREE WITH THE YAESU FRG-7.

See the review in this month’s E-A
only

350
A truly remarkable set - receives all bands from 0.5 to 30MHz 
with outstanding stability. Uses the world-renowned Wadley Loop 
circuit for exceptional performance. When you consider that 
receivers of this calibre have been selling in the $1000 - $2000 
price range (and more) you can really appreciate the bargain that 
the FRG-7 is!

Cat D-2850

» Listen to the world: sensitivity better than 0.7uV for 10dB S/N
* Operates from mains power or 12 volt batteries
» Has beat-frequency oscillator for SSB & CW reception
♦ State-of-the-art circuitry: 2 ICs, 22 transistors and 16 diodes!
• Comes with full instructions.

YAESU FRG-7 COMMUNICATIONS RECEIVER - YOU WON'T BUY BETTER UNDER $1000 OR MORE!

COMPARE DICK'S YAESU PRICES: REMEMBER THESE INCLUDE THE LATEST JAPANESE INCREASES - OTHERS MAY NOT!

FT 101E HF Transceiver S895.00 Cat D 2860 FT 227 R 2m Mobile Transc. S335.00 Cat D-2890
FL 2100B 1.2kW Linear Amp S540.00 Cat D 2546 YC-500S Frequency Counter S380.00 Cat D 2892
FT 301 HF Transceiver (s s> S995.00 Cat D 2870 YD 844 Base Microphone S39.00 Cat C 1116
FP301 Power Supply S170.00 Cat D 2872 FT-301S HF transceiver S710.00 Cat D 2880
FL 110 200W linear amp S210.00 Cat D 2884 FT-901D HF transceiver S1275.00 Cat D 2854
YO 301 Monitor Scope S355.00 Cat D-2882 FT 7 HF Mobile Transc. S515.00 Cat D 2866
YO-100 
FRG 7

Monitor Scope
Comm. Receiver

S330.00
S350.00

Cat D 2862
Cat D 2850

DC DC converter for the FT 901 D S75.00

WWW

Cat D 2856

;i oo 
Î2 00 
. ; 'll, 
)4 00
15 50

WIN A TRIP FOR TWO TO TOKYO
YES! Every purchaser of fabulous YAESU equipment receives an entry form in the 
Dick Smith — Yaesu 'Win a trip for two to Tokyo' competition.
Buy Yaesu, use your head and you could be jetting your way 
to Tokyo...

FLYING
anNTnS TOTAL VALUE 

$3000
Full details including conditions of entry are available at

AUSTRALIA'S AIRLINE TO THE WORLD
You'll stay at a luxury Tokyo hotel, and visit the amateur's 
paradise — Akiahabara. You'll be taken on a guided tour of 
the incredible Yaesu-Musen factory — the home of Yaesu. 
It's the amateur's dream of a lifetime — and it could come 
true for YOU!

your nearest Dick Smith store or participating dealer. 
Contest closes July - so to be eligible call in now and 
find out how YOU could win this incredible trip.

Now, more than ever, it pays to buy Yaesu from Dick!
DICK SMITH ELECTRONICS
SYDNEY 
125 York St, 
City Ph 29 1126

147 Hume Hwy, 
Chullora. Ph: 642 8922. 
We've moved!

SYDNEY 
162 Pacific Hwy, 
Gore Hill Ph 439 5311 
Ample parking at door

SYDNEY 
30 Grose St,

SHOP HOURS 
Mon Fn 9AM 5 30PM 
Sat 9AM 12 noon

MELBOURNE: 
399 Lonsdale St,

Parramatta. Ph 683 1133 City. Ph 67 9834 
1st floor friendly store1 New: right in town1

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

MELBOURNE 
656 Bridge Rd 
Richmond. Ph 42 1614. 
Easy access huge stock.

BRISBANE 
166 Logan Rd. 
Buranda. Ph 391 I

ADELAIDE 
203 Wright St, 

6233 City. Ph 212-1962 
Now Open. See us!

WE HAVE DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU'
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YAESU FRG-7: Excellent for the amateur bands and DX
In its latest form, with a fine tune 
control added, the Yaesu Musen 
FRG-7 is very well suited to the 
needs of DX enthusiasts, as well 
as being an excellent main or 
back-up receiver for amateur 
station operators. Intrinsically 
very stable, it gives complete 
bandspread coverage of all 
frequencies between 0.5 and 
30MHz.

Technically, the FRG-7 can be 
described as a triple-change superhet, 
using the Wadley-loop principle.

Incoming signals pass through an in
itial low-noise FET RF amplifier stage to 
an up converter, which shifts them into 
a first IF channel 1MHz wide, centred 
on 55Mhz. They are then down- 
converted to a second IF channel IMhz 
wide and centred on 2.5MHz. While 
this might suggest scope for large 
amounts of frequency drift, the reverse 
is the case. The heterodyning frequen
cies are synthesised from a crystal- 
locked oscillator system, with the 
further characteristic that any drift 
which may be evident in the up and 
down conversion tends to cancel in 
terms of the final resultant.

What the front end does, in effect, is 
to shift all the desired signals into the 
range 2 to 3MHz, virtually drift-free. 
This makes it relatively simple for the 
"back end" of the receiver to convert, 
amplify and demodulate the signals, us
ing a single-range tuneable oscillator, 
a 455kHz IF channel, BFO, product 
detector and audio system.

At all times, the frequency to which 
the receiver is tuned can be read 
straight off the dials, with no need for a 
marker oscillator or critical 
bandset/bandspread adjustments. The 
actual tuning procedure differs from a 
normal receiver but will present no 
problem to anyone used to identifying 
wanted stations in terms of frequency.

The band selector switch is first set to 
one of four positions covering the re
quired portion of the spectrum 
between 0.5 and 30MHz. This 
automatically illuminates one of four 
scales to do with RF stage tuning and 
this is then set to the required number 
of MHz. An adjacent knob and scale 
sets the synthesised up-down conver
sion oscillator to the same range, with a 
LED indicator to show when the os
cillator is under the control of the 
phase-locked loop.

This done, the main tuning dial

The Yaesu Musen FRG-7 communications receiver, as supplied for review by Dick 
Smith Electronics. For price and further details inquire at any Dick Smith store.

directly covers the selected MHz, with 
calibrations every 10kHz and readable 
to smaller increments. For example, to 
receive a station on 14.15MHz, one 
would set the band switch to position 
D: 11.0 to 29.9. The "RF Preselect" and 
"MHz" dials would be set to 14 and the 
main tuning dial spun round to 150 — 
and there the station should be!

A further slight nudge will serve to 
peak the tuning of the RF stage.

Exactly the same procedure is follow
ed, and exactly the same degree of 
bandspread is available, over the entire 
range of the receiver: select the wanted 
"MHz" and use the full sweep of the 
main tuning dial to cover the 1000kHz 
up to the next MHz.

The only concession to possible inac
curacy in a properly adjusted receiver is 
a small "Dial Set" knob which allows 
the reading cursor to be moved slightly 
to the left or right.

The normal tuning mechanism is very 
smooth and all that is likely to be need
ed for AM stations. However, to 
facilitate tuning of SSB stations, a small 
Fine Tune control is now provided, 
rather like the "clarifier" on SSB 
transceivers. The stability of the system 
is extremely good and, once an SSB sta
tion has been tuned, we did not notice 
any drift whatever in the course of or
dinary listening.

Other control facilities on the panel 
include local/DX antenna switch, and 
audio tone control switch, volume con
trol, power and light off/on switches, a 
miniature output jack for recorders and 
another for phones or external speaker. 
A mode switch selects AM with or 

without noise limiting, lower sideband 
SSB and upper sideband/CW. A signal 
strength meter above the main dial is 
calibrated in S points.

For broadcast band operation, the 
use of an ordinary long wire antenna 
and earth is .assumed but, for frequen
cies above 1.6MHz, provision is made 
for alternative coaxial cable input via an 
SO-239 socket. A muting terminal is 
also provided for use where the 
receiver is to be teamed with a 
transmitter.

Normal operation is from the 240V 
AC mains, with automatic switchover to 
internal batteries (8 type UM1) if fitted. 
The FRG-7 can also be operated from 
an external 12V DC supply.

Size of the receiver is 340mm x 
153mm x 285mm (WxHxD) and weight 
7kg, without batteries. Sensitivity is 
given as better than 0.7uV at S/N 10dB 
for SSB/CW, and better than 2u.V at S/N 
10dB for AM. Selectivity is +3kHz at 
—6dB and +7kHz at —50dB. Stability is 
quoted as better than +500Hz at any 30 
minutes after warm-up.

As supplied, the FRG-7 comes com
plete with a 16-page instruction manual 
with a large fold-out circuit diagram, 
and containing a general description, 
specifications, user instructions, an ex
planation of circuit principles, align
ment and maintenance details, voltage 
checks and parts list.

It confirmed this reviewer's impres
sion of the FRG-7 in its current form as 
a well established and very practical 
receiver, solidly built, smooth in opera
tion and free from any obvious "bugs". 
(W.N.W.)
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VHF-UHF DISCONE

BARLOW

WADLEY

an

CB QUALITY

quality swr

umbrella but offers wide band operation from 80 thru 
480MHz. Gain is 3DB over a dipole. Features low dispersior 
angle with vswr less than 1.5:1 over the whole frequency 
range. wq

Frequency Range 
80-480 MHz

Model 150 Solid State FET VOM
Super sensitivity makes it suitable for any appli 
cation in the field or on the bench.

$23

$35

$19

$23
$23
$19

$69

$52
$20

Listener-1 "V" type covers 3-30MHz with special 
trap for DX reception. Price $21.
RECEIVER BOOSTER
UP3 preselector connects to the front end of your 
receiver to boost reception. Price $39.

Combination CB/AM/FM manual 
type

Combination as above, automatic

NRD505
The professional NRD505 digital communications 
receiver covers 100KHz thru 30MHz complete with 
memory, narrow cw and RTTY modes. Price $2499.

• 11 megohm input resistance on ail de volt ranges
• 1 megohm input resistance on all ac volt ranges 

temperature compensated for high accuracy.
• built in overload protection.
DC volts 7 ranges. 0.25 thru 1000 volts
AV volts 4 ranges, 2 5 thru 1000 volts
DC amps: 5 ranges, 0.025 thru 250mA
Resistance: 5 ranges to 5000megohms
Decibels: 4 ranges
Complete with comprehensive instructions, test 
leads and batteries.

20,000 ohms/volt General Purpose
Model TP-5SN
Accurate and dependable, 6 de ranges, 5 ac ranges, 
4 current ranges, 4 resistance ranges, capacitance 
and decibel ranges also. Price of $29 includes^ 
instructions and test leads.

DELUXE MIRROR SCALE MODEL 200 
20,000 ohms/volt on 6 de volt ranges. 
10,000 ohms/volt on 5 ac volt ranges.
Readings for capacity, resistance, decibels. An 
advanced multimeter for the professional, serious 
hobbyist or for the school lab. Price of $29 is a real 
bargain for this quality instrument! Includes 
comprehensive instructions and test leads.

Model 117 FET PROFESSIONAL METER
Designed for the professional, the FET high input 
resistance ensures voltage measurement without 
effecting the circuit operation. Includes 7 de ranges ^1 
(to 1200v), 4 ac ranges (to 300v), 3 de current 
ranges, 4 resistance ranges (to 2000meg) and 4 
decibel ranges. Price $52 includes test leads and 
instructions.

TD-1 Twin trucker, base loaded 
Million G2 gutter mount, base 

loaded
Million M1 based loaded, boot

lip mount
HW11S6 quality USA 6ft helical 
HW1/1S4 quality USA 4ft helical
5ft black top loaded helicals 
MARINE helical, no ground 

plane required.

»465 _______
_ ® “l I 1^1
Bearcat c / u Scanner
Bring the World of scanning to your fingertips. This 
great receiver covers 146-1 74MHz, 450-512MHz with 
programmable scan or dial-up frequency selection 
via the deluxe keyboard. Channel number and fre
quency is shown on the digital display. Price $465.

vicom Ph (03) 699.6700

68 Eastern Road 
Sth Melbourne Vic. 3205

FOR SWLs

new
High Efficiency unique "DISCONE" may look like

SPEECH PROCESSORS

compare 
our , 
prices !
desk

POWER 
me

ZfS ONLY $29.80

DAIWA RF SPEECH PROCESSORS
Daiwa have introduced a new range of RF speech 
processors which are simply attached into the 
microphone line. Two new models are available, 
model RF440 which features a phase shift network 
and model RF550 which utilises a crystal filter. 
Th.e processors are a suitable alternative to a 
linear amplifier — up to 6dB gain (4 times) improve
ment on the signal can be expected! Both models 
feature 240vac/13.9vdc operation and include 
compression level monitoring via a front panel 
meter Impedance is switchable 50K/600ohms with 
distortion better than 3%.

Model RF440 (phase shift) $119
Model RF590 (crystal Filter) $159
Model MC330 (audio compressor)

The famous Barlow Wadley communications 
receiver 100KHz to 30MHz plus the FM band. 
Features high stability crystal controlled reception 
of am/ssb and cw. Price $339.
Listener-3 long range wire dipole antenna 3-30MHz 
complete with balun, feed wax, VHF plus and 
insulators. Ideal for the serious SWL. Price $49.

meters i——
SW410A 140 thru 500MHz quality direct reading 
swr and pwr meter. Price $79.
SW210A professional 1.8 thru 150MHz, direct 
reading. Price $125.
SWX777 commercial accurate 1.8 thru 30MHz 
Price $125.

The popular VICOM VC2 swr and power meter is 
specially designed for the serious communicator 
looking for accurate readings. The bridge operates 
from 3 thru 150MHz with power measurement 
either 12 or 120 watts. Will handle up to 1000 
watts. Individually calibrated power chart for all 
Australian Amateur bands and 27MHz CB. A real 
bargain at this price!

OSKERBLOCK PROFESSIONAL SWR/PWR 
METER
The professional bridge using thru-line principle 
covers 3 to 200MHz with dual impedance 52 and 
75 ohms. Each instrument individually calibrated 
and covers four power ranges: 2/20/200/2000 
watts.

Adelaide: 
Canberra. 
Perth: 
Brisbane: 
Gold Coast: 
Hobart:

43.7981
82.3581
446.3232
38.4480
32.2644
43.6337
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SHORIUinUE
by Arthur Cushen, MBE

AFRTS to continue operation on short-wave

The American Armed Forces Radio and Television Service was 
scheduled to close down its short-wave operation earlier this year 
due to a budget cut. However, the Voice of America has offered to 
carry their program world wide for the time being. Listeners in 
Australia and New Zealand will therefore continue to receive their 
24-hour service of news, interviews and sport.

The Armed Forces Radio and Televi
sion Service, broadcasting from studios 
in Washington earlier this year, was 
scheduled to cease operation due to a 
severe budget cut in tne AFRS program. 
As 95% of programs to the American 
Forces are now carried by satellite or 
cable, it was felt that the short-wave 
service to these areas was being receiv
ed by a very small audience.

AFRS has received many hundreds of 
letters, not only from American ser
vicemen, but from listeners throughout 
the world, indicating that the Armed 
Forces Radio Service, which operates 24 
hours a day, is listened to by many 
thousands of people other than 
American servicemen. As a result, the 
Voice of America has agreed to carry 
the AFRS programs on its transmitters.

A letter from the Deputy Assistant 
Secretary of the USAF to the writer 
stated that "In view of this, the Director 
of the Voice of America, Mr R. Peter 
Straus, has agreed to continue the 
short-wave broadcasts of AFRTS 
programs over the VOA transmitters 
until we can jointly determine how ad
ditional funds can be made available."

The Philippines relay station at Poro 
was again put into service on March 5, 
and is listed in their latest program 
schedule. The Af RTS program schedule 
includes the following transmissions to 
the Far East. The transmissions v.a Dix
on for the Armed Forces Radio and 
Television Service are as follows: 6095 
0700-1400, 9700 0330-1400, 11805 0200- 
0700 and 1800-2000, 15330 2000-0330 
and 17765kHz 1800-0200GMT.

The schedule for the relay station at 
Poro in the Philippines is 11835 1900- 
2300 and 2300-0100 and 21670kHz 0100- 
0300 and 0300-1900GMT.

SWEDEN USES 21690kHz
Radio Sweden have made a late 

change for its broadcast in Swedish to 
Australia and New Zealand 0630- 
0830GMT. The program is now on 
21690kHz instead of 9605kHz. The 
signals on 9605kHz were excellent in 
New Zealand, but it seems that this 
channel is a little low for Australian 
listeners.

The broadcasts in English to the 
Pacific 1100-1130GMT daily (except 
Monday) have been moved from 
17845kHz to 15125kHz. During our 
summer period 17845kHz did suffer 
some co-channel interference from 
Cologne, but Deutsche Welle reduced 
this by cutting down its power from 500 
to 100kW and using an antenna with 
less side-lobes.

RADIO TANZANIA
Broadcasts on Radio Tanzania Dar- 

es-Salaam have been heard during our 
afternoons on 15435kHz. The reception 
has included a news bulletin in English 
preceded by the time signal and station 
identification signal.

At 0400GMT, when the time signal is 
heard, signals have been improving and 
at 0415GMT there has been good 
reception of a special program for the 
African Liberation Organisations. On 
Wednesdays at 0415 there is a talk from 
the Pan African Congress and in this an
nouncement the frequencies of 9680 
and 15435kHz are given. At 0430GMT 
there is a station identification, follow
ed by popular music.

COLOMBIA EXPANDS SERVICE
According to a recent interview with

the Director-General of Radio Nacional

at Bogota, Colombia, the station is to 
extend its service in English to Europe 
and North America. Douglas Doull of 
Auckland NZ reports that an interview 
with the Director-General, recorded 
when in Vienna and broadcast by the 
Austrian radio, indicated that three 
frequencies would be used for the daily 
broadcasts, and these would be in the 
31, 25 and 19 metre bands. According to 
the 1978 World Radio Handbook the 
frequencies assigned are 9655, 9685, 
11795, 11825 and 15335kHz.

SRI LANKA DX SESSION
The Sri Lanka Broadcasting Corpora

tion at Colombo has been broadcasting 
Radio Monitors International for the 
past two years. This session is recorded 
by Adrian Peterson at Poona in India 
and in its 15 minutes it contains three 
features: a station profile, some 
technical news and a DX Digest. 
Recently, the program has been ex
tended and is being broadcast three 
times each Sunday over the SLBC.

The first transmission is at 0315GMT 
on 9720 and 15425kHz in the All Asian 
Service for reception in South East Asia. 
The second broadcast at 1100GMT can 
be heard on 11835, for reception in 
Australia and New Zealand and as well 
on 15115 and 17850kHz. The final 
program is transmitted at 1900GMT and 
is on 7190, 9720, 11870, 15115 and 
17850kHz, with the first three frequen
cies being beamed to the Middle-East 
and the last two to Africa.

SIGNALS FROM INDONESIA
Radio Republik Indonesia 

Manokwari has been observed by 
Robert Yeo of Melbourne broadcasting 
on two new frequencies. The frequen
cy of 3428kHz had station identification 
at 1330GMT. Then followed a program 
of local popular music. The new fre-
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quency replaces 3345kHz according to 
a report in ADXN.

The station was also noted on 
6185kHz at 0930GMT with a news relay, 
and station identification at 0942GMT.

RRI Jayapura has been noted on 4993, 
having moved from 4980kHz where it 
suffered interference from a 
Venezuelan station. The station has 
been heard from 1000 to close down at 
1400GMT. Peter Bunn also reports in 
ADXN that Jayapura has been heard on 
11940kHz with a news relay from Jakar
ta at 2200GMT, followed by local station 
announcement at 2212 in Indonesian.

RADIO VERITAS ASIA
The broadcasts of Radio Veritas Asia 

are frequently heard in this area with 
transmissions originating from Manila 
in the Philippines. Three frequencies 
have been reported during late mor
ning listening and all are giving fair 
reception.

A broadcast on 9740kHz in Indone
sian has been heard at 2300GMT by 
Dene Lynberg of Wellington. At the 
same time, reception of Veritas has 
been noted on 11725kHz with a 
program in Vietnamese commencing at 
2230GMT. On 15135kHz the signal has 
been noted at 0200GMT when the 
program is in Telugu.

Another frequency, 15280kHz, has 
been noted with English news at 
0130GMT by John Mainland of 
Wellington.

Radio Veritas Overseas, which has 
been broadcasting from Manila since 
1969, recently changed its name to 
Radio Veritas Asia because of the in
creased transmissions to this continent. 
The station is now receiving an average 
of 8000 letters a month from 16 coun
tries in Asia. It is also known that there 
is a substantial audience in China listen
ing to its gospel programs. Radio 
Veritas Asia has the mailing address of 
PO Box 939, Manila, Philippines.

TWR SWAZILAND
Trans World Radio Swaziland, with 

studios at Manzini, has been noted with 
gospel programs on 9730kHz from 
0400GMT with a broadcast in German. 
There is severe sideband interference 
from Cologne on 9735kHz, according 
to Dene Lynberg of Wellington in the 
New Zealand DX Times. The frequency 
of 17745kHz is giving much better 
reception and opens at 1915GMT with 
the interval signal and announcements 
in French. A program in an African 
language follows to 1930 when French 
is again broadcast for one hour. The 
station closes at 2030GMT.

Another channel, 11955kHz, has
been heard with poor signals with the
usual gospel program at 1830GMT by
Arthur Kindell of Levin, NZ.

According to Bob Padula, in 
Melbourne, Trans World Radio at Man
zini is scheduled to use 17775kHz from 
1445-1500GMT in Lingala, 1500-1545 in 
French, 1915-1930 in Lingala and 1930- 
2015 in French. The transmissions 1430- 
1500 in Malagache and 1500-1515 in 
French are expected to be broadcast on 
either 11760 or 11955kHz.

WINTER RECEPTION
During the winter months listeners 

will find that short-wave signals are 
better during the hours of daylight than 
during darkness, and also that on Sun
day, May 7, stations make their usual 
seasonal frequency changes for the 
southern hemisphere winter period. 
This will mean that some channels 
listed in these notes may be altered at 
the last moment.

International broadcasting stations 
make four seasonal frequency ad
justments each year: on the first Sunday 
of November, March, May and 
September. The winter and summer 
schedule changes are generally of a 
major nature. The spring and autumn 
changes are mainly just frequency ad
justments and do not affect many 
stations on the international broadcast 
band.

KTWR GUAM
Trans World Radio at Guam is using 

some new frequencies and, as well, has 
expressed an interest in commencing a 
transmission to Australia and New 
Zealand. The present schedule for 
KTWR is: 11850kHz 1100-1500GMT, 
15115 0800-1100,15145 1100-1500,15155 
0900-1100 and 2100-2400, 17830 0000- 
0100, and 17855kHz 0800-0900 and 2200- 
0130GMT.

Broadcasts in English are 0900-0930, 
0930-1000, 1000-1100, 1430-1500 and 
0030-0130GMT.

LISTENING BRIEFS 
EUROPE

MONACO: Trans World Radio, Monte 
Carlo, is to shortly install two 500kW 
transmitters for short-wave broad
casting. These added facilities will be 
used mainly for broadcasts to Eastern 
Europe, according to the BBC Monitor
ing Service.
FINLAND: Radio Finland at Helsinki has 
been heard with its new transmission to 
Australia and New Zealand 0930- 
1000GMT. This English broadcast is 
carried daily on 17785kHz and on Sun
days a mail box program is broadcast. 
Requests for letters to Box 95, Helsinki 
25, Finland are made during the ses
sion. Another transmission in English 
called Sunday Best is broadcast on Sun
day's only 0800-0930GMT on 21495kHz. 
BELGIUM: The Belgium National Radio 
at Brussels has been heard on the new 
frequency of 9615kHz closing at 
0615GMT after a broadcast in French. 
This transmission is on the air daily ex
cept Sunday 0500-0615GMT and has 
been listed as 9610kHz. The new fre
quency suffers some slight interference 
from KGEI San Francisco on the same 
channel.

SPAIN: Radio Exterior de Espana, 
Madrid has made a frequency change 
for its service in Spanish to Australia 
and the Philippines. The transmission 
0800-1100CMT is now on 9520 and 
11910kHz, according to Bill Vogel 
reporting in DX Post. 11910kHz replaces 
the frequency of 11740kHz which suf
fered interference from Radio Australia 
and the Vatican Radio.

AFRICA
EGYPT: Cairo has resumed its English 
transmission to Europe after several 
months of the service being suspended. 
The English program has been heard 
2215GMT on the usual frequency of 
9805kHz. The Voice of Africa program 
in English from Cairo is still being heard 
2030-2200GMT on 15375kHz.
SOUTH AFRICA: Radio South Africa in
troduced its two 500kW transmitters 
into its March schedule and has already 
been heard with this higher power on 
several frequencies. On 17780kHz on 
Sunday at 0930GMT the transmitter has 
been neard opening but mixed with 
Deutsche Welle, while on week days 
the broadcast commences at 0958GMT.

The higher powered transmitters are 
scheduled to use 5980, 9585, 11900 and 
17780kHz. Radio RSA in the past used 
four 250kW transmitters. The station is 
keen to receive reception reports on 
the new two transmitters. These should 
be sent to Box 4559, Johannesburg, 
South Africa.
ISRAEL: The Israel Broadcasting 
Authority has four daily transmissions 
in English and these give good recep
tion in this area, particularly at 0500 and 
2000GMT. The broadcast 0500- 
0515GMT is on 7412, 9835, 11655 and 
11960kHz; 1200-1230 on 11655, 15405, 
15415, 17815, and 21500kHz; 2000-2030 
on 11655, 9815, 9425, and 9009kHz; and 
2230-2300GMT on 7412, 9435, 9815 and 
11655kHz.

ASIA
PAKISTAN: Radio Pakistan has several 
transmissions in English, and three of 
these are giving good reception at the 
moment. The broadcast 0230-0245 is 
carried on 17830 and 21590kHz, 1100- 
1115 on 15115 and 17665 and 2100-2145 
on 6235 and 7095kHz.

AMERICAS
ECUADOR: HCJB in Quito, Ecuador is 
broadcasting to the South Pacific with 
gospel programs in English on 6130kHz 
and 11900kHz 0600-1130GMT. Another 
frequency, 9745kHz, is used 0700- 
1030GMT. The station has a special 
program for short-wave listeners called 
"DX Party Line", and this is broadcast 
three times a week: Monday, Thursday 
and Saturday 0930-1000GMT.
USA: Station WYFR, which has studios 
in Oakland, California, has recently 
been moving its facilities from Scituate, 
Massachusetts to Okeechobee, Florida, 
and two 100kW transmitters are now 
operating. The latest schedule received 
from the station is to the Americas 
2300-0300 on 15265 and 1521kHz and 
0200-0500GMT on 11855 and 9715kHz.
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quality you can rely on

REAL POWER LINEUP

N-501
2^A suspension move
ment . — 0.05mA/1 mV 
resolution.
Double protection — fuse 
& Si diode
Constant IMO input impe
dance (ACV) — RF-diode 
rectified current direct to 
movement.

U-60D
44/A movement — quality 
performance, diode pro
tected.
Temperature measurement 
of — 30’C to +150’C with 
extra scale.

AX-303TR
44^ meter movement — 
Si diode protection against 
pulse input.
Measures hFE (0-1000) by 
using the extra connector.

BX-505
Fast-response, 24;<A move
ment — fuse & diode pro
tected with high resolution 
factor. (0.4^A/scale division) 
Revised scale marking — 
intermediate readings readily 
determined.

CAM-250D
Clamp meter
Economical and multi-func 
tion. Single motion core 
arm.
Compact yet provides 4 
ranges on ACA and 2 
ranges on ACV.

PDM-500/C
Performs as low resistance 
ohmmeter besides insuletion 
tester.
Measurement scale calibra
tion and battery check are 
all operated by pushbutton 
switches.
Has constant voltage im
pressed irrespective of the 
value of resistance checked.

Sanwa Electric Instrument Co., 
Ltd. can meet your every mar
keting requirement for multi
testers with an extensive quality 
range of more than 20 models. 
Currently exporting to more 
than 100 countries, we offer 35 
years technical experience as 
Japan’s top manufacturer and 
innovator in this field.

(N-501)

• ± D CV 0-60m 0-0.3-1.2 -3-12-

30 0-120-300-1 2k-30k (w/HV 
probe) e±DCA 0-2p 0-0.03- 
0.3-1.2-3-12-30m 0-0.12-0.3- 
1.2-12A • ACV 0-3-12-30-120 
-300-1 2k ±2.5% Freq. 20Hz 
to 50kHz «ACA 0-1.2-12 *0 
x 1-x 10-x 100-x.1 k-xl Ok-X 
100k (max. 200M) Batt.1,5V 
x1 & 9Vx1 «dB—20 to +63 
(AX-303TR)
• ±DCV 0-0.3-3-12-30-120- 
300-1200 »ACV 0-6-30-120- 
300-1200 • ± DCV 0-6 Ou-3m-

30m-0.3-12 »0x1-x10-x1k-
X 10k (max. 20M)
(U-60D)
• DCV 0-0.1 -0.5-2.5-1 0-50-250
- 1k-25k (w/HV probe) • DCA 0- 
50u-2.5-50-500m • ACV 0-2.5- 
1O-5O-25O-1k *0 X1-X10- 
X100-X 1k (max. 5M)
(BX-505)
• ±DCV 0-0.12-3-12-30-120- 
300-1200-30k (w/HV probe) 
• ±DCA 0-30u-3m-30m-0.3-12
• ACV 0-6-30-120-300-1200

• ACA 0-12 »0 X1-X10-X 1k- 
x10k (max. 20M)
(CAM-2 50D)
• ACA 6-30-60-300 »ACV 300
- 600• kO 0-50kaBatt. 1.5VX1
(PDM-500/C)
• V/O rated 500V/10OM
• Scale range 0-0.1- 100-200M 
(1st effective scale range under
lined) »0 0-1000 »Power 
source AM or UM-2x3

@ WARBURTON FRANKI
ADELAIDE 356-7333. BRISBANE 52-7255 HOBART 23-1841. MELBOURNE 699-4999.

PERTH 65-7000. SYDNEY 648-1711, WELLINGTON, N.Z 69-8272
sanuia
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Letters to 
the editor

CB servicing
I read with great interest the article 

included in the Australian CB Scene 
"Spectrum Anarchy and Conservation" 
(EA Feb. 1978). The points mentioned 
are valid, but the authors missed one 
very important point in regard to con
trol.

In the United States, the FCC is very 
strict concerning the qualifications one 
must have to repair or adjust any 
transmitting equipment. A Commercial 
Licence is the minimum requirement, 
and, because of the high technical stan
dards needed to hold one of these 
licences, a certain amount of control 
can be exercised on the transmitting 
scene. By this, I mean that a set could 
only be repaired or adjusted on 
production of the owner's licence.

In this country at the present time, 
anybody can play around with CB, 
Marine Transceivers, Radar etc., with 
impunity, to the detriment of technical 
standards. If the Wireless Telegraphy

LANTHUR
ELECTRONICS

69 Buchanan Avenue, North Balwyn, (P.O. Box 
162), Vic. 3104. Ph. 850 4061.

SPEED CONTROLLER KITS - Suits all 240 
V brush type motors. Controls down to stop 
without loss of torque. Suits motors up to 10 
amp. 2400 watt. $10.95
LAMP DIMMER KITS - Will control in
candescent lamps from full to out. 10 amp. 
2400 watt capacity.

With rotary control. $8.50
With slider control $8.75

CABINETS - Suitable above speed and 
dimmer kits. Aluminium $2.95, Plastic with 
alum, lid $1.75.
CAPACITORS - 2500/35 can type. Tl«

Four for $4.75 
1000/25 p/t. Two for $1.50 
470/63 p/t. Two for $1.50 

10/10 & 33/10 s/e. 10 for $1.00
Ceramic discs (English. 1/50 V. 10 for $1.00

NEON INDICATORS - 240 Volt. red. 3 for 
$1.00____________________ _____________
KNOBS — Black. 25mm diam., good quality, 
suit W' shaft. 3 for $1.00 
____________10 for $2,50_____________
SILICON DIODES — Stud mount. 25 amp, 

100 piv. Fwd or rev. $1.95
____________ Four for $7.50 ____________
SWITCHES — Toggle. DPDT. 2 amp.
250 Volt $1.00 3 for $2.70
Sub-min. toggle. SPOT. 2 amp. 250 Volt. 

$1.25
3 for $3.50

RESISTORS — Half watt. Pack of 50. (Our 
selection). $1.00

BANANA PLUGS & SOCKETS — 4mm. Red 
or black. Five pair for $2.00

All above Items — POST FREE

Act is to be amended this year, provi
sion should be made for only suitably 
certificated people to do work on these 
types of equipment.

Gerald K. Wild, 
Exmount, W.A.

COMMENT: We understand the of
ficial position to be that type approved 
equipment may only be modified with 
the approval of the P&T Dept, while 
maintenance should only be carried 
out by people who, in the opinion of 
the Department, are qualified to carry 
out such work. The problem is not so 
much with the regulations but of im
plementing them — which gets back to 
the "anarchy" theme!

Test equipment
As a regular reader and collector of 

EA I find of recent times there seems to 
be too much on mini computers and 
microprocessors for my liking. 
However, when I do take an interest 
(when I Can find a legitimate use) I will 
have a comprehensive library of text 
material to refer back.

This brings me to the crux of the 
matter — a desperate need for good 
test equipment. Heading the list: a 
wide band dual trace CRO. About 6 
years ago I built the 1963 RTV & H unit 
and this has been, and is an invaluable 
device though lacking in versatility. Jim 
Rowe did a really grand job. I have con
templated buying a more pretentious 
unit but baulk at the price: tne best part 
of $500, though $250-300 is more easily 
digested.

My neighbour (VK2BMO) and I were 
discussing just this subject and both 
agree it has been some years since any 
worthwhile test gear has been featurea. 

deLphi

PROFESSIONAL GRADE 
CONTRACT MANUFACTURERS
* High quality flow soldering, 0.5mm spacing and 

automated PCB assembly capacity available. 
Volume coil and bobbin winding capability — 
10mm upwards.

Ask us for a quotation, our prices will pleasantly 
surprise you.

Prompt deliveries by air from
Delphi Industries Ltd
26 Lagoon Drive Panmure, Auckland 6, New Zealand. 
Phone 57-4858; Telex: NZ21157AK21, Auckland.

o

(I exclude 1: Digital Frequency Meter 
and 2: the really excellent first DVM, 
too costly for what it did, though I must 
admit I really fancied it.)

There is a need for the CRO, Signal 
Generators, Frequency & Voltage stan
dards (not in a myriad of boxes — as is 
available) and other devices on which 
you are vastly better informed than me.

A suggestion of a new area for you is 
that of Psychic Research vis — Alpha 
brain wave monitors, and a 8-10 cps 
visual/audio stimulator. ESP and 
telepathy are associated with marked 
reduction in Alpha frequency (from 
350-500 cps normal) also relaxation and 
sleep. I am not quite a "NUT" yet, on 
this subject, but I have proved to my 
own satisfaction that telepathy & 
perception exist within my family (and 
it seems most other emotionally at
tached groups) in, as yet a limited and 
interesting way. This would seem to be 
a growing area for your novelty pro
jects. If you do not already know of it, I 
quote "Beyond Telepathy" by Andrija 
Puharich (Picador).

Yours without doubt is a difficult 
position. This I appreciate. You just 
can't please everybody all the time — 
microprocessors and mini Computers 
are here to stay, along with CB Radio, 
but a little variation would be most 
welcome.

For information I do build quite a few 
of your projects. I currently am on my 
3rd Stereo of the Twin 25/40 line, this 
time for me. A super performer — 
audibly better to my battered ears.

Anyway enough said, I will be at my 
newsagent on the 1st Monday next 
month as usual.

Richard T. Leech,
Gymea Bay, NSW.

COMMENT: Thank you for the letter. 
We are currently planning a new series 
of test instruments, and hope to be able 
to present them soon. We will also look 
into the Alpha wave monitor idea, but 
we are a little nervous about en
couraging readers to experiment with 
audio-visual neural stimulation.

/ told you so ...
Now would be an appropriate time 

to re-read my letter of January or
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February '77, and to relate it to your 
editorial of March '78. I predicted that 
the Citizens Radio Service would be 
used by an irresponsible majority rather 
than an irresponsible minority. The 
irresponsible categories to com
munications which you mention by no 
means exhausts the catalogue.

The chickens are coming home to 
roost — the chickens which you and 
many other commercial opportunists 
helped to hatch and are continuing to 
nurture.

C. Redman,
Wallsend, NSW.

COMMENT: Despite the current 
problems discussed in the March 
leader, I doubt very much that your 
prediction has proved true. Like those 
who abuse other public resources CB 
abusers tend to be more evident than 
responsible users, so that even a small 
number can seem disproportionately 
large — particularly if one is seeking to 
prove a point.

CB tone caller
Further to my selective tone caller 

system which you published in the 
January 1978 issue, I would like to ad
vise readers that some transceivers 
employ transmit-receive switching in 
the earth lead to the speaker. A tone 
decoder with its power supplied by an 
internal battery will function normally 
with such a transceiver, but if the 

power is taken from the same supply as 
the transceiver, audio feedback can oc
cur in transmit mode.

The cure is to use a 3-pole switch for 
CB-standby switching, with the third set 
of contacts used to open the negative 
lead from the supply to the decoder in 
the CB position.

I hope this is of interest.
D. Haltermann,
Geelong, Victoria.

Energy costs
I read with great interest your article 

in the January issue on the oxy
hydrogen economy. I wonder if it has 
occurred to you that the media may 
have deliberately tried to confuse the 
public on this issue. Had the media 
come out in favour of the invention 
don't you think the international oil 
cartels would have been greatly upset?

I refer also to the article on solar 
energy. Why is it that the conversion of 
solar energy into electrical energy costs 
so much? It seems to me that it may be 
tied up with the cause of inflation and 
growing unemployment.

Terry Rumble,
Cairns, Queensland.

COMMENT: I doubt whether the con
fusing treatment was deliberate; more 
likely it was due to the lack of technical 
and scientific knowledge by the 
reporters. In part, the high cost of solar 
electricity is due to silicon solar cell 
cost. Storage is also costlv.

EA HANDBOOKS:
BASIC ELECTRONICS

Basic Electronics, now in its fifth edition, is 
almost certainly the most widely used manual 
on electronic fundamentals in Australia. It is 
used by radio clubs, in secondary schools & 
colleges, and in WIA youth radio clubs. Begins 
with the electron, introduces and explains com
ponents and circuit concepts, and progresses 
through radio, audio techniques, servicing, test 
instruments, etc. If you've always wanted to 
become involved in Electronics, but have been 
scared off by the mysteries involved, let Basic 
Electronics explain them to you.

$3.00 plus 60c p&p

FUNDAMENTALS OF 
SOLID STATE

Fundamentals of Solid State provides a wealth 
of information on the structure, principles, 
operation and applications of solid state 
devices. It begins with atomic theory. 
Successive chapters cover: diode types; uni
junction, field-effect and bipolar transistors; 
thryistor devices; device fabrication; and 
microcircuits. A glossary of terms and an index 
complete the 120 pp book. Adopted as a text 
by many colleges. Fundamentals of Solid State 
is ideal for amateur, hobbyist, engineer or stu
dent.

$3.00 plus 60c p&p

Electronics Australia,
Box 163, Beaconsfield, NSW 2014.

LOGIC PROBES & DIGITAL PULSER

LP-1 Hand-held, ins
tant reading of logic 
levels for TTL, DTL, 
HTL or CMOS.

_ _____ ■ _______ i ■___: — HD-1 PAmnlataluLP-2 The economy 
version of LP-1. Safer 
than voltmeter. More 
accurate than scope.

LP-3 High speed logic
probe captures pulses 
as short as 10ns.

DP-1 Completely

Input 
Impedance 
Minimum 
Detectable 
Pulse
Max Input 
Signal (Freq) 
Pulse
Detector (LED)

LP-1 
100,000

50ns

LP-2
300,000
300ns

LP-3
500,000

10ns

automatic, pencil-size 
lab/field pulse 
generator. Pulse any 
family of digital cir
cuits.

DP-1
Output Tri State
Autopolarity 
Pulse Sensing

Pulse Memory

10MHz 1.5MHz 50MHz

High Speed
Train of Single Event
Pulse or level Transi
tion Detected and 
Stored

High Speed ' 
Single Event
None

Train or High Speed Train 
Single Event

or

Pulse or Level Transi
tion Detected and 
Stored

Sink and
Source 100 ma
Pulse Train:
100pps
LED indicator flashes 
in Single Pulse. Stays 
lit on Pulse Train.

AMPEC ENGINEERING CO. PTY LTD
42 THE STRAND, CROYDON, NSW 2132. TELEPHONE: (02) 747 2731, (02) 74 8063.
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New Products

Sound Technology 1200A Stereo Test Panel
The Sound Technology 1200A 
Test Panel is designed to greatly 
simplify the connection of test 
equipment to audio amplifiers 
and receivers. As well as 
providing comprehensive 
patching facilities, the 1200 
provides a number of filters not 
normally available on most dis
tortion analysers.

Specifically, the 1200A is designed to 
interconnect the Sound Technology 
1000A and 1100A FM stereo multiplex 
test set (reviewed in October 1975), the 
same company's 1700 auto-nulling dis
tortion test set (reviewed in September 
1975), an oscilloscope, 8-ohm dummy 
loads, a pair of loudspeakers and a 
program source such as a stereo 
receiver. All of the above equipment is 
connected via a maze of cables to the 
back panel of the 1200A.

The amplifier or receiver to be tested 
can then be simply connected to the 
front panel of the 1200A via two pairs of 
signal cables and a pair of loudspeaker 
cables. This makes repetitive testing 
very easy — provided one can 
remember which of the umpteen but
tons to push.

Styling of the 1200A matches the 
Sound Technology 1700 Distortion test 
set mentioned above. The dimensions 
of the two units are identical, at 437 x 
220 x 305 mm (W x H x D). Mass of the 
1200A is 11.3kg.

Four buttons are provided for 
amplifier output power switching, at up 
to 400 watts rms into 4, 8 or 16 ohms. 
The 1200A switches the four required 8- 
ohm dummy load resistors to obtain 
the above load resistances. Fuses are 
provided for the external speakers — 
the user should select the fuses to suit 
the loudspeakers.

For weighted noise measurements, 
filters are provided for the A, B and C 
curves (American National Standards 
Institute). These are useful, although 
most manufacturers quoting weighted 
measurements for audio equipment 
use CCIR or DIN curves which are quite 
different from the ANSI curves. Other 
filters provided are low pass (15kHz), 
high pass (200Hz) and a bandpass com
bination of these.

An inverse RIAA filter is provided for

ease of testing the accuracy of 
preamplifier phono equalisation. This is 
very useful, although it does not go as 
far as simulating the source impedance 
of a typical magnetic cartridge. The 
latter requirement is necessary for 
realistic signal-noise measurements and 
for checks for spurious interaction 
between cartridge and preamplifier.

Further listing of the 1200A would 

require a great deal of space. It should 
suffice to state that where a laboratory 
or hifi retailer is required to make 
repetitive performance measurements, 
the 1200 would be a worthwhile piece 
of equipment. Further information can 
be obtained from the Australian dis
tributors for Sound Technology equip
ment, The Dindima Group, P.O. Box 
113, Balwyn, Victoria, 3103.
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Portable precision temperature bridge
Australian designed and manufactured, the 8078 Portable Preci
sion Temperature Bridge make possible temperature 
measurements to 0.025°C in the range —200 to 550°C. Over 100 of 
the units have now been sold, some overseas.

The 8078 is an advanced design 
developed at the CSIRO National 
Measurement Laboratory in Sydney. It 
is based on a patented AC bridge cir
cuit which overcomes the thermal 
problems commonly associated with 
competitive, and expensive, precision 
DC circuits.

The bridge was developed to provide 
an inexpensive means of utilising the 
accepted accuracy of platinum 
resistance thermometers. It can be used 
in place of such sensors as liquid in 

glass thermometers, thermocouples 
and thermistors.

Stability, both short and long term, is 
assured by the use of a ratio 
transformer in which inherently stable 
and accurate ratios are maintained. The 
bridge is almost totally immune to 
variations in lead resistance, while the 
constant sensor current of 1mA in
troduces only minute self-heating 
effects of the order of 0.01°C.

In addition, the circuit is unaffected 

by leakage to ground from the sensor 
or sensor leads, an important con
sideration in high temperature 
applications.

The 8078 is intended to operate prin- 
cipally with 100 ohm platinum 
resistance thermometers, although it 
can equally well be used to measure 
any other four lead resistance ther
mometer or resistor in the range 0-300 
ohms. Manufacturer recommended 
resistance thermometer assemblies 
plug directly into the bridge, while ad
ditional 3-way terminal posts are 
provided for non-standard sensors.

For further information, contact 
Leeds and Northrup Australia Pty Ltd, 
289 Botany Road, Alexandria, NSW 
2015.

PC board transfers
Now available from Dick Smith Elec

tronics, the "E-Z Etch" transfer kit 
enables the rapid design and fabrica
tion of PC boards of professional quali
ty-

The etchant resistant, dry transfer 
sheets include linear patterns for 
straight conductor runs, 45°, 60° and 90° 
bends, T sections, ellipses, teardrops, 
small arrows, IC patterns and other 
common component layouts. They are 
applied directly to the copper side of 
the PC board by burnishing the face of 
the transfer with a pencil.

Each kit includes 6 pages of images 
plus instructions. Cost is $5.90.

NOW . . . FROM IMC
THE $55.00 DPM 

plus sales tax

iPK
• $55 Single Unit Price
• 150 Hour Burn in
• Zero and Full Scale
• Front Panel Adjustments
• 3% Digit, .5” LED Display Standard
• Accuracy to 0.05%
• 5 vdc Power Input Standard or 115-230 vac 

50-60hz Optional
• DIN Standard Case Dimensions

Now also available
3 Ji digit liquid crystal display
4'/i digit LED display

For complete information, call or write:

THE IMC SERIES B 500. The only DPM designed to sell 
(in quantity) for less than $55.00 is here. Built to the same 
high standards as the IMC Series 300 DPM, the new series 
B 500 offers the user the advantages of a digital meter at a 
price competitive with analog meters.

AMPEC ENGINEERING CO. PTY LTD
42 THE STRAND, CROYDON, N.S.W. 2132 MELBOURNE (03) 569 6984 • PERTH (09) 328 3118 
PHONES: SYDNEY (02) 747 2731, (02) 74 8063 BRISBANE (07) 391 5136 • ADELAIDE (08) 51 4713
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GENUINE AIRCRAFT CLOCKS 
8-DAY EX RAAF 

$27.50
P&P A$1.60 B$2.50

C$2.70 D$2.70

GENUINE EX ARMY WRIST 
WATCHES

Complete with nylon band $19.50
Post $1.10

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. $35.00

(2 TELEPHONE SETS)

$2 Cartage to Rail. Freight payable at 
nearest attended Railway Station.

FOUR CHANNEL 
VHF TRANSCEIVER

125 to 140 M/hz 28 volt DC operated 
^M single crystal locks both TX and RX 
on same channel complete with 

genera,or $33.00
EX ABC 

MAGNETIC RECORDING 
TAPES 'A" 

PROFESSIONAL QUALITY
5 x 600’ ............................................S1.50
7" x 1200' $2.75
7” x 18 000 .........................................$3.75
P&P A $1.10, B. $2.00, C. $2.25: D.
$2.25.

COLLINS INDEPENDENT 
SIDEBAND TRANSCEIVER

TRC/75
Fully synthesised transceiver with am, 
upper, lower and independent sideband 
operation, 1KHz steps from 2MHz to 
29.999MHz 1 microvolt sensitivity, 
2.5KHz bandwidth ssb, 6KHz bandwidth 
AM 1 RW. PEP max output. Fully 
automatic tuning of both transmitter and 
receiver from remote control unit. 
Complete with automatic aerial coupling 
unit, mic, headset, etc, 400Hz supply.

Ideal for amateur use.
PRICE $750

COLLINS SYNTHESISED 1 
SB RECEIVER

TRC/75 receiver section of transceiver 
specification as above.

PRICE $400

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army 
Don. 8 perfection condition $35 per 
drum, $2.00 cartage to rail freight 
payable at destination

RCA 77DX MICROPHONES
PROFESSIONAL QUALITY $75 

P&P A. $1.80, B. $3.50, C. $4.55, 
D. $*.55.

KAISE MULTIMETERS
A compact and handy tester for 
workshop or lab where quick circuit 
checks are required.

DC Volts 2Æ to 1.000V (20,000 OHMS 
per volt) AC Volts 10 to 1,000V (10,000 
OHMS per volt) DC Current 50 UA 25 
MA 250 MA. Resistance 40 K OHM, 4 
MEG OHM Decibels minus 20 DB plus 
62 DB complete with instructions only 
$23.95 ea, P.P. $1.05. Multimeter 
similar to above 30,000 OHMS per volt 
$29.50 P.P. $1.05.

Only $17.25 ea. Post $1.05

SIEMENS
Typing Perforator

240 Volt Type with Keyboard $57.50

4 DIGIT RELAY COUNTERS
50 volt DC. suit slot car Lap counters, 
etc' $1.25 each. P&P 60c

SENSITIVE ALTIMETERS
Ex RAAF Smiths, $65 each 

P&P $1.10.

NIFE CELLS
1 .2 volt, fully charged, 4in x 3in x 1 in 4 
AH.

$1.50 each. P&P 80c.

CENTRE DRILLS 15'764 x 5/64 
Carbon Steel, $3 dozen

Post 60c

ARTILLERY DIAL SIGHTS MK2
Can also be adapted as a Dumpy Level 
or as base for a telescope has full 360? 
514" diam. gunmetal rotating circle. Ad
justable elevation and depression. Has 
top grade %" diam. object lens. F.L. 10" 
with cross hairs, eyepiece, W right angle 
prism — height 10" — weight 314kgs. 
With leather carrying case. Original cost 
$300. Our Special only $27.50
P&P A. $1.95, B. $4.25, C. $5.90, D. 
$5.90.

30 x 30 
LENGTH 1214", HEIGHT 

10" 
WEIGHT 1% lb

45 x 40
Length: 16in 
Height: 10in 
Weight: 2lb 
$47.50

$27.50

SPY TELESCOPES
8x17 mag size of a rifle cartridge ex
tends to 8’’. Only $5.95 each, post 60c.

BINOCULARS
PRISMATIC Coated Lenses. Brand new .
Complete with case.

8 x 30 $32.50 P&P
7 x 50 $43.95 A $1.65

10 x 50 $44.95 B $2.75
12 x 50 $46.00 C $3.20
20 x 50 $47.50 D $3.20

SMALL CLIP-ON 
POCKET TELESCOPE

15X $5.20 Post 60c

RECEIVER No. 210
2-16 M/cs $65.
Transmitter No. 11 suits 210 $35.
24 volt Power supply to suit above $15. 
Or complete station with Headphones, 
Mic. Morse Key, Antenna $110.

SOLENOIDS
Plunger Type 24V 300MA. Suit electric 
camera control, miniature trains, radio, 
etc.

$2.50 P&P 20c
200 MA 24 volt, 14in push movement, 

$2.50 P&P 20c

SELSYN MOTORS 
MAGSLIP

RECEIVERS 2” MK2 $5.50 
TRANSMITTER 3" M K2 

$15.00
Post Packing A. $1.75, B. $2.75, C. 

$2 75, D $3.65.

3000 TYPE RELAYS
P.M.G. 200 ohms — 1,500 ohm 

Coils $2.50 each P&P 60c

P.M.G. TYPE KEY SWITCHES. 
75c P & P 20c

POSTAGE KEY:
A: NSW
B: Vic, Qld. SA
C: NT, Tas.
D: WA

P&P 40c

VALVES 6BM8
6GV8

$1.80
$1.50

BRAND NEW CV850 $1.50
65N7GT 95c 1H6G 75c
5U4G 95c 832 $5.00
EF50 75c 6X4 $1.80
5Y3 $2.25 VR65 75c
2x2 75c

THEODOLITES
Made by Wilds Microptic, with tripod 
Model T1, reads down to one minute of 
ARC $750.
(Usual Price $1750).
Model T2 reads down to one second to 
ARC $1000 (Usual Price $3200).
Freight payable at nearest attended 
R'way Stn.

ZOOM SPOTTING 
SCOPES

High grade coated lenses. 
Ideal for pistol and rifle ranges 
or general viewing. Zooms in 
from very low to high powers. 
Complete with tripods.
POST. A. $1.70, B. $2.25, C.

$2.40, D. $2.65.

TELESCOPES
25 x 30 $9.95 

P&P A. $1.70. B. $2.25.
C. $2.40, D. $2.65

CONDENSER LENS
114" diam. 414" F.L. 75c. 214" diam 2" 
F.L. $1.50 each or $2.50 per pair. P&P 
40c

IMPELLER PUMPS
New gunmetal body, Stainless Steel 
Shaft, Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of liquid. 
Self priming. Ideal boat bilge pump, sul
lage drains etc. Approx, size 8" x 5”
%" $25.95, 14" $34.95, %" $39.95 

P&P A. $1.90, B. $2.75, C. $3.20, D. 
__________________$3.95__________________

MEGGER Battery Operated
No cranking — in vinyl case. Ranges. 
Meg Ohm 0-1000 Megs. Centre 20 
meg. Rated voltage 500 volts. Low ohm 
0-1000 ohm OH 1 range 0-1 meg ohm 
on 1k range. AC voltage 0-250 volts, 
$85.00
Post A. $1.60, B $2.50, C. $2.75, D. 

$2.75

WHIP ANTENNAS
8ft in 6 tapered sections, copper plated 

steel no base $9.50.
Post $1.10

MORSE KEY MORSE KEY BUZZERS

$1.75 $4.25
Post 40c Post 60c

MAGNESIUM DRY CELL 
BATTERIES

Suits PRC 25 and dozens of other uses.
15 volts long life only $1.50 ea.
P&P A $1.65, B. $2.75, C. $3.20, D.

$3.20.

Deitch Bros. 
70 OXFORD STREET, SYDNEY 2010 

SORRY NO C O D

AIRCRAFT INSTRUMENTS
Directional Gyros.
AN5735-1 Air Operated.
Dimensions: 6inx5inx5in.
Weight: 2kg 
$35

Sperry Artificial Horizon.
AN5736-1 Air Operated.
Dimensions: Length 9in;
Diam. 414in.
$45.

Slip and Turn Indicators
Electric. Type Mk. 12.
24Vdc.
Dimensions: Length 614in.
Diam: 314in.
Weight: 1kg.
$17.50.
P&P A. $1.60. B. $2.50, C. $2.75, D.
$2.75.__________________________________ .

TRANSCEIVERS 
Ex Army

No. C42 set. 36 to 60MHz with 24V 
power supply, headphone, mic, leads etc. 
$65.00
No. C45 set. 23 to 38MHz with 
headphones, mic. 24V power supply, etc. 
$95.00
$1.00 cartage to rail, freight payable at 
nearest railway station.

EX-ARMY TWO-WAY 
FM RADIOS

1.2 WATTS OUTPUT 
SUPERHET

PRC9 AND 9A 27 to 39M/HZ 
PRC10 AND 10A 38 to 55M/HZ 

WITH HANDSET ANTENNA $25 EA. 
Battery $3.50 extra. Hames $4.50 extra 
$2 Cartage to Rail. Freight payable 

nearest attended Railway Station.

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER 

240 volts operated complete with 
Speaker and Amplifier.

RCA $275 
$1 Cartage to Rail. Freight payable at 
nearest attended Railway Station.

CB RADIOS

PMG Approved Famous Pony Brand on 27 
Meg.
7 transistor model $55 per set of two 
(hand held).
11 transistor model 1 watt (hand held) 
$72 ea.
5 watt 6 channel $99 ea.
Post A. $1.65. B. $2.75. C. $3.20. D.

___________________$3.20

COMMUNICATIONS 
RECEIVER

COLLINS R — 391/URP 
Continuous tuning of range 500 Kills — 
32MHz in 32 bands. Receive frequency 
indicated directly on digital counter type 
readout to within 300Hz. Selectivity ad
justable in six steps. From 100Hz to 
16KHz bandwidth using mechanical 
filters. Sensitivity 1 microvolt or better 
240 VAC operation — 10 inch rack 
mount — autotone on eight preset 
channels available complete with in
structions and service manual and 
tested. PRICE $500.
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NEW PRODUCTS

LED-lighted switch ,

The new Digitran LED- Lighted Series 
40000 Miniswitch is a lighted miniature 
digital-readout switch incorporating a 
LED light source designed to last the life 
of the switch.

The new switch is said to oe com
parable in price with competitive un- 
lighted switches, while the version 
without the LED lighting costs about 
half as much.

The Series 40000 is offered with red 
or clear LED lighting, with ten dial 
positions, and in all popular standard 
codes. As an optional feature, it can be 
ordered with pin terminals for printed 
circuit board mounting.

Other features include ease of 
assembly and snap-together construc
tion.

For further information contact 
British Merchandising Pty Ltd, 49-51 
York Street, Sydney, NSW 2000.

Ampec has APR
Ampec Engineering has advised that 

they are now Australian agents for the 
comprehensive range of French made 
APR switches.

Included in the range are low-cost 
miniature toggle switches, paddle and 
rocker snap-in switches professional 
miniature toggle switches, PC moun
ting toggle and slide switches, and 
pushbutton switches. There is also a 
comprehensive range of standard in
dustrial switches.

A catalog and further information is 
available from Ampec Engineering, 42 
The Strand, Croydon, NSW 2132.

400V 6A diode

Soanar Electronics now include a 
400V 6A plastic encapsulated diode in 
their comprehensive range of discrete 
diodes and silicon bridge rectifiers.

Designated type P600G, this 6 amp 
diode has a uniformly moulded plastic 
case and is lead mounted. Polarity is in
dicated in the usual manner.

The P600G can withstand a 400 amp 
surge current and provides a 400V DC 
blocking voltage when operating at 
rated load. Average forward rectified 
current is 6A at ambient temperature

(Ta) 60°C.
Cost of the P600G is much less than 

the cost of 6 amp stud mounted rec
tifiers.

Enquiries to Soanar Electronics Pty 
Ltd, 30-32 Lexton Road, Box Hill, Vic. 
3128.

Night light for safety

Designed as a safety device for halls, 
garages bedrooms and nurseries, this 
low-cost "Nite Lite" has an estimated 
life of 25,000 hours and costs only 6 
cents per year to operate.

The unit plugs directly into a power 
point and features a high brightness 
neon light and an extremely tough 
polycarbonate casing for safety. A ver
sion with a 2-metre lead and adhesive 
backing is also available.

Further information is available from 
Swann Electronics Pty Ltd, PO Box 350, 
Mt Waverley, Vic. 3149.

oR; wire wrapping center
DIP SOCKETS

MODEL 
INS-1416

DIP IC INSERTION 
TOOL WITH PIN 
STRAIGHTENER

PRE-CUT 
PRE-STRIPPED WIRE

Battery

wrapping

Ii!!l!

WIRE WRAPPING KITWIRE DISPENSER
MODEL _

COMPLETE WITH BIT 
AND SLEEVE

RIBBON CABLE 
ASSEMBLY

-jCtU HOBBY WRAP 
Nt** MODEL BW630

AVAILABLE FROM AMPEC ENGINEERING CO. PTY LTD
42 THE STRAND, CROYDON, NSW 2132. TELEPHONE: (02) 747-2731, (02) 74-8063 

POST ADDRESS: P.O. BOX 18, STRATHFIELD 2135.
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Books & 
Literature

Amateur radio
UNDERSTANDING AMATEUR RADIO.

Principles and Construction. By J. 
Rusgrove, D. DeMaw and G. 
Grammer. Stiff paper covers, 220 
pages 276mm x 207mm, freely il
lustrated by diagrams and 
photographs. Published by the 
American Radio Relay League. Price 
in Australia $8.80.
The traditional ARRL Handbook, up

dated and re-issued each year, is a mine 
of information, but it can also be rather 
daunting for the budding amateur, 
aspiring to pass a basic theory exam. 
What does he study, and what does he 
pass over?

This new publication should go some 
way to solving that problem. It still con
tains a lot of information — more than 
the rising amateur would normally 
need — but it tends to be concentrated 
at the foundational level, leaving the 
more exotic areas of amateur expertise 

to other publications.
Chapter headings include: Needed 

Fundamentals — Semiconductor and 
Vacuum Tube Basics — How CW 
Transmitters Work — How Phone 
Transmitters Work — How Receivers 
Work — Antennas and Feeders.

At this point, the contents swing 
towards practice as distinct from 
theory: Workshop and Testbench — 
Building Receivers — Receiver 
Accessories — Building Transmitters — 
Tramsmitter Accessories — The Power 
Supply — Measurements — Antennas 
and Masts — Setting Up A Station. 
Again, the emphasis is on basic rather 
than exotic equipment.

The book is rounded off by a general 
index and conforms recognisably to the 
ARRL style. It looks to be a good one 
for anyone aspiring to climb the ladder 
of amateur radio.

Our copy came from Technical Book 
dnd Magazine Co. Pty Ltd, 289-99 
Swanston St, Melbourne (W.N.W.).

And again...
THE RADIO AMATEUR'S HANDBOOK, 

55th Edition 1978. Published by the 
American Radio Relay League, 
Newington, Connecticut. Soft covers, 
166 x 233mm, approx 700 pages.
Many illustrations. Price $12.00.
If you want the full ARRL handbook 

in all its glory, here's the latest edition 
— the 55th! And as usual it looks very 
similar to those preceding it. The main 
differences seem to be a replacement 
of some of the practical projects, so that 
the book more closely reflects the latest 
trends in US amateur radio.

There are chapters and sections deal
ing with virtually every aspect of 
modern amateur radio, from basic 
communication using Morse code to 
radioteleprinter (RTTY), slow-scan 
television (SSTV) and satellite com
munications. In addition there is 
material on activities which are not 
legal for Australian amateurs, at least at 
□resent — like telephone patching.

Some of the chapters do seem a little 
dated, like that on test equipment 
which has a valve voltmeter circuit and 
a frequency marker circuit using now- 
obsolete RTL integrated circuits. Still, 
there is a great deal of very valuable 
and up-to-date information on modern 
amateur radio.

The review copy came from Dick 
Smith Electronics, who have it available 
at all their stores and dealers. Their 
catalog number is B 2218. (j.R.)

Increase your SELLING POWER with these additional
exclusive sound products in your range!

NOMIS SOUND
Distributors are invited, covering NSW, QLD, 
TAS. from organisations promoting and 
merchandising in the electronics industry. Who 
have considerable contacts with the broadcast 
and television industry, P.A. Specialists, Music 
Shops, Govt. Depts, and Consulting Engineers.

SANYO AMPLIFIERS

MICROPHONE

For further details on all products available —

COLUMNS

Write or phone National Sales Manager

NIB B^ JiB^^ ___ _ _ 689 SOUTH ROAD,NUMIS ELECTRONICS PTY LTD
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Microwave theory
MICROWAVE HOMODYNE SYSTEMS, 
by Ray J. King. Published 1978 by Peter 
Peregrinus Ltd, Stevenage, Herts, 
England. Hard covers, 368 pages, 135 x 
220mm. U.K. overseas price £16.40.

This very new publication is number 
3 in the IEE Electromagnetic Wave 
Series. Its author is Professor and 
Associate Chairman for Research and 
Graduate Affairs at the University of 
Wisconsin, as being a recognised 
authority on microwave theory and 
techniques.

In compiling this book he has 
attempted to collate the ever- 
expanding literature on the homodyne 
detection system, as related to 
microwave technology, so that it may 
serve both as a reference for practising 
engineers and as an up-to-date text for 
a graduate course in advanced 
microwave measurement.

The early chapters cover the prin
ciples of homodyne detection, then ex
plain its measurement role in relation 
to various classes of modulation. There 
are chapters dealing with scattering 
measurement systems, and measure
ment of fields in open and closed 
systems. Two chapters are devoted to 
modulated scatterers, followed by 
others on automated homodyne 
systems, automatic frequency stabilisa
tion and coherent transponding 
systems.

To the inexpert eye, it appears to be a 
comprehensive and well prepared 
manual but, having been alerted to its 
existence, those concerned in this area 
would be well advised to seek further 
information direct from the publisher 
at P.O.Box 8, Southgate House, 
Stevenage, Herts, SG1 1HQ, England. 
(W.N.W.).

* ☆ ☆

PAMPHLET FOR DXers
Dick Smith Electronics are producing 

a six-page guide to DX listening, which 
will be given free with each Yaesu 
Musen FRG-7 communications receiver 
bought from one of their stores.

Proof sheets only were available at 
the time we went to press but they in
dicate, basically, two kinds of informa
tion. One section, written by E As 
"Short Wave" correspondent Art 
Cushen, gives pointers to the reception 
of overseas broadcasts directed to 
Australia and of interest to the major 
ethnic groups.

The other section has to do with 
operating the FRG-7 receiver itself, 
hints about the aerial and earth, 
accessories, and publications of likely 
interest to short wave listeners.

Inquiries about the FRG-7 receiver
and the accompanying pamphlet <an
be directed to any Dick Smith store or
outlet.

BOOKS Just some of the books from the biggest 
range of radio and electronics books in 
A ustralia.
If the book you require is not listed below, it 
can be ordered from us.

NEW — NEW — NEW
Latest editions of some of the most popular books on the 

subject:
Just in — New ARRL Handbook 1978 Edition $12.95
Just in — World Radio TV Handbook 1978 $12.95 
RSGB Handbook (New Edition) Volume 1 $21.85
RSGB Handbook (New Edition) Volume 2 $18.90
Reference Data for Radio Engineers (New Edition) ITT 

$40.50
Radio Handbook (William Orr) 20th Edition $26.50 
How to Build Proximity Detectors and Metal Locators 

(John Potter Shields) $6 35
An Introduction to Microcomputers — Volume 1 — 

Basic Concepts (Adam Osborne) $12.55
An Introduction to Microcomputers — Volume 2 — 

(New Enlarged Edition) — Some Real Products (Adam 
Osborne) $21.55

6800 Programming for Logic Design (Adam Osborne) 
$12.55 

8080 Programming for Logic Design (Adam Osborne)

Weather Satellite Handbook $7.80
VHF Antenna Handbook $7.80
The 73 Test Equipment Library — Volume 1 — Compo

nent Testers $7.80
The 73 Test Equipment Library — Volume 2 — Audio

Frequency Testers $7.80
The 73 Test Equipment Library — Volume 3 — Radio

Frequency Testers $7.80
The 73 Test Equipment Library — Volume 4 — IC Test

Equipment S7 80

New Books:
111 Digital and Linear IC Projects (Don Tuite) $8.50
"Miniwatt" Technical Data — Valves, Picture Tubes, 

Semi-conductor Devices (7th Edition) $7.50
Unique IC OP-AMP Applications (Walter C. Jung) 

$7.00
IC OP-AMP Cookbook (Walter C. Jung) $17.80
TTL Cookbook (Lancaster) $12.25
TV Typewriter Cookbook (Lancaster) $13.50
RTL Cookbook (Lancaster) $6.60
CMOS Cookbook (Lancaster) 1st Edition 1977 $13.50 
Active Filter Cookbook (Lancaster) $20.25
IC Timer Cookbook (Jung) $13.50
Transistor Specifications Manual — 8th Edition $9.50 
Transistor Substitution Handbook — New Edition 

$6.75
International Transistor Selector (T. D Towers) $6.95 
Master Tube Substitution Handbook (Tab Books) $7.00 
Electronic Organs (Norman H. Crowhurst) Volume 3

Australian Electrical Wiring Theory and Practice 
(Pethebndge & Williams) $11.45

Electronic Components and Materials (Philips) $3.75

CB Radio Books:
ABC s of Citizens Band Radio (L. Buckwaiter) $5.75 
Chiltons CB Handbook (New 40 Channel) $5.60 
CBers How-To Book (Leo G Sands) S6.95
Citizens Band Radio (Allan Lytell) Revised 2nd Ed 

$6.95
Easi-Guide to CB Radio for Truckers (Forest H Belt) 

$4.95
Pictorial Guide to CB Radio Installation & Repair (Forest

H Belt) $8.50
CB Radio Operating Procedures (D Hicks) $5.50
CB Radio Servicing Guide (Leo G Sands) S6.75
Easi-Guide to Citizens Band Radio (Forest H Belt)

S4 95
CB Radio Construction Projects (Len Buckwaiter) $5.50 
Citizens Band Radio Handbook (David E Hicks) $7.95
CB Radio Operators Guide (2nd Edition) (Robert M.

Brown and Paul L Dorweiler) $8.50
CBer's Handybook of Simple Hobby Projects — 114 

Tested Performance Improvers (Robert M. Brown)
$5.50

Practical CB Radio Troubleshooting and Repair (David F.
Norman) $8.50

The Best Book on CB — includes all 40 Channels and
1977 Regulations (Evan Herbert) $6.25

CB Bible — The Complete Guide to Citizens Band 2-way 
Radio $6.95

The Truth About CB Antennas (William I Orr) $9.40

Microcomputers/Microprocessors
Books:

Programming Microprocessors (M W McMurran) 
$9 80

Prices Subject to Alteration

For Mai! Orders please add: 80c Local $1.50 Interstate

Microprocessors: Technology, Architecture and
Applications (Daniel R. McGlynn) $18.80

Microprocessors (Electronics Book Series) $17.65
Microcomputers/Microprocessing: Hardware. Software 

and Application (Hilburn & Julich) ............$26.50
Minicomputer Systems: Organization and Programming 

(PDP 11) (Eckhouse) $25.80
Minicomputer Systems: Structure, Implementation and

Application (G. Weitzman) $29.55
Microcomputer Primer (Waite & Pardee) $10.75
Minicomputers for Engineers and Scientists (G. Korn)

$33.15
SC/MP Microprocessors Applications Handbook 

(National) $7.20
How to Buy and Use Minicomputers and Microcom

puters (W. Barden Jnr) . $13.50
Microprocessing/Microprogramming Handbook (B. Ward) 

$9.75

American Radio Relay League
Publications:

Hints and Kinks for the Radio Amateur $4.25
The Radio Amateur's VHF Manual $7.20
ARRL Antenna Handbook $8.80
Understanding Amateur Radio.......................... $8.80
The Radio Amateur's License Manual $5.60
A Course in Radio Fundamentals $7.20
Special Communications Techniques for the Radio

Amateur $7.20
FM & Repeater for the Radio Amateur $7.20
Single Sideband for the Radio Amateur $7.20
Ham Radio Operating Guide $7.20
Electronics Data Book $7.20
Solid State Design for the Radio Amateur $12.80 
Learning to Work with Integrated Circuits $4.00 
Getting to Know Oscar from the Ground Up $5.60

Howard W. Sams Publications:
TV Servicing Guide — Arranged by Trouble Symptoms 
(Leslie D Deane and Calvin C. Young Jnr) $6.50 
Electric Guitar Amplifier Handbook (Jack Garr) $10.20 
Transistor Fundamentals — A Programmed Learning

Course — Volume 1 — Basic Semiconductor and Cir
cuit Principles (Robert J. Brite) $7.25

Transistor Fundamentals — A Programmed Learning
Course — Volume 2 — Basic Transistor Circuits
(Charles A. Pike) $7.25

Transistor Fundamentals — A Programmed Learning
Course — Volume 3 — Electronic Equipment Circuits
(Martin Gersten) $7.25

Transistor Fundamentals — A Programmed Learning
Course — Volume 4 — Digital and Special Circuits 
(Louis Schweitzer and Reginald H. Peniston) $7.25

RCA Publications:
Electro-Optics Handbook $8.30
Understanding CMOS............................................... $2.85
Solid State Servicing — Hi-Fi, Tape, Records, AM/FM

Mono, Stereo. TV B/W Colour $6.60
RC 30 — Receiving Tube Manual $4.50
SC 16 — Solid State Devices Manual (New Edition of

RCA Transistor Manual) $7.50
RCA Power Devices (RCA Solid State) $7.95

Other Titles:
Colour Television Theory (Hutson) $11.30
The Oscilloscope (G. Zwick) $8.50
Radio. Valve and Semiconductor Data 10th Edition

(Compiled by A. Ball) $4.25
MOS Digital IC's (G. Flynn)............................. $8.60

Wmd/Solar Energy — For Radio Communications and
Low Power Elqctronic/Electric Applications (E. Noll)

$10.^5
Sound System Engineering (Don and Carolyn Davis)

$26.95
Servicing with the Oscilloscope — 2nd Edition (Gordon

J King) $11.20
Slow Scan Television Handbook (Miller & Tagart)

$7.90
73 Dipole and Long-Wire Antennas (Edward M. Noll)

$6.75
73 Vertical Beam and Triangle Antennas (Noll) $7.50 
Basic Television — Principles and Servicing — 4th Edn.

(Bernard Grob) New Edition — Soft Cover $15.30 
Basic Electronics — 4th Edition (Bernard GrOb) $15.75 
PAL Colour Television for Servicemen (W. C. Cook)

$15.00
Pin-Point TV Troubles in 10 Minutes — Check Charts —

New TV Trouble Shooting Techniques $8.50

McGILL'S AUTHORISED NEWSAGENCY PTY LTD
187 Elizabeth Street, Melbourne Phone. 60 1475-6-7
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|L.E. CHAPMAN EST.1940
103 ENMORE ROAD, ENMORE, N.S.W. 2042. PHONE 51 1011 
NEW Postage Rates Please Add Extra.

1

FRESH 1977 STOCK 
ELECTROS

1000 MFD 10volt 10 for $1
47uF 35v 10 for $ 1
47uF 10 for $ 1
47uF 200v 5 for $ 1
47uF 25v 5 for $ 1
220uF 10v 10 for $ 1
O.39uF 160v 10 for $1
500 MFD 1 2v 5 for $ 1
70 MFD 4 5 vac 5 for $ 1
47uF 160v 5 for $ 1

SPEAKER PLUG PANEL 
Including four speaker plugs and 
sockets, DIN plug and socket 
power input, record player, etc.

TV TUNER
Valve type, including 

valves $5.

POWER TRANSFORMERS 
60 MIL 240V 245 ASIDE 6.3 $5 
80 MIL 240V 245 ASIDE 6.3 $6

SPEAKER TRANSFORMERS 
7000 to 15/OHMS $1.75 
7000 to 3 5 OHMS $2 50

TRANSISTOR 7 RADIO
Complete with 3'4 inch speaker 

No cabinet $3.95
PHILLIPS 110 DEG EHT 31416 
40 x 6 TRANSFORMERS $10

B.S.R. CERAMIC STEREO $5
Pick up Cartridges Universal Type

LEVEL AND BALANCE 
METERS

12.000 ohm 10Q Microamps $2
SLIDE POTS 50k 4 for $2

BARGAINS
Hook up wire 30 mixed colours $ 1
250 mixed screws with self tappers, bolts 
nuts, etc $1 25 + postage 50c
100 mixed radio TV knobs including fine 
tune & channel change $5 00 
’/a meg double pole switch pots 50c 
Mixed pots 30 including ganged & con
centric $5
Morganite & IRC 33 useful valves fresh 
stock $2 00 + postage 50c
Slide switch 3 position 50 cents
50 ohm Pots ideal for ext Speakers 50 
cents Transistor and Driver Speaker 
Transformers $ 1 00 pair Ferrite Rods 67a 
x 7a inch 50 cents.
Pots 30 mixed values including ganged 
and concentric $5
In Une Fuse Holders 20 cents Stereo 
Speaker Wire 12 cents yard
100 Mixed TV and Radio Knobs including 
Fine Tune and Channel Change $5 
Slide Pots 250 K 4for $1

Special miniature transistor pots 
10k 4 for $1

Special miniature tuning conden
sers for transistor radio 2 for S1

5 Position Switch Printed 
Circuit Board

5 Diode, 3 Transistors, etc. $2

SPEAKERS
6 x 4, 33 ohm $4.00
6 x 9, 27 ohm $7 00
6 x 9. 47 ohm $7.00
6 inch Dual Cone, 27 ohm $5.00
6 x 4, 4 ohm- $3.50

ELECTROS
2000 MFD 25 V, 50c
PHILIPS 
110 DEG

YOKES S10

POTS
Vi Meg switch 50 cants 

10K switch 50 cents. 1 Meg 50 
cents. 'h Meg 50 cants. 100K 
switch 50 cents. 250K 50 cents 
7500K 50 cents. 25K 50 cents 
Dual concentric 500K 1 Meg »1 
Dual concentric 50K 25K $1. 1 
Meg Dual ganged log »1. '4 Meg 
dual ganged double pole switch $ 1. 
2 Meg dual ganged Lin »1. 1 Meg 
dual concentric $ 1. 500K min 4 for 
11. 10K min 4 for $ 1.

POWER DIODES
0A636 1000v 50 cents

SPECIAL
2 5 mixed transistors and diodes S 2

SUPER SPECIAL OUTPUT 
TRANSISTORS

A0 161
162 K5 $2.50 A PAIR

SLIDE SWITCHES
4 mixed types 4 for * 1

SLIDE POTS 250K4for»1
IMeg 4 for « 1

MICROPHONES 
plug and lead $2.50 

DYNAMIC
GRAMOPHONE MOTOR

and Turntable 3 speed $3

BARG AirMS
Car radio suppressor condenser 3u 
cents
boost controls Includes fancy chrome 
face plate S 10
Electros 3 in one 100-25-40 
24 250-300 50-250-300 75 cents 
Screw in 6 Volt Ptlot Lights S 1 50 for 10 
Plug-in type 10 tor S1 00
3 5 to 3 5 Jack Plugs 7ft Shielded Cable 
75 cents; 6 5 to 3 5 Jack Plugs 7ft 
Shielded Cable 75 cents.
Mixed Tag Strips 50 cents for Dozen 
Special Fancy chrome knobs Ideal for 
amplifiers, 5 for $ 1
Tape Recorder Heads Transistor—Top 
quality suit most recorders $5.00 
Jack Plug Sockets 6 5 mm 35 cents 
Morganite and IRC resistors 33 values $2 
per 100 pack and post 45c
Philips Gramo Motor and Pickup 4 Speed 
6 Volt $7 75
Crossover Condensers 2 mfd 60 cents

CROSSOVER SPEAKER 
CONDENSORS

4 MFD. super quality, 50c.

VU 
METER 
$3.00 pair

DC DC CONVERTER
For car radio, cassette, etc. 12 

Volt to 6/or 9 Volt $7.

SPEAKER SPECIAL 
2% INCH 8/Ohm 2 for $1.

Super Special BSR 4 speed 
Gramophone motor and 
pickup, 240 volt with 
separate power supply for 
amplifier, etc.
22 volt DC

15 volt AC 
$7.95

CONVERGENCE BOARDS 
for Colour TV. Complete $4

SPEAKER AND
CABINET
Size 10 x 7'4 x 4 $4.50

incl 6x4speaker

PHILIPS TV TUNERS
Transistor NT3032 S10

PICK UP ARM 
balanced 
complete 
with ceramic 
cartridge $9

SPEAKER. 
CABINET includ
ing 2 dual cone 
speakers, 6 % 
inch 10watts 
RMS $16. Size 
16'/2 x 10'4 x 8. 
Pack & post Inter
state $5 a pair, 
NSW $3.00.

SPEAKER GRILL CLOTH 
Gold, width 5ft, top quality. 

$10 yard

BATTERY SAVERS 
6 Volt 200 MA S10

BARGAINS
Microphone Transformers 50 cents 
& x VI ^'JK°rd plavers s'Ie 
I ZXB'/jXj-ri $ 1 50
Pots 50k 50 cents. 1M 50 cents
Double Pole Switch Pots 50 cents 
Coaxial TV Feeder Cable 75 ohm 30 cents 
yard
Jack Plugs 6 5 mm 50 cents; 3 5 mm 25 
cents R.C A Plugs 25 cents
Hook Up I 30 mixed colours lengths 
$ 1 bag
Speaker 4 pm plqgs 1 5 cents 25 mixed 
and 5 and 10 Watt resistors $2 00 
250 mixed screws. BSA, Whit self-tapper 
bolts, nuts, etc $1 25 bag plus 40c

TV Aerials Complete Range Hills Color 
$12 to $60
Car radio aerials, lockdown, top quality 
extended 1600 mm $4 50
Electros 3-in-one 20. 400, 450; 10.
400 450 75 50. 65 $1 00

POWER TRANSFORMER
300 mil 240 volt; 115; 110; 6.3 »5

VALVES
6 BL 8 6 cwt 
$1.00 each

SPECIAL SPEAKER SYSTEMS 
6-8 watts per channel. 5 pairs only 

counter sales only $100 Pair

POWER LEADS 
ETC 

for tape recorders, 
etc. 75 cents

TELESCOPIC AERIALS
-- ---- -  $1J

3 position 
push button switch 

50 cents MM
PICK-UP ARM 

CARTRIDGE AND 
MONO $6.

BARGAINS
Power Transformer 60 mil 240 vo|i 36 
volt. Centre tap 6.3 winding $5.
Mics Dynamic 10k $3 50

7°'9p'n ,0“'”5 °"al

S5 smal1 P™*6' transformer 
240v, 220v and 22v windings $3

L‘9h,s 24 volt screw-in, 10 for 
$ 1 50
Ferrite Rods 6 inch 50 9 x 4 75 cents 
Pots 10K ganged log 50 cents. 1 Meg 
ganged It^, s 1 25; V, Meg ganged lo? 
’ 125; 2 Meg ganged log S 1 25;
* Meg double pole switch $ 1 50
Sharp TV Flyback Transformers 8 FT 604

Miniatuiw Speaker Transformers drive 
and output $ 1 00 pair
Heat Sinks 4x2 1% $1 50
Speaker Transformers 7000 to 1 5 ohm

SPEAKERS SPEAKERS SPF

S5 OO
S2 50 
• 2 50

«3 SO
S2 SO
S2 75

S5 OO 
SI 50
S8 OO 
S6 OO 
»5 OO

»2 50
S3 50
56 DO
S4 OO
55 QQ
56 OO

S 1O OO
S3 50
S2 OO
S3 50

6’/a Inch Dual Cone 4 ohm 
4x28 ohm
Ö TACX 8 ohm
6 x 9 in 8 or 15 ohm
5 X 7 m 8 or 1 5 ohm 
67a inch 8 or 1 5 ohm
8 x 4 8 or 15 ohm

5 inch Magnavox Dual or 8 .nch 27 ohm 
Magnavox midrange 5 inc . dual cone 
MSP 5x7 inch 37a ohm 
Magnavox 5 inch 1 5 ohm 
MSP 2% inch 8 ohm 
Magnavox 5 inch 1 5 ohm 
Magnavox 6 inch 3’/a ohm 
Magnavox 5x38 ohm 
Magnavox 4 ohm 5x3

S6 OO 
S6 OO
S8 OO 
S4OO 
S4 OO 
»2 OO

MSP 4x26 ohm 
MSP 6 X4 47ohm 
ROLA 6x9 47 ohm 
Magnavox 5 inch 8 ohm 
Magnavox 6x9 inch 3’/a ohm 
Magnavox 5 inch mid range 8 ohm 
Magnavox 10 inch dual cone 1 5 ohm 
MSP 4 or 5 inch 3’/a ohm 
2% inch 33 ohm 
b x 4 3 5 ohm
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INFORMATION CENTRE 
X___________________________ ___________>

VARIABLE DELAY WIPER: In the 
September 1977 issue a reader wrote to 
say that he could not stop his unit from 
mistriggering. I had a similar problem 
with my unit, and cured it by placing a 
22 ohm resistor in series with tne 
positive supply line, and a 12V zener 
diode in parallel with the wiper unit. 
(K.C., Dural, NSW).
• Thank you for your comments K.C., 
which we have included for the benefit 
of interested readers. You make no 
mention of the wattage rating of the 
diode you used. Our calculations in
dicate that it should be able to dissipate 
about 1.5W. A three watt unit would be 
a good choice, so as to provide a 
margin of safety.
200MHz FREQUENCY METER: I 
assembled this unit (described in 
March 1977, File 7/F/21) and it worked

lf you are unable to complete an “Electronics 
Australia” project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis:

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multiple 
issues. Requests can be handled more speedi
ly If projects are positively identified, and if not 
accompanied by technical queries.

METALWORK DYELINES: Available for most 
projects at $2 each, showing dimensions, 
holes, cutouts, etc., but no wiring details.

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited con
trast: $2. Specify positive or negative. We do 
not sell PC boards.

REPLIES BY POST: Limited to advice concer
ning projects published within the past two 
years. Charge $2. We cannot provide lengthy 
answers, undertake special research or dis
cuss design changes. 

satisfactorily for approximately three 
hours. After switching it on again, the 
last three digits were showing marks 
and the first four were zero, on the x1 
and x10 ranges. When checking the 
voltage at pin 9 of the 74LS14 with an 
AVO 8 meter, all digits showed zero ex
cept the last one which showed "1". As 
soon as I disconnected the meter, the 
last digits started showing marks. The 
voltage was still 1.3V. On the x100, only 
the last digit showed "1". I did a sen
sitivity check at 1kHz and with ap
proximately 500mV it started to give an 
accurate and steady reading. (N.S., 
Southport, Qld).
• Your letter is a little confusing, but 
we assume that the unit is giving ran
dom readings on the three least signifi
cant digits, when on the x1 and x10 
ranges. This could be due to a malfunc-

BACK NUMBERS: Available only until our 
stocks are exhausted. Within three months of 
publication, face value. Four months and older, 
if available, $2. Post and packing 60c per issue 
extra.
OTHER QUERIES: Technical queries outside 
the scope of "Replies by Post" may be sub
mitted without fee, for reply in the magazine, at 
the discretion of the Editor.
COMMERCIAL, SURPLUS EQUIPMENT: No 
Information can be supplied.
COMPONENTS: We do not deal In electronic 
components. Prices, specifications, etc., 
should be sought from advertisers or agents.

REMITTANCES: Must be negotiable in 
Australia and made payable to “Electronics 
Australia". Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation.
ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia”, Box 163, Beaconsfield, 
2014. 

tion in the front-end, but is more likely 
due to multiplex hash oenetrating the 
front-end. The cure for this prooiem 
was published in the Notes and Errata 
column in the May 1977 issue.

To recapitulate, the suggested cure is 
as follows: Replace the two .047uF 
capacitors associated with the 27 ohm 
resistors with 100uF electrolytic 
capacitors; replace the long link which 
carries the 5V supply to tne 74C926's 
with a 13mm balun wound with six 
turns of light gauge insulated hook-up 
wire.

For maximum sensitivity, the 10k 
resistor at pin 9 of the 7414 (or 74LS14) 
needs to be reduced to as low as 2.7k. 
This is a trial and error process.
PLAYMASTER TWIN-40: Can you 
please tell me why my Playmaster Twin- 
40 stereo amplifier hums when the 
phono input leads are applied. Also 
could you please tell me if low and high 
filters could be added to the amplifier, 
also a loudness control? (A.M., Men
tone, Vic.)
• It sounds very much as if you have 
an earth loop via the turntable. To 
avoid this, the shield braids of the car
tridge leads should be kept isolated 
from the turntable and arm metalwork, 
as the latter are most likely earthed via 
the turntable mains cord. You may also 
have to keep the earth braids of each 
channel isolated, if possible.

High, low and loudness filters can be 
added to the amplifier, but with an ex
isting unit this can be messy. We plan to 
publish a revised design with high and 
low filters soon.

CHESS CLOCK: I enjoy your magazine 
very much, especially the projects sec
tion. I also play chess, and this leads me 
to suggest a digital chess clock as a pro
ject. All chess clocks I have seen are 
mechanical clocks geared so that only 
one operates at a time, with two but
tons so that each button stops one 
clock and starts the other. I enclose 
some specifications to consider, if you 
decide in favour of such a project. 
(J.A.L., Croydon, NSW).
• We will certainly give the idea some 
thought.

NOTES & ERRATA
CB TONE CALLER (January 1978, File 
No. 2/MC/14): There are two mistakes 
in the PCB pattern reproduced on page 
44. A corrected pattern is reproduced 
at right, and may be used to modify ex
isting PC boards. Note that it is not 
shown actual size. Corrected patterns 
have been sent to PCB manufacturers.
2650 SOFTWARE RECORD (April 1978): 
In the section on page 81 describing the 
Hex Input Routine, the memory ad
dress range currently occupied by the 
routine should read from 1250 to 12BD 
hexadecimal. Also in the section on 
page 83 describing the Tape Verifier, 
the current content of location 13B6 
should read 33, not 37 as shown.

ELECTRONICS Australia, May, 1978 117



For precision readings of 
LOW TORQUE 

VALUES

Waters
TORQUE WATCH GAUGES

Marketplace \_________ -_______ /
FOR SALE

CROSSOVER NETWORKS. Lo-loss air cored inductors, 
non-saturating, non-distorting. Polyester capacitors in 
H.F. feed. If you're building up K.E.F. 2 way or 3 way. 
we make the best crossovers in the business. Uncon
ditional 3 year guarantee. Other models too, inc. my 
horn crossover (E.A. April 72). Send S.A.E. for details 
and prices. Free quote for your inductors — send cir
cuit. M.D. McLeod, Wattle Electronics, Box 306, PO 
Unley, SA 5061.

SPEAKER BOXES. Hand-made, rigid modular construc
tion, fully cleated. Choice veneers. Excellent acoustical
ly. Vol: 42L. Weight: 18kg. M/order service. For details 
write: Sherwood Electronics, PO Sherbrooke 3789.

PRINTED CIRCUIT BOARDS manufactured at best 
prices. Fast short run and prototype service also 
available at low cost. For quote write to Peninsula Cir
cuits, c/- 7 Portrush Gr, Mornington 3931, or ring (059) 
75 5568 AH and weekends.

PMG TELEPHONE DIALS, NEW, SERIAL, DECIMAL 
OUTPUT, 2 EXTRA CONTACTS $4.50 PLUS $1.00 
P&P. PHONE (02) 449 3968.

SELL 105 ISSUES EA, from June '68, $70 ono, also 74 
issues Electronics Today, from Oct. '71, $50 ono. 
(Sydney delivery free.) G. Brooker, Box 41, 
Broadmeadow 2292.

AUSTRALIAN RADIO DX CLUB. The premier DX club 
of Australia, now in its 13th year of national operation. 
Catering for the interests of both s.w. listeners and dx- 
ers. The monthly magazine covers the s.w. and m.w. 
spectrums. For full details write to GPO Box 131 ON 
Hobart 7001, 12 High Street, Cheltenham, Adelaide 
5014 or our head office at PO Box 67 Highett, Victoria 
3190.

RELAYS, PMG, $2 each, old and new types, other mis
cellaneous equipment including racks. P&P extra, send 
$1 00 sample, orjSSAE details PO Box 74, Applecross 
6153.

COLOUR VIDEO RECORDER. Akai VT 150 portable 
colour recorder and camera, had very little use. $3500 
or nearest offer, including several tapes. One Decca 26" 
colour monitor receiver, $400. One AV0 DA 114 digital 
MM, $195. One 3M contarta tape player, near new, 
$175. 8 Ampex 2" colour tape, $20 per reel. Phone 
(066) 52 3227. Coffs Harbour.

POSITION VACANT
If you need a reliable, precision instrument 
for critical measurements of low torque 
values then Waters Torque Watch Gauges are 
the answer. Accurate to ±2% of an indicated 
reading, any Waters Gauge is easily operated 
and requires no complicated set-up or tools. 
The gauge is simply attached to a shaft and 
hand rotated, to obtain direct readings on a 
clear and easy-to-read dial. The Series 651 
models have 300° dial scales, colour coded 
to show direction on the bidirectional units. 
With a Waters Torque Watch Gauge you gain 
a two-fold advantage — an essential produc
tion tool and an ideal instrument for use in 
quality control methods. Ask for full details 
from —

t
LEDs — $15 per 100 — 5mm red with clip 
$140 per 1000. $8 per 50 or 20c ea. Retail 
or trade — sample for 40c stamp. Great 
quality — wide viewing angle — well difus
ed. Also axial electrocap 1000uF/16V same 
prices but extra 1c each on 40c P&P. Digger
man Electronics. Box 33, Coramba 2466

L. M. Ericcsson . . . cont from p9

4ZZZ-FM CHIEF ENGINEER. This responsible position 
at Brisbane's only FM public broadcaster, requires a 
good working knowledge of VHF transmitter and studio 
equipment. Hours are long, pay is poor and dedication 
is essential. Apply to 4ZZZ FM, PO Box 509, Toowong, 
Queensland 4066.

SULC
SPECIALISTS IN PRECISION FASTENING TOOLS
469 PACIFIC HIGHWAY ARTARMON N.S.W.
Tel: 428 1699 Telex: A A 24291

SUL/74A

DANDY 
ELECTRONIC 
DISCOUNTS 

(Cheapest in town)
508 BRIDGE ROAD. RICHMOND. VIC. 3121 

Tel. 42-6887

Resistors from 1c. Switches from 30c. Capacitors 
from 3c. Coils from 20c. Electrolytics from 5c. 
Trimmers from 10c. Knobs from 3c.

SPEAKERS (Wide range, e.g.i
Twin/Cone 8” 8 OHMS $5.50
Twin/Cone 5" 8 OHMS $3.00
Twin/Cone 5" 15 OHMS $3.00
1” Tweeter 40 WATTS $6.50
3-Way Crossover $6.50

MAIL ORDERS AND TRADE 
ENQUIRIES WELCOME

OUR MOTTO — 
CHEAPEST IN TOWN 

Mon.-Thurs. 9 am-5.30 pm. 
Fri. 9 am-7 pm. Sat. 9 am-12 noon.

His standards were higher than those 
then considered necessary by foreign 
competitors, who were gradually forc
ed to raise their sights. The solid quality 
of Ericsson's work and the elegance of 
his designs established his products as 
symbols of the finest telephony.

By the mid-nineties Ericsson's com
pany had approximately 500 employees 
— a relatively large number in those 
days in neary all countries — and was 
firmly established in both domestic and 
export markets.

The company had customers 
throughout the world, the bulk of them 
located in the Scandinavian countries, 
Russia, England and the countries that 
today comprise the British Com
monwealth.

Export sales consistently exceeded 
sales in the limited Swedish market and 
in some years accounted for 70 to 85 
per cent of invoicing.

In 189b Ericsson transferred the 
business of L. M. Ericsson & Co., to a 
new corporation, Aktiebolaget L. M. 
Ericsson & Co., capitalized at one 
million kronor. Ericsson owned all the 
shares except for a number distributed 

as gifts to the faithful Carl John 
Andersson, his works manager for 
many years and to 31 other key 
employees.

Ericsson served as managing director 
and chairman of the board of the new 
corporation for four years, retiring as 
managing director in the fall of 1900. 
He continued as board chairman, dis
playing an active interest in the com
pany, until 1903, when he disposed of 
nis shareholdings and severed all for
mal connections with enterprise he had 
founded and guided to a position of in
ternational stature.

He took up farming on an estate near 
Stockholm in 1906 at the age of 60 and 
died in December 1926 in his 81st year.

Reprinted from “Telecom” by arrangment 
with the Editor.

THE “ELECTRONICS AUSTRALIA"
LOG BOOK

FOR: RADIO AMATEURS, 
DX LISTENERS, 
CB OPERATORS. $2.95

From "ELECTRONICS Australia”, 57-59 
Regent St, Sydney.
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136 VICTORIA RD MARRICKVILLE NSW 2204

FACTORY SCOOP

phonTs^bT^^

$57.00

GARRARD MODEL 82
A superb 3-speed transcription changer/player. 
Auto/manual operation 4 pole magnetically shielded 
syn. motor. Resiliently mounted. Counter-balanced. 
Elegant tone arm with slide-in cartridge carrier 
calibrated Antiskate, 265mm (10’4”) Aluminium 
platter. Cue and pause control. Cartridge tilting lever. 
Magnetic cartridge diamond stylus. Size 375 x 335 x 
170mm (14^" x 13’/«" x 6’/«") 4.5kg (101b), PP $2.50, 
Interstate $3.50.
Base and Perspex Cover with hinges. Teak or walnut 
$35.00. Freight NSW $4.50. Interstate $6.50.

SAVE 66%
GARRARD MODEL SL65B 

CHANGER-PLAYER

PLAYMASTER 40 4- 40 STEREO AMPLIFIER
GREAT HI-FI 
PERFORMER 
TOP VALUE

FULLY CONSTRUCTED, GUARANTEED 
COMPLETE KIT

$135.00 
$109.95

Quality components C-core transformer. Easy to build. Full instruction and 
circuit. Send SAE for technical specs.
Freight NSW $3.50, Interstate $5.50.

MUSICOLOUR —
For the disco, light show, party 
nights or just relaxing . . . enjoy 
your records and tapes more with 
Organ. Simple to connect to the 
home stereo or PA system, 3 
channels. 1500 watts max. load 
each.
Fully constructed, ready to 
operate.

NEW IMPROVED MODEL $85

> »

$3.50P.P.
Interstate $5.50.

EACH CHANNEL
FULLY PROTECTED

POWER TRANSFORMER 
SPECIALS

ALL WITH 240V 50Hz PRIMARY
20-0-20V 4A peak
25-0-25V 2A
225VCT 50MA 6.3V 2A
285 VCT 60MA 6.3VCT
tapped 5V 2A 
35V—0.35V 75A 
2X 0-20V 1.5A 
250VCT 60MA 6.3V 
2A

1A

270 VCT 150MA 6.3VCT 
10MA
225 VCT 250 MA 6.3V 8A

$9.95 
$8.50 
$4.50

2A 6.3V 
$7.50 
$6.50 
$7 50

6.3VCT 
$6.50

4A 30V 
$14 50 
$12.50

C A M VH NICKEL CADMIUM 
□ A1MTU RECHARGEABLE

BATTERIES
1.2V 1200 MAH
CHARGE RATE 14-16 HRS AT 120 
MA.
SIZE C 4 FOR $12.00
SIZE D 4 FOR $15.00.
P.P $1.00. INTERSTATE $1 60.

100, 110, 120 VAC for voltage doubl
ing to 260. 285, 310 VDC 100 MA
6.3 VCT 4A $8 50
130, 140. 150 VAC for V-D 330. 355, 
380 VDC 100MA 6.3VCT 5A $9.5G 
150V TAP. 125. 100.. 75.50 25V,
30MA 6.3V 1.2A $4.00
525VCT 225MA 3X 6.3V 1A 2 X 6.3V

BRAND NEW 1-Cs 
TRANSISTORS — DIODES 

GUARANTEED.
ALL CLEARLY MARKED
BC639. BC640, BC327, BC337, 
BC547. BC548. BC549. BC558. 
2N4248. 2N4250. 10 for $2.00 
10 for $2.50. TTL 220 RED LEDS. 
10 for $2.00. 555 TIMERS.
UA301. 10 for $4.00.
IN4723R 600piv 3A. 10 for $2.50.

2A $15.00
6.3V tap, 7.5, 8.5, 9.5, 12.6, 15V
1A $6.50
12V tap 15.17.5.20, 24, 27.5, 30V
1Amp
ADD PACK POST $2 50

$7.00

UA741. 10 for $2.00.
BD139$ 140. 10 for $6.00.
7442, 7450, 7451. 7473. 10 
$2.50.
IN4002, 0A200. 10 for $1.00.

for

SERVICE
Moderate charges Repairs

2SD200 900V 2’4 amp. 6 for $4.00. 
2N3055. 10 for $9 00
SC141D TRIAC 400V 8AMP. 4 for 
$600

guaranteed. Radios. Tape Recorders. 
Cassettes. CB Rigs. PA Guitar Amps, 
Stereos, etc.

FM WIRELESS 
MICROPHONES

STEREO MAGNETIC 
CARTRIDGE PRE-AMP

Low noise 1-C design, 3MV 36 B Gain 
9 to 40VDC 15MA supply. Circuit 
supplied. $14.50 P.P. 50c

Electret Condenser Type • Distor-
tion feed-back free • Hi-Fi

ONLY 
$29.50

240V 50Hz • Synchro-Lab 4 Pole Motor • 3 
speeds • 10’4" Aluminium Platter • Slide-in 
Head • Magnetic Cartridge • Diamond Stylus • 
Counter-balanced P.U. • Cue and Pause Controls 
• Stylus Force Adjustment and Calibration • Bias 
Compensator • Switch Click Suppressor • Auto 
Set Down • Wow and Flutter better than 0.14% 
RMS • Rumble better than 46dB • Size 14%" x 
1214" x AW above and 3" below Mounting Plate 
PP NSW $2.75. Vic., SA, Qld $4.75. WA $6.00.

with Shure Magnetic Cartridge $32.00

20 WATT STEREO AMPLIFIER CHASSIS

$29.95 PP $2.00, Interstate $3.50.

240V 50Hz • Power transformer included • Circuit • 
Easy to install • Specs • Output 8-16ohms • 10 
watts RMS per ch. • Distortion 0.5% • Freq, response 
35-18000Hz • Input sen. 500MV • Bass, treble, 
balance, volume controls •

YAESU MUSEN FRG-7 
LATEST MODEL

Communication Receiver 
These are the very latest model. Send 
SAE for specs and our low. low quote.

MIC STANDS
Pro quality. Heavyweight Diecast 
Base. 2 section telescopic.
6ft floor model.

$26.95 FON.
SCOOP VERNUS 

Vt WAVE UNIPOLE C-B 
BASE STATION ANTENNA EXTENDS
TO 18ft. TOP 
CONSTRUCTION. 
PERFORMER 
$41.95 FON

QUALITY 
GREAT

VARIABLE 
SLIDE RESISTOR

1.5 ohms 50 watt $2.50 P P 50c.

32” BANQUET TABLE MODEL 
$22.50
P.O. NSW $2.50. INTERSTATE $3.50.

PW10 10 WATT W/W 
RESISTORS

20. 39. 56. 68. 82. 120. 150, 220, 
560. 510. 820. 910. 1800. 3300. 
12,000 ohms.
10 for $3.00 P.P. 75c.

LOUDSPEAKERSFAMOUS MAGNAVOX AUST. MADE
MODEL Imp Watts Reson Freq Hz V.C. Dia Price P.P.
••10-40 8 40 45 30-8000 114" $25.95 $2.50
8-30 8" 8 30 45 30-8000 114" $19.00 $2 25
12WR 12" 8 16 45 30-16000 1" $16 90 $2.00
10WR 10" 8 16 45 30-16000 1" $16.00 $2.00
8WR 8" 8 16 45 30-16000 1" $12.95 $2.00
6WR 6'4" 8 12 45 30-16000 1" $12.40 $2 00
6-25 6'4" 8 25 45 45-6000 tw $16.95 $2 00
XJ3 Dome 8/15 25 1500 2000-20000 1" $ 9.35 $1.30

NEW IMPROVED MODEL

NEW AWA RCA VALVES. PHILIPS. BARGAIN.

MOTOROLA 
PIEZO-ELECTRIC 

SUPER HORN TWEETER
Hi-fi high efficiency. Front or rear 
mounting. Low harmonic distortion, 
less than 1.5%. No cross-over network 
required. No voice coil. High imp over 
1000 ohms at 1KHz. And still above 
20 ohms at 40KHz Power. 4 ohms 
100W. 8 ohms 50W 16 ohms 25.

$ 1 2.75 EA. P.P. 75c.

characteristics • Excellent 
reproduction • Specifications — 
transmitting frequency range 88 1 
— 106MHz • Mod. system FM • 
Max. freq, deviation + 75kHz • 
Field strength, less than 50t/V/M at 
50ft • 2 transistors • 1.5VDC at 
2.5MA
No 1 Unidirectional

No. 2 Omnidirectional

$27.95

$21.50
WE REGRET THAT PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

1B3GT
>V B. Some types are rare — will not be available again.
6AN8 6BN4 6CG7 60 R7 6GK5 6W6 17Z3 12CU5 EBF35 UCLI2

1S4 6AN4 6BZ7 6CW5 6DT6 6GV8 6W2 18GV8 12B4A ECH35 DF96
1A5 6AL5 6BA8 6CL6 6048 6GH8 6V4 19AQ5 12DL8 ECH83 DL96
1K3 6AB8 6BH8 6C4 6DB6 6G8 7AN7 21A6 I2BZ7 ECL80 DK96
1U4 SAMSA 6BR5 6CM6 6OQ5 6HG5 7N7 12AU6 12FR8 EY86 OMISO
1BC2 6AR8 6BR7 6CA4 6EM7 6J8 7GS7 12AO4 12FX6 ECC88 922
3A5 6AJ8 6BQ7 6CD6 6EH7 6JN8 8LT8 12AC6 12FX8 EBF83 5670
3CB6 6AC7 6BV7 6CU5 6ES8 636 9A8 12AD5 12K5 EBF89 5686
4GK5 6AO5 6BY7 6CK5 6EM5 6KV8 9AK8 12AD6 12X4 ECC86 5691
5AR4 6AB4 6BW7 6CJ6 6ET6 6L7 9BJ11 12AT6 30AE3 ECH81 5693
5Y3 6AH4 6BR8 6CZ5 6EW6 6N8 9JW8 12AN7 35A5 EY51 5751
5X4 6AF4 6BK7 6CM8 6EU7 6SJ7 9AO8 12AV7 35C5 EBC41 5763
5Y4 6A8 6BJ5 6CU8 6EU8 6SK7 11AR11 12AL5 35W4 ECL88 5828
6AO6 6AU6 6B8 6CN7 6EA8 6SA7 15CW6 12AX4 38HE8 ECC801 5963
6AK6 6BZ6 6K6 6CH6 6EJ7 6SL7 15A5 12AQ5 S0EH5 PL81 5965
6AR7 6BE6 6BD7 6CM7 6FH5 6807 15A6 12AE6 92AG PL82 6060
6AM5 6BM8 6BH5 6CB6 6FO5 6T8A 15DQ8 12BY7 108C1 PL83 6062
6AM6 6BC7 6805 6CF6 6FY5 6U8 16A8 12BL6 117Z3 PL84 5876
6AD8 6BJ6 6CS6 80 R8 6F7 6V6GT 16A5 12BA6 15004 PY88 5933
6AK8 6 BOB 6CO6 6DS8 6FI7 6V9 17JZ8 12BA4 EF86 PCL84 6350
6AE8 SBN6 6CK6 6DC6 6F5 6W4 17BF11 12BE6 EL95 PCC88 6386

$1.35 EA MINIMUM ORDER $6 00. 10 MIXED TYPES $9,50 P.P. $1.00.

PP 80c
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12 er 24 Veit Ranpe: Romanes 220240 whs

242

213

12».
300MA 
05

'24».
150MA 
0.25 
0.5

TRANSFORMERS

18
70

108
116
115

12
20 IV

198 
283
425
793 

1020 
1538 
2268
2722 
5300

Secondary 
Windings
012V at 150 MAx 2 
012V at 0.25A x 2
012V at 0 5Ax 2 
012V at 1Ax 2 
O12Vat2Ax2 
O12Vat3Ax2 
012V at 4A x 2 
012V at 6Ax2 
012V at IDA x 2

50 Volt Range: Primaries 220-240 whs
Voltages obtainable: 6. 7. 8. 10. 14. 15. 17. 19. 21. 25. 31. 33. 40. 50. or 25-025.

ADVERTISING 
INDEX

15/30 Volt Raute:
obtainable 3, 4, 5, 6, 8, 
or 15-0-15.

Primarin 220-240 volti.

Ref. Amps
No. 15V

51 10
30Vs

350 
4 50 
500 
7.20
900

11.40
15.00
16.80
2490

Völlig«
0, 10, 12,15, 18,20, 24, 30, or 12-0-12

Wt. 
Gms 
3120

Secondary Tipi $ 
and Windings 

0-12-15V at 5 amps woo 
3-5-9-1SVat5amps

30 Volt Rm*»: Primaries 220 240 whs
Vohages obtainable: 3. 
15-0-15.

10. 12. 15. 18. 20. 24. 30. or 12-0-12 or

112
79

0.5

21 
89 10

Wt. Gms.
623
737

1361
2600
5670

Secondary Taps 
0-12-15-20-24-30 
0-12-15-20-24-30 
012-15-20-24-30 
012-15-2024-30 
012-15-2024-30

600
750

1020
1260
2610

Ref.
102
103
104
105
106
107

Wt.
737 

1304 
2495 
3176 
4100 
5444

Secondary Taps 
0-19-25-33-40-50 V 
0-19-25-33-40-50 V 
0-19-25-33-40-50 V 
0-1925 33-40-50 V 
0-19-25-33-40-50 V 
019-25-33-40-50 V

8 40
9 60 

12.60 
1500 
18 00 
26 40

60 Volt Range: Pnmaries 220-240 whs
Voltages obtainable: 6. 8. 10. 12. 16. 18. 20. 24. 30. 36. 40. 48. 60. or 
or 300-30.

240-24.

Ret
124
126
127
125
40

737 
1361 
2495 
4083 
5670

Secondary Tapa
O24-3O4O48-60 V 
O24-3O4O48-60 V 
024-30-4048-60 V 
0 24-30 4 048-60 V
O24-3O4O48-60 V

7 80 
960

12 60 
18.60 
2520

Miniatura transformara with acraan«: Primaries 220-240 whs

Ref. 
238 
212 

13 
236 
207 
205 
214 
221 
206 
203 
204

MA
200

100 
330. 330 
500. 500 
500. 600 
300, 300 
700 (OC)
1A. 1A 
500. 500
1A. 1A

Wt Gms.
85 

595
113 
198
566 

1077
623 
737

1304 
822

1417

Vohs
3-03 
06. 0-6 
9-0-9
09. 0-9 
08-9. 0-8-9 
015-20. 0-1920 
020. 0-20 
2012-0-12-20 
015-20. 015-20 
015-27. 015-27 
015-27. 0-15-27

660
3 50
350
630
720
500
780

10 80
10.20

“All transformers continuously rated, vacuum varnish impregnated and guaranteed."
Prices do not include postage or pecking. Assess postage to your address using weights given and add 10% of postage rate for pack
ing. Unless quoting sales tax number add 15% to order cost.

DOUGLAS TRANSFORMERS, BOX 23, COORANBONG, NSW. 2265.
Personal Callers: 477 Freemans Drive, Cooranbong. Telephone (049) 77 1431.

OUR LATEST HANDBOOK

PROJECTS & CIRCUITS
NUMBER TWO

27 DO-IT-YOURSELF PROJECTS 
FROM ELECTRONICS AUSTRALIA

You can't afford to miss out on this exciting new book from "Elec
tronics Australia". Here are just a few of the projects it contains: 
remote TV headphones, multi-band vertical aerial, roulette wheel, 
radar burglar alarm, model train control, voice-operated relay, 
transistor tester, water level alarm ... plus many more. Get your 
copy now!

Available from newsagents, electronic slippliers and also "Electronics 
Australia”, 57 Regent St, Sydney. PRICE $3.00 OR by mail order from 
"Electronics Australia”, PO Box 163, Beaconsfield 2014. PRICE $3.60.

SUBSCRIPTION SERVICE
ElECTROniLS

j Australia
Subscription Rates
$A 17. OO per year 
within Australia.
$A20. OO per year 
elsewhere.

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance, to Electronics Australia Subscription 
Dept., John Fairfax & Sons Ltd. GPO Box 506, Sydney, 2001. Subscription will start with first available 
issue.

Name............................................................... ...............................................................

Address...........................................................................................................................

Postcode................................... Enclosed is....................... for.............................. years

A&R Soanar 48
Ace Radio 119
Adcola Products 80
Agfa-Gevaert Ltd Facing 32
All Electronic Components 66
Ampec Engineering Co. 109. 111. 113
Applied Technology Pty Ltd 69
Arlunya Pty Ltd 29
Audio Telex Communications Pty Ltd 88
Auriema (A'Asia) Pty Ltd 27
Australian Government Recruiting 42
Bail Electronic Services 98
Bright Star Crystals Pty Ltd 100
Cash-More Sound Systems Pty Ltd 32
Chapman L.E. 116
Classic Radio 84
Convoy International Pty Ltd Facing 88
Customs Communications 75
Dandy Electronic Discounts 118
Davred Electronics Pty Ltd 78
Deitch Bros 112
Delphi Indi tries Ltd 108
Dick Smith Electronic Group 34. 52, 53, 59,
Dick Smith Electronic Group 82, 90. 102
Diggerman Electronics 118
Douglas Transformers 120
E D & E. Sales Pty Ltd 66
Electrocraft Pty Ltd 92
Electronic Disposals 75
Elmeasco Instruments Pty Ltd 45
Fairchild Australia Pty Ltd 6
Ferguson Transformers Pty Ltd 40
GFS Electronic Imports 95
Garvey Brian & Associates Pty Ltd 37
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Hagemeyer (Aust.) IBC. Facing 33
Harman Australia Pty Ltd 22
Instrument Technology Pty Ltd 63
International Correspondence Schools 21
Lafayette Electronics 100
Lanthur Electronics 108
McGills Newsagency Pty Ltd 115
Mercantile Credits Ltd 16
Nomis Electronics Pty Ltd 114
Parameters Pty Ltd 19
Paris Radio Electronics 73
Pennywise Peripherals 71
Philips 2
RCS Radio 65
Radio Despatch Service 36
Radio Parts Group 94
SM Electronics 73
Sanwa Electric Instruments 107
Scaler Industries Pty Ltd 92
Sontron Instruments 73
Sony Kemtron Pty Ltd |FC
South West Electronics 72
Stanton Magnetics. Inc. 24
Stotts Technical College 51
Sulco Pty Ltd 118
Television Replacement

Service Pty Ltd 63
Union Carbide Aust. Ltd Facing 89
Vicom International 96, 104
Vidio Technics 89
Warburton Franki Ltd 64, 80
Wireless Institute of Australia 101
Zephyr Products 20
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JVC offer/ flexibility in 
/ound reproduction
Your current hi fi system most likely has a vital, but highly 
versatile element missing. A JVC SEA-20 graphic equal
izer. Take a close look at your current amplifier or receiver 
and you’ll notice it only offers bass and treble controls, 
and some include a third for midrange, but none approach 
the accuracy and flexibility of the SEA graphic equalizer 
system developed and patented by JVC.

Over 400,000 ways to hear better sound.
By adjusting the seven tone controls covering the 

frequency range at 60Hz, 150Hz, 400Hz, 1,000Hz, 2,400Hz, 
6000Hz and 15,000Hz you can create over 400,000 differ
ent sounds. A feat normally not achieved (with a stereo 
amplifier or receiver) outside a professional recording 
studio. But, then the SEA-20 is a true JVC professional.

Get better performance from your components and 
listening room.

Why do you need such tremendous variations in 
tone? Quite simply, they help you to overcome the short
comings of the acoustics in your listening room; they also 
help you to compensate for the deficiencies in old or poor 
recordings.

Finally, they can do wonders for the frequency re
sponse of your speakers, and where you place them. SEA 
is really quite easy to use. For example, the 60Hz switch 
reduces record hum or rumble, and it can add greater 
clarity to the ultra low bass of an organ. The problem 
of booming speakers is simply handled with the 150Hz 
switch, while boosting the 400Hz switch it adds clarity to 
the upper bass. And in the important midranges, the 1,000 
control adds new dimension to the vocals of your fav
ourite rock performers, while the 2,400Hz controls the 

upper midrange. The 6,000Hz switch brings out the best in 
strings. You can even reduce tape hiss and diminish the 
harsh sound of a phono cartridge at high frequencies, 
with the 15,000Hz control. Then, to double check any 
adjustments SEA works with a tone cancellation switch 
which permits you to instantly compare your setting with 
a perfectly flat response.

SEA equalized recording.
You’ll enjoy an infinite number of practical applica

tions for SEA in home tape recording. SEA equalized 
responses may be reflected on your tapes as you record 
them. With SEA it’s easy to eliminate record scratch and 
surface noise, reduce tape hiss, and emphasize vocals 
or the highlights of any musical instrument. The Monitor 
and SEA Defeat Switches are also provided to enhance 
the SEA versatility and utility.

For around $170 JVC offers flexibility in sound 
reproduction.

Do yourself a favour. .. listen to the SEA-20 versatile 
performance at your nearest JVC dealer, we believe for 
around $170, you can afford the accuracy and flexibility 
which this JVC graphic equalizer offers. Listen . . . you’ll 
find it quite an experience.

Frequency Response of 7-Band S.E.A.
(dB)

1kHz 10kHz 
Frequency (Hz)

Frequency Response of Bas&Treble Tone Controls

I00 400 1k 4k
Frequency (Hz)

graphic equalizer
SEA-20 S.E.A. GRAPHIC EQUALIZER

JVC
POWER SEA REC tape monitor

%
mfeai

60Hz 150Hz 400Hz

'nfut attenuator
-6dB

15kHz

JVC
the right choice

for pure Hi Fi entertainment!
For details on all JVC Hi Fi Equipment, write to: 
JVC Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033
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© Technics
Stereo Record/Reproduce Amplifier 9900

RS-9900US.Two components for one reason: lb outperform all other cassette decks.

T78.17

Technics
,__  _ hi-fi

SndservJce National Technics Catalogue, please write to:
<Mby_haco—| National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033,

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 permi ts professional- type 
tape/ source monitoring.

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/ 8kHz 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.


	Research makes the difference.

	Editorial Viewpoint

	Reflections on our new mini computer


	News Highlights

	New video projection system

	Professional Pattern Generators

	Designed and manufactured in Australia by

	the ARLUNYA division of THE DINDIMA GROUP PTY. LTD.

	NEWS HIGHLIGHTS

	Finds faults in overhead power cables

	IC hearing aid





	L. M. Ericcsson

	telecommunications pioneer

	Electronic

	Backgammon

	Machines with a human voice

	A TYPICAL LETTER:

	Available from leading Electronic

	APPLYING FOR PATENTS — Continued

	OTHER QUOTES:

	IN CONCLUSION:



	Electronics is where it’s all happening

	...if you’re into it you’ve got it made !

	ICS Home Study ...your passport to success in life!

	YES!


	Hi Fi News

	THE BATTLE FOR SURROUND SOUND:

	WHICH SYSTEM WILL WIN THROUGH?

	by ADRIAN HOPE*

	BACKGROUND



	Better stereo records are the result of better playback pick-ups

	Enter the Hew Professional Calibration Standard,Stanton's 881S

	Toshiba-EMI service




	B&W DM7

	The DM7 complements a remarkable range of monitor loudspeakers from B&W.

	A compact 3-speaker system for flats and home units:

	THE PLAYMASTER 3-26L SYSTEM


	The superb dual layer tape

	Why blame your tape recorder for problems caused by your tapes?

	CROSSOVER

	PLAYMASTER 12" KIT

	PLAYMASTER 10" KIT


	SAVE UP TO 50% ON....


	A low-cost 3MHz frequency counter

	Low-cost 3MHz frequency counter

	PARTS LIST

	Drake W-4

	Drake WV-4


	Drake Directional RF Wattmeters

	Drake

	MN-4 & MN-2000 Matching Networks

	$270.00



	VK Po wer mate

	Advance into the new era of precise electronic measurement

	Features:

	Supplied complete with:

	•	12 MONTH GUARANTEE

	POWERMATE PARTS LIST


	Stotts >

	intimi » J

	This is the original Mini-scamp microcomputer kit as described in E.A.




	$1O500

	$149

	$4050

	<$2250



	DID YOU GET YOURS?

	. $34.50

	. $4.75




	New, expandable 2650 mini system


	MINI-COMPUTER BREAKTHROUGH!

	COMPLETE $QCQ2U SYSTEM UDO

	RONICS AUSTRALIA

	I st. PRIZE

	nd.

	PRIZE VALUE^

	rd.

	PRIZE costs $180 pl us


	PRIZE


	j The Serviceman

	Electronic stopwatch

	INSTRUMENT TECHNOLOGY Ki 192 PRINCE'S HIGHWAY ARNCLIFFE SYDNEY, NSW. 2205

	Phone 59 0291	Telex AA20940

	DeC-IT and BLOB-IT

	Heathkit Experimenter/Trainer

	Heathkit Digital Design Experimenter/ Trainer

	THE SERVICEMAN

	ALL SILICON 30/60w PA PORTABLE AMPLIFIER

	NSW 2207 587 3491


	E. D. & E. (SALES) PTY LTD

	Now Trading as

	ALL ELECTRONIC COMPONENTS





	Tape reader kit for hobby computers

	APPLIED TECHNOLOGY

	PTY. LTD.

	$250 POST FREE OR


	Microcomputer News & Products

	MICROPROCESSORS

	SuilH 6800



	NEC TK-80 system

	THE PACESETTER IN AMATEUR RADIO

	* ROTATORS * ANTENNAS * METERS

	CUSTOM COMMUNICATIONS

	How to program a computer and retain your sanity

	$3.95

	Soldering printed circuits

	5" TRIGGERED	5" TRIGGERED	5" TRIGGERED


	Classical Recordings

	NEW STANDARD PM-403 W-24 WATT STEREO AMPLIFIER AT LESS THAN TRADE PRICE

	$59.00

	$82.00

	NEW STANDARD B.S.R. C123

	RECORD CHANGERS



	CLASSIC RADIO

	245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.


	EEI Series 400 CARTRIDGE

	OFF RETAIL

	YOU SAVE .


	ik $5.95 A 
	YOU PAY ONLY $23.80

	NORMAL PRICE $29.75

	State

	Postcode






	‘Eveready’real red-Hooded, long-life batteries.

	(B 5ÎEHE

	TV INTERFERENCE: SURVEY RESULTS FROM THE USA*

	MOBILE, MARINE,

	BASE STATION


	SCALAR INDUSTRIES PTY. LTD.

	TELEVSION AERIAL AND DISTRIBUTION EQUIPMENT, CB RADIOS, AERIALS & ACCESSORIES, TRADE SUPPLIED


	Dick Smith Contest Cartoon

	NEW BROCHURE ON CB INTERFERENCE


	(B scene

	Realistic TRC-461 “One Hander” CB

	ICOM

	KENWOOD TS-520S transceiver

	Sth Melbourne Vic. 3205

	vicom

	Features

	Manufacturer’s technical data



	”^1110



	Lafayette))

	10 Metre Amateur Band Transceiver

	UNIMETRICS $179.50



	Lafayette))

	IONOSPHERIC PREDICTIONS FOR MAY

	WyAESU from DICK SMITH

	WHEN YOU REALLY CONSIDER THE ALTERNATIVES - THERE ARE NONE!

	Cat D-2850


	WIN A TRIP FOR TWO TO TOKYO

	AUSTRALIA'S AIRLINE TO THE WORLD

	nmn,EURmio

	YAESU FRG-7: Excellent for the amateur bands and DX


	meters i——



	SHORIUinUE

	PDM-500/C

	ELECTRONICS

	EA HANDBOOKS:

	LOGIC PROBES & DIGITAL PULSER

	AMPEC ENGINEERING CO. PTY LTD

	42 THE STRAND, CROYDON, NSW 2132. TELEPHONE: (02) 747 2731, (02) 74 8063.




	New Products

	PC board transfers

	AMPEC ENGINEERING CO. PTY LTD

	LED-lighted switch ,

	Ampec has APR

	400V 6A diode

	Night light for safety

	oR; wire wrapping center

	NIB B^ JiB^^ 	 _	_	689 SOUTH ROAD,

	NUMIS ELECTRONICS PTY LTD

	PAMPHLET FOR DXers

	LEVEL AND BALANCE METERS

	POTS


	NOTES & ERRATA

	For precision readings of LOW TORQUE VALUES

	TORQUE WATCH GAUGES





	SULC

	469 PACIFIC HIGHWAY ARTARMON N.S.W.

	LOG BOOK

	$57.00

	SAVE 66%

	GARRARD MODEL SL65B CHANGER-PLAYER

	PLAYMASTER 40 4- 40 STEREO AMPLIFIER


	BATTERIES

	ONLY $29.50


	TRANSFORMERS

	DOUGLAS TRANSFORMERS, BOX 23, COORANBONG, NSW. 2265.


	SUBSCRIPTION SERVICE

	j Australia

	Subscription Rates







