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Headphone 
amplifier 
for CD players

Our new stereo headphone am­
plifier is a high-performance 
unit with adjustable output level 
and two headphone outputs. It 
also features group delay com-, 
pensation circuitry for those 
CD players that only have one 
D-A converter. Details page 44.

What’s coming
Next month, we intend to de­
scribe a 153mm 7-segment 
LED readout which can be 
used as a basis for large display 
panels. See page 130 for further 
details.

Superconductivity: 
the heat is on!

f • lF« •
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Exciting progress is being made 
in superconducting research. 
We take a look at recent devel­
opments and consider the impli­
cations. See story page 10.
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letters to 
the editor

No room 
for politics

I feel that I must protest to you at the 
editorial in the current (April 1987) 
Electronics Australia.

I have been a reader of the publica­
tion since No.l Radio and Hobbies and 
it has generally maintained a neutral 
political stance, but your editorial would 
do well as a leading article in the “Her­
ald”!

I can’t understand how you could put 
such a political editorial in “your” 
magazine and I hope it doesn’t occur 
again, as it was in bad form.

I’m not voicing an opinion one way 
or the other on the merits of the card.

J.A. Mead,
Bexley, NSW.

Australia Card - 
the contrary view

So the Editor no longer supports the 
Australia Card. I wonder what changed 
his mind? Yes Mr Simpson, I know 
what you said, but ... Although pub­
lishers have been known to sell out to 
vested interests in the past, a respected 
technical journal is not the kind of 
organ one would expect to indulge in 
political propaganda.

All that having been said, as Elec­
tronics Australia has decided to enter 
the political arena, let me take a few 
lines to debate the views tendered by 
the redoubtable Mr Leo Simpson.

Firstly, in politics there are no guar­
antees. An extremist right-wing, left-

Registered by Australia Post — publication 
No. NBP 0240.
ISSN 0313-0150
•Recommended and maximum Australian 
retail price only

Australia card
Congratulations are in order for your 

fine editorial regarding the Australia 
Card. I do not often agree with you but 
in this 1 believe every Australian should 
take a stand at this further legislative 
shrinking of hard won liberties.

It is a historic fact that elected gov­
ernments unable to cope with changing 
social and economic conditions tend to 
lean towards limiting the freedom of its 
citizens. 

wing or religious fundamentalist govern­
ment could do here just as they have 
elsewhere. No laws ever invented can 
stop a malicious government from wil­
fully harming its own citizens.

Secondly, I trust that it is mere na­
ivete that leads the Editor to assume 
that the Australia Card will give rise to 
massive oppression of free Australians. 
He goes on to refer to the Card as a li­
cence . . . where (none) was required 
before.” Rubbish.

There appears to be a semantics 
problem here. The Card will be an iden­
tity card. That is to say, it will serve to 
identify people. Reference is made to 
the inevitability of Government depart­
ments having access to “a bank of infor­
mation on births, deaths and mar­
riages.” 1 should sincerely hope so — if 
only so we can work out who is still 
alive!

Thirdly, the final part of the editorial 
was next to a silly-season piece about a 
neo-luddite who shot an automatic teller 
because it took his card from him. We 
are then told that in Florida, an auto­
matic teller is worth $75,000 but a 
“mere-person around $3.50”.

Most other countries have had iden­
tity cards for decades but civilization 
has not crashed down because of that. 
Could it be that the real reason behind 
the trumpeting noises from the Editor’s 
desk is that somewhere somebody made 
someone an offer they couldn't refuse? 
Or was it just that, being April, some­
thing slipped in by mistake?

1 submit that the introduction of yet 
one more plastic plate is nothing to get

To rid ourselves of the Australia Card 
after its introduction will cause much 
controversy, shouting and gnashing of 
teeth. Yet all this can be avoided with 
common sense at the ballot box.

On such an important matter as the 
Australia Card only a national referen­
dum could, in all justice, decide 
whether Australians of today and those 
to be born in the future will be people 
with dignity or mere bleeps on a data 
bus.

M. de Bortella.
Derby. WA.
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upset about. Most of us already have a 
wallet full of the things. Also, most of 
the information the Editor is getting 
nervous about is already on file, and is 
available on request by any department.

Despite the much-vaunted Freedom 
of Information Act much of the infor­
mation is kept secret, including the ex­
istence of the files. This includes much 
information held by private corpora­
tions.

I do not feel therefore that the intro­
duction of a national ID card, of itself, 
can cause harm to decent honest Aus­
tralians. Only those with something to 
hide, something to gain, or suspect 
motivation would rush to oppose a rea­
sonable move to sort the sheep from the 
goats.

Let’s do less bickering over such 
minor political red herrings. Let us in­
stead keep a sharp eye on whoever gets 
into Canberra and keep them honest.

A.E. Miller,
Kyeemagh, NSW.

Components for 
vintage radio sets

“Vintage Radio Restoration” strikes 
a chord, but some of the text in the ar­
ticle in April 1987 issue jars a little. 
May I comment:

On page 11, the text states “ . . . 
valves present a major problem . . . 
no one stocks or sells them anymore.” 
Wrong. There are some half dozen re­
tailers who have a moderate range and 
two of these at least have many thou­
sands of tubes. One of these retailers 
advertises in issue after issue in EA’s 
Marketplace. Another regular advertiser 
(pl06) offers valves from time to time. 
And if one is keen, mail order from the 
UK takes only ten days from letter to 
delivery for almost any tube.

Much the same comment applies to 
electrolytics. On page 13, the text states 
that “ some (electrolytics) still work 
after forty years”. Indeed they do; 
about 75% of them. I would venture to 
guess that some six of the eight discern­
ible in the pl5 photo would be reusable.

The comment “ . . . obtaining these 
high voltage electrolytics is a bit like 
trying to buy new valves” is entirely 
correct. They have never been unavail­
able, but one has to shop around as 
only about one component stockist in 
three keeps them.

The suggestion is to test old electros 
on this basis:

continued on page 127

Editorial 
Viewpoint

It’s great to be back!
Hello! Yes, that is a new face up there, although those of you who are 

long-time readers of EA may find it rather familiar. I was with the magazine 
for just on 20 years, until late 1979.

Why am I back? Well, there have been a few changes here at the EA edi­
torial office. Leo Simpson, Greg Swain and John Clarke are all leaving us to 
pursue a project of their own. Both Federal and I are sorry to see them go, 
because they’ve obviously worked hard to keep EA in its leading position for 
many years.

Of course the departure of three such key people will leave something of a 
vacuum, to say the least. In view of my past long experience with the maga­
zine, our publisher Michael Hannan approached me, and asked me to return.

So here I am, back at the EA helm once again and delighted at the oppor­
tunity to guide it through the next exciting phase of its long and distinguished 
history. As you probably know, it is one of the oldest flourishing electronics 
magazines in the world. Federal Publishing, Michael Hannan and I are fully 
committed to its continuing excellence.

To be honest, right at the moment things are actually rather more hectic 
than they should be because, initially, I’ll be producing the magazine with 
very few staff — as well as interviewing for new people. So please bear with 
us for a month or two, if the magazine is a little rough around the edges or 
even a few days late.

But as soon as these temporary hassles are over, it’ll be full speed ahead 
and steady as she goes (sorry about the corny maritime analogy!). You can 
look forward to better, brighter and more informative issues than ever be­
fore, to help you cope with the ever-changing progress of electronics.

Over the last eight years, I’ve been able to learn a lot from people in both 
the electronics and publishing industries — including my ex-boss and good 
friend Dick Smith, who has been outstandingly successful in both areas (as 
well as flying that chopper!). Also my old mate Dick Levine, managing editor 
of the respected industry newspaper Electronics News, and his boss John 
Bragg (one of nature’s gentlemen). And lots of others, too numerous to men­
tion here ...

It’s been an excellent opportunity to see things in broader perspective, and 
I’ve come back with recharged enthusiasm and a host of new ideas. Over the 
next few months you should start to see the results.

By the way, I’m very interested in your ideas for improving the magazine. 
So please let me know what you think.

Jim Rowe
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News Highlights

JVC releases it’s first DAT recorder
JVC has released its first Digital 

Audio Tape recorder in Japan. The new 
unit is equipped with a long playing 
mode which enables continuous four 
hour recording or playback.

The new XDZ-1100 DAT deck uses 
the rotary head system decided upon by 
the DAT committee. Brief specifica­

Anglo-Australian group to pursue cable contract
An agreement to form an Anglo-Aus­

tralian consortium has been signed by 
Australia’s Amalgamated Wireless 
(Australasia) Ltd (AWA) and Britain’s 
STC PLC.

The new consortium, to be called 
Submarine Systems Pacific, has been es­
tablished specifically to play a major 
role in a proposed undersea fibre optic 
telecommunications network in the Pa­
cific region, estimated to be worth $1 
billion.

The first system in the network will 

tions for the new unit include: 20Hz- 
22kHz frequency response; 96dB dy­
namic range; and dimensions of 435 x 
100 x 310mm (W x H x D).

The DAT recorder costs 198,000 Yen 
which is approximately $1,980. No de­
tails are yet available as to when the 
product will be released in Australia.

be Tasman 2, a $120 million link be­
tween Sydney, Australia and Urenui, 
New Zealand. This 2500km link will be 
the first international submarine fibre 
optic link in the Southern Hemisphere 
and is scheduled for completion in 1991.

The consortium agreement was signed 
at AWA’s corporate headquarters in 
Sydney by Dr Nigel Horne, Director of 
Technology and Corporate Develop­
ment for STC, and Mr John Hooke, 
Chairman and Chief Executive of 
AWA.

Electronics directory
Microel have released the Microel Di­

rectory of Australian electronics product 
manufacturers.

The directory covers companies which 
manufacture products in Australia that 
contain a substantial element of Austra­
lian electronics design capability. This 
includes printed circuit boards, products 
containing discrete active and passive 
components, hybrid circuits, standard 
linear and digital electronic circuits, mi­
croprocessor-based products and custom 
and semi-custom integrated circuits.

Details given on each company in the 
Microel directory include its contact 
person, address, telephone and telex 
numbers, the size of the company and a 
general guide to the products manufac­
tured.

The database is updated regularly as 
new information becomes available.

Copies of the current Microel Direc­
tory are available from the NITC Secre­
tariat for $12.50 including postage and 
handling. For further information, con­
tact Mr Tom Bujna on (062) 644 302 for 
further information.

Toshiba develops fast 
1Mb static RAM

Researchers at Toshiba Corporation 
in Japan have developed a 1-megabit 
(1Mb) CMOS static random access 
memory (SRAM) with a typical address 
access time of 25 nanoseconds (25 bil­
lionths of a second) — the world’s fast­
est.

Utilizing 0.8/im microlithography 
technology, it integrates approximately 
6.3 million elements (including transis­
tors and resistors) on a 6.86 x 15.37mm2 
chip. The new RAM incorporates four 
NMOS transistors and two polysilicon 
resistors per memory cell, plus a periph­
eral CMOS circuit. Typical operating 
and standby currents are 15mA and 
2/xA respectively.

Toshiba plans to commercialize the 
chip in 1988, and it is expected to be 
widely used as a memory device for 
compact office automation equipment 
such as workstations, personal comput­
ers, printers and word processors. The 
device is especially suitable for portable 
equipment which requires lower power 
consumption or which operates on bat­
teries.
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IBM moves against the 
clone makers 
with Australian made 
machines

In a move to strongly reinforce its 
position in the marketplace, IBM has 
released a wide range of new personal 
computer products which includes eight 
new processors, four new CRT displays, 
printers, enhanced operating systems 
and new applications software.

The base of the new family is the 
IBM Personal System/2 which super­
sedes but remains compatible with the 
large existing base of IBM PC, PC XTs, 
PC ATs and clones. At the same time, 
IBM has thrown up a strong defence 
against the clone makers by producing 
machines with open architecture, which 
encourages third party peripheral manu­
facturers, but having many proprietary 
design features which will be very diffi­
cult to copy or reproduce.

The new machines are faster, handle 
much more memory, have multiple dis­
play modes, a bigger keyboard and have 
more integrated functions. Each ma­
chine has a universal power supply 
which will automatically operate from 
AC mains anywhere in the world.

The base machine is the Personal 
System/2 Model 30 which is physically 
much smaller than the superseded IBM 
PC but is more powerful in many re­
spects. It comes standard with two 
90mm disc drives each of 720K capacity. 
The microprocessor is the Intel 16-bit 
8086 operating at 8MHz with no wait 
states, and 640K of RAM is standard. 
Integrated functions include multicolour 
graphics display port (supporting text 
and graphics), serial port, parallel port 
and mouse port. There are three inter­
nal slots for expansion boards although 
for most applications these will not be 
needed.

The Model 30 is also available with a 
single 90mm disc drive and a 20 mega­
byte hard disc drive.

One keyboard is standard to all 
models. It has 101 keys including 12 
function keys which are arranged in a 
row along the top rather than in two 
columns at the side. There are three in­
dicator lights (Num lock, Caps lock and 
Scroll lock) and quite a few other 
changes which have been made in re­
sponse to feedback from users.

A big step up to better than PC-AT 
performance is presented by the Model 
50. This uses the Intel 80286 processor 
operating at 10MHz. Standard RAM is

1 megabyte, optionally expandable to 
7MB. Integrated functions include serial 
and parallel ports, mouse port and the 
VGA port which provides all currently 
available display standards such as CGA 
and EGA (enhanced graphics adaptor). 
A 1.44MB 90mm disc drive is standard, 
together with a 20MB hard disc.

Both the Model 30 and 50 machines 
are considerably smaller than the 
PC/XT and PC/AT machines they su­
persede.

Two even larger machines complete 
the line-up. The Model 60 also uses the 
80286 processor operating at 10MHz, 
with 1MB RAM as standard expand­
able up to 15MB. The Model 60 is a 
vertical machine, meant to sit on the 
floor underneath a desk or table. It also 
has a 1.44MB 90mm disc drive and a 
44MB hard disc. Other versions come 
with 70MB or 115MB hard discs. It has 
the same integrated ports as the Model 
50 and has seven expansion slots.

The top machine in the new Personal 
System/2 range is the tower Model 80. 
This is a 32-bit machine employing the 
80386 microprocessor running at 16MHz 
or 20MHz. RAM is 1MB or 2MB with 
80 nanosecond access time. Other fea­
tures are similar to the Model 60.

IBM hopes to gain a big advantage 
over the clone makers with these new 
machines. They all make extensive use 
of surface mount devices, programma­
ble logic devices and proprietary ROMs 
which will make it much harder to copy 
these new machines than the superseded 
models.

IBM has made big investments in its 
Wangaratta manufacturing facility to 
make the Model 30. The Victorian plant 
will supply the Australian and South 
East Asian market. The investment in­
cludes all the equipment and technology 
needed to make and fully assemble the 
complex multilayer boards.

Ace winners
The three winners of the Ace 

April Guessing Competition 
drawn on the 21st May, 1987 at 
the EA office by Selwyn Sayers 
are: Ian Cuttie, 33 Grange 
Crescent, Cambridge Gardens, 
NSW 2750; Colin Bulloch, C/- 
Telephone Exchange, Cobar, 
NSW 2825; and David Robinson,
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News Highlights

New course in chip programming
Engineering students at Sydney Uni­

versity will be using three IBM AT Per­
sonal Computers to research and de­
velop advanced manufacturing systems 
as part of their studies in 1987.

Professor Hugo Messerle, Head of 
the Electrical Engineering School, said 
that Australia lacked training centres 
which could establish and maintain ad­
vanced technology in industry and was 
seriously under-engineered in compari­

Export order for Philips radios
Philips Australia has won a large ex­

port order from the French for its Aus- 
port order from the French for its Aust 
ralian designed FM-92 series of mobile 
Philips’ Clayton works in Victoria.

Philips has already received three 
large orders from France totalling 
nearly one thousand units. Among the 
first French customers are Parisian traf­
fic police and provincial firefighters. 

Business Briefs
• Vicom Australia Pty Ltd has moved to new and larger premises in 
South Melbourne. The new location offers expanded areas for Vicom’s 
Research and Development. The new address is 4 Meaden Street, 
South Melbourne, Vic. Telephone (03) 690 9399
• Motorola has moved to new premises at 100 Asquith Street, 
Silverwater, NSW 2141. Phone (02) 647 2355.
• Elmeasco Instruments Pty Ltd has announced the retirement of Mr 
L.S. Altman as Managining Director. Mr Altman remains a Director and 
consultant to the group. At the same time, Mr Mike Collins, General 
Manager of Tech-Rentals Pty Ltd, has been appointed a Director of 
Elmeasco and assumés the position of Acting Chief Executive Officer.

Elmeasco is one of Australia’s largest test and measurement 
companies and became a subsidiary of Tech-Rentals Pty Ltd in 1984. 
• Chloride Batteries Australia and Dunlop Batteries have merged to 
form a new company: Pacific Dunlop Batteries Industrial. Mr Brian 
Thorpe, who was previously General Manager of Chloride Batteries 
Australia Ltd, takes on the role of General Manager of the new 
company.

son to Japan which has a graduate ratio 
eight times greater than Australia’s.

The three IBM ATs will be used in a 
digital system design laboratory which 
will give students the opportunity to 
program and test computer logic chips.

The PC ATs will run Altera Corp 
Software to create and edit programs 
for digital systems analysis and design. 
The programs are then transferred to 
logic chips and tested.

The French systems require different 
operating parameters to those in Aus­
tralia and the inbuilt flexibility of the 
FM92 enables it to accommodate these 
changes without costly modification. 
The radios are supplied through an as­
sociated Philips company, Societe Fran- 
casie des Tech Pye (SFTE) in Paris.

The first consignment of 300 radios 
was freighted during May.

Spraypainted 
superconductors!

Scientists at IBM in New York have 
found a way to “spraypaint” large and 
complex surfaces with high temperature 
superconductor material. This raises the 
prospect of inexpensive, easy-to-apply 
magnetic shielding, computer wiring and 
other applications that might benefit 
from the material’s unique properties 
and new found workability.

The latest discovery follows just 
weeks after IBM’s announcement that it 
had made the first practical thin-film su­
perconducting from the new supercon­
ducting material.

By using a common industrial tech­
nique called plasma spraying, IBM has 
been able to coat items of various sizes 
at approximately the same rate of speed 
taken to spraypaint a car. The research­
ers believe that they are the first to 
quickly and easily coat complex shapes 
such as preformed wires, contoured and 
flat surfaces and even tubes made from 
ceramic, quartz and metals.

Initial experiments point to coatings 
that adhere and that are workable 
enough to merit optimism about their 
ultimate usefulness. The material, a 
combination of yttrium, barium and 
copper oxides, resembles flat black 
paint. It becomes completely supercon­
ducting in the temperature range of liq­
uid nitrogen — “warm" enough to be 
practical for many scientific and indus­
trial uses.

Most of the materials and wires that 
IBM researchers have coated have be­
come superconducting at between 60 
and 82 degrees above absolute zero.

Flat TV screen 
for cockpit displays

The arrival of the world’s first high 
resolution flat, thin cathode ray tube 
(CRT) — just 50mm thick and so rug­
ged that it can be dropped without 
breaking — will have a big impact on 
aircraft cockpit design.

Seen here in a Royal Navy Lynx heli­
copter, 200mm-wide screen can give the 
pilot immediate access to information 
on navigation, flight management, 
weapons and storage. It has the added 
benefit of low heat dissipation (less than 
20W), removing the need for forced air 
cooling and ducting.

Developed in Britian by Mullard, the 
Thin CRT Electronic Display (TCED) 
will shortly be demonstrated in three 
colours and is likely to be available in 
full colour later in the year.
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SPECIAL PRICES ON D’ 
& CENTRONICS 
CONNECTORS

20MHz SCOPE WITH
ALTERNATE
TRIGGERING

Compact and easy 
to operate for hobbyists 
and professionals

‘D’ Connectors

DE9P 
DE9S 
DA15P 
DA15S
DB25P 
DB25S

1-9

$1.68 
1.80 
2.34 
2.42 
2.20 
2.72

wup 
$1.51

1.44 
2.11
2.18 
1.98 
2.45

100 UP

84C
90C

1.17
1.21
1.10
1.36

The GOS-522 is an ideal general purpose 
scope which we've selected because of its 
excellent triggering functions. Two channels 
with big 150mm (6") screen and internal 
graticule. Fast 20ns/div sweep speed for high 
precision. Features alternate triggering mode 
to ensure stable display of both channels - 
saves a lot of knob twiddling!! Trigger circuit is 
de coupled too for low frequency signals. 
Trigger level lock and variable hold-off all add 
to ease of use. Auto, normal and single shot

sweep modes. Call in for a demo, you will be 
delighted with the performance and the price -

$869.95 (incl. tax) 
$745.67 (ex tax)

includes FREE PROBES and a 12month 
warranty.

Covers Metallised
9 pin 1.80 1.62 1.25

15 pin 1.80 1.62 1.25
25 pin 1.80 1.62 1.25

CMOS 567 TONE 
DECODER SPECIAL
Functionally similar to the popular 567 
but this CMOS version only draws 
0.5mA typically. Has twice frequency 
VCO and quadrature dividers for phase 
and amplitude detectors and a PLL 
circuit which grounds an output pin 
when the PLL locks. Operates to 
500kHz Supply voltage 2 to 9V 
Special Price this month $2.27.

IBM PRINTER CABLE
Approx 1.5m long with quality 
connectors on each end You couldn't 
buy the parts and make one yourself 
for the price. Were $22.50 but till 
current stock is exhausted you can 
have one for just $15.00.

Covers Plastic
9 pin 1.60 1.44 90C

15 pin 1.60 1.44 90C
25 pin 1.65 1.48 95C

Centronics Solder
24 way male 9.60 8.64 4.80
24 way fem 10.00 9.00 5.00
36 way male 6.60 5.94 3.30
36 way fem 9.50 855 5.28

Centronics I.D.C.
36 way male 800 7.20 5.20
36 way fem 840 7.56 5.40

U.V. LIGHT BOX
Make your own P C. board prototypes, signs, 
labels, front panels, dials etc. using the 
Scotchcal process and our U.V. lightbox. Fully 
assembled in blue plastic case. Built-in count 
down timer and LCD display and memory 
recall. Safety interlock on light switch Mirror 
reflectors on twin 8W U.V. lights. Effective 
exposure area is 230 x 115 mm. $199.00

P.C. BOARD ETCHER
Our bubble-etcher is ideal for prototypes and 
small runs. Uses a minimum of etching material 
— ammonium persulphate — which is a clear 
solution so you can easily see the etching take 
place. Simply dissolve crystals in warm water, 
pour into tank and switch on air pump. The PC. 
board is suspended in the etchant and the 
movement of the fluid washes away the 
dissolved copper, leaving it etched clean in a 
few minutes.
The vertical slot is only 12.5 mm wide. Two sizes 
suit boards up to 225 mm x 115 mm (9" x 47?") 
$84.00 or 300 mm x 255 mm (12" x 10") $109.00. 
Comes complete with double insulated 240V 
air pump. hose, clamps etc.

Fits your pocket

NEW CORDLESS BUTANE SOLDERING IRON
CMOS 555 TIMER SPECIAL
The CMOS version operates in exactly 
the same way as the normal 555 but 
with much lower power dissipation and 
reduced supply current spikes. Tested 
to -10mA and +50mA output current 
levels. Use as an astable to 3MHz Ideal 
for CMOS and TTL logic - on 5V 
draws only 100uA supply current.
Special Price this month 96<t.

No cords and no gas bottles - this neat pen-like 
iron runs on standard butane gas lighter fuel. 
Up to 60 minutes continuous use and refills in 
seconds. Temperature is adjustable for the 
equivalent of 10 to 60 watts!! Tip temperature 
can be as high as 400C. Three tips are available 
- 4.8mm, 3.2mm or 2.4mm and are easily 
replaced. Ideal for the serviceman's tool box. 
Complete and ready to use - even has its own 
flint lighter!! $49.95

Built-in Flint Lighter Adjustable from 10-60W

8 30 to 5 Monday to Friday. 8.30 to 12 Sat 
Mail Orders add $5.00 to cover postal charges

All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value 
exceeds $10.00.

BANKCARD. MASTERCARD. VISA. CHEQUES

GEOFF WOOD ELECTRONICS P/L
(02) 427 1676
229 BURNS BAY RD.
(CORNER BEATRICE ST.) 
LANE COVE WEST N SW.

INC IN NSW

TWX 71996
P.O. BOX 671
LANE COVE N S W 2066

OR CASH CHEERFULLY ACCEPTED

specialising in electronic components for the professional and hobbyist.
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Superconductors: 
the heat is on!
In the last few months, researchers have 
learned more about superconductors than 
was found during the entire 75 years since 
they were first discovered. And a lot of 
exciting progress has been made, achieving 
superconduction at higher and higher 
temperatures. But the real breakthrough is
probably still to come .

by JIM

All around the world at the moment, 
there are teams of excited scientists 
burning the midnight oil to learn more 
and more about superconduction — that 
intriguing phenomenon which causes 
some materials to become perfect elec­
trical conductors when they are cooled 
down to a critical low temperature.

Australian scientists are in there bat­
ting with the best of them. They’re 
working in the CSIRO, in local univer-

1986 NOBEL PRIZE IN PHYSICS: Heinrich Rohrer (left) and Gerd K. Binnig of the 
IBM Zurich Research Laboratory adjust a sample in the chamber of an early Scanning 
Tunnelling Microscope (STM). Without the knowledge of materials gained using the 
STM, a lot of superconductor progress would not have been possible.

ROWE

sities such as the ANU in Canberra, 
and in overseas research labs (see box). 
You may have seen some of the stories 
in the daily press.

Like me, you’ve probably wondered 
just what all this fuss is about, and 
whether the discoveries made to date 
are likely to have much practical im­
pact. After all, we haven’t done too 
badly so far with ordinary conductors 
and semiconductors: they’ve given us 

electric power, radio, TV, video record­
ers, microwave ovens, computers and 
whatever. What more could we do with 
superconductors?

Actually quite a lot, I’ve discovered 
— and it’s a very interesting story. But 
let’s start at the beginning.

Early discoveries
Way back in the 1850s, when the first 

basic properties of electricity were being 
discovered, it was found that some ma­
terials (like metals) conducted a current 
tairly easily. All they needed was a little 
“persuasion”, in the form of an applied 
electric field. This was produced by con­
necting a voltage or “Electromotive 
Force” (EMF) between the conductor’s 
ends.

It was George Ohm who first estab­
lished that for every kind of conducting 
material, there was a fixed relationship 
between the voltage you needed to 
apply across a length of the material, of 
given cross-section, and the current that 
flowed through it as a result. The better 
the conductor, the lower the voltage 
that was needed to produce a particular 
current. Conversely the poorer the con­
ductor, the higher the voltage you 
needed to produce the same current.

Ohm called this property “resistivity” 
— the degree to which a material re­
sisted the flow of current. It became 
measured in volts per amp, later called 
the Ohm in his honour.

Sometimes it was more convenient to 
think in terms of the degree to which a 
material “co-operated” by conducting 
current in response to a voltage, rather 
than its degree of resistance. In other 
words, its “conductivity”. This was 
measured in amps per volt, first called 
the Mho (an anagram of Ohm!), and 
more recently the Siemen in honour of 
the pioneering German electrical engi­
neer.

Quite early on it was discovered that 
the resistivity of most metals gradually 
decreased (ie, their conductivity in­
creased) as the temperature was low­
ered. The colder they became, the 
easier it was to make them conduct.
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But in 1911, the Dutch physicist 
Kamerlingh Onnes made a remarkable dis­
covery. There were some metals, like 
lead, mercury and vanadium that SUD­
DENLY lost ALL resistivity when you 
cooled them down to a certain tempera­
ture. They didn’t just change into a 
much better conductor — they became 
perfect conductors, or superconductors.

Once a current was induced in these 
superconductors, it would continue 
flowing in them for days on end without 
any further application of external ener­
gy, as long as they were kept below a 
certain critical temperature. This be­
came known as the superconducting 
“transition” temperature (Tc).

Mind you, the transition temperatures 
were pretty cold — right down near ab­
solute zero (-273 degrees C, now called 
0 kelvins or K). The Tc of lead was 1.2 
K (-271.8 degrees C), while that of mer­
cury turned out to be only slightly 
higher at 4.2K (-268.8 degrees C). Not 
temperatures easy to achieve in the 
average kitchen, or even in most science 
labs for that matter!

Still, it was all very interesting. 
Particularly as no one could come up 
with the faintest idea as to why these 
materials should suddenly lose all resist­
ance, at any finite temperature!

Even more interesting was the fact 
that while they were superconducting, 
the materials totally repelled a magnetic 
field. In fact it seemed to be impossible 
for a magnetic field to exist inside them. 
This was dubbed the “Meissner effect”.

Around 1930, it was discovered that 
the rather rare metal niobium had an 
even higher Tc, becoming superconduct­
ing at 9.2K. Then shortly after, it was 
found that certain compounds of 
niobium — the oxide and the nitride — 
had even higher Tc values. The nitrite 
of columbium was higher again, with a 
Tc of 14K. This discovery was even 
more mysterious in a way, because un­
like metals, these compounds were vir­
tually insulators at normal tempera­
tures.

Progress was very slow from then on, 
at least in terms of finding materials 
with higher Tc. As late as 1985, the 
highest temperature superconductor that 
had been produced was an alloy of 
niobium and germanium, with a Tc of 
23.3K. Achieving this temperature re­
quires the use of liquid helium, which is 
very expensive.

Still, even this allowed the develop­
ment of superconducting electromagnets 
for very worthwhile applications such as 
computerised automatic tomography 
(CAT) scanners, which use nuclear

CLOSE-UP OF A CERAMIC substrate patterned with high-temperature superconducting 
wires made using a new IBM plasma spray technique. The ability to make such wiring 
patterns from superconducting material is an important step towards adapting the ma­
terial for possible future use in computer chips.

magnetic resonance to scan the human 
body for cancer and other problems.

Superconductivity was starting to 
look much more interesting, and from 
around 1980 the big international re­
search organisations began to give it 
greater attention.

Warmer superconductors
The developments started to come 

faster early in 1986. At the IBM re­
search labs in Zurich, in January 1986, 
researchers Alex Muller and George 
Bednorz produced a superconducting

Sydney visit by Australian 
superconducting 
researcher

A few weeks ago Sydney was 
visited by Dr Gregory Clark, an 
Australian physicist who has been 
working at IBM's Yorktown Heights 
research centre for the last few 
years. During his visit Dr Clark 
gave a talk on the current status 
of superconducting research, at 
the CSIRO’s National 
Measurement Laboratory in 
Lindfield, a northern Sydney 
suburb.

Although the talk was mainly for 
CSIRO scientists, I was lucky 
enough to attend, along with a few 
other outsiders. It was most 
enjoyable, hearing of the recent 
breakthroughs direct from one of 
the leading participants.

Dr Clarke works in the Yorktown 
Heights team investigating 
superconducting thin films, and 
ion implantation to produce circuit 
patterns. He gave us an excellent 
rundown on the work being done 
in this area, along with a very 

ceramic material with a Tc of 35K — a 
big step forward. The ceramic was basi­
cally copper oxide, combined with 
barium and lanthanium oxides.

It soon became clear that the copper 
oxide based ceramics developed by 
Muller and Bednorz were a whole new 
class of superconducting materials. A 
team at the University of Houston led 
by Paul Chu discovered that a copper- 
barium-lanthanium oxide ceramic would 
superconduct at temperatures as high as 
60K, if subjected to very high pressures.

Then Chu’s team came up with a

Australian researcher 
Dr Greg Clark.

clear and open discussion of 
overall progress with the new 
superconducting ceramics. There 
was even a demo, showing 
chunks of the new material 
levitating between the poles of a 
magnet, in a container of liquid 
nitrogen.

It was most enjoyable, and 
really brought home the impact of 
recent developments. My thanks 
to Dr Clark for his talk, and to the 
nice people at IBM Australia for 
the invitation.

Jim Rowe.
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BY ADAPTING A TECHNIQUE called 
plasma spraying, IBM scientists Richard 
Guarnieri and Jerome Cuomo and their re­
search team were able to coat a variety of 
large and small objects with high-tempera- 
ture superconducting material. The objects 
shown here include spirals, a large panel, 
and spherical vessels.

slightly different ceramic, still with cop­
per and barium oxides, but this time 
with yttrium instead of lanthanium. In 
February this year, they reported that 
this ceramic had a Tc of around 90K — 
well above the temperature of liquid ni­
trogen (77K).

Within days, teams at IBM’s research 
labs in Yorktown Heights, New York 
and in Almaden, California had dupli­
cated the results. They were also con­
firmed by other laboratories all around 
the world, where scientists were by now 
'working at an almost feverish rate, hop­
ing to achieve even higher Tc figures.

Things are still just as hectic. Since 
February, superconductivity has at­
tracted a huge amount of research ac­
tivity and attention. In Japan alone, 
more than 50 different research labora­
tories are said to be giving it top priori­
ty, with boffins using sleeping bags so 
they can catch up on sleep without 
going home.

In fact it has become quite a joke in 
many research labs, that you can easily 
recognise the people working on super­
conductivity, because they’re the ones 
with dark rings around their eyes!

According to IBM researcher Dr 
Gregory Clark, US interest in the sub­
ject has become so great that you can 
now buy videotape tutorials explaining 

the latest advances. And the American 
Chemical Society has apparently set up 
an 800-prefix telephone hotline, so you 
can call up from anywhere in the US 
and listen to a recording of the latest 
superconductivity breakthrough ru­
mours!

Teams like Dr Chu's group at IBM’s 
Almaden facility have been trying all 
sorts of different copper oxide-based 
ceramic materials, with elements like 
strontium, calcium, scandium, ytterbium 
and lutetium substituted for barium and 
yttrium. But generally all of these ma­
terials seem to have transition tempera­
tures within a few degrees either side of 
90K.

Dr Clark says that most researchers 
have begun to feel that this is about the 
best that will be achieved with copper 
oxide based materials, and that the next 
big jump probably won’t happen until a 
different type of material is discovered.

There has been a report that re­
searchers at the University of Houston 
and the University of California at 
Berkeley have achieved a Tc of 240K, 
but no details of the material used have 
been forthcoming, and there seems to 
be some doubt about the validity of the 
results.

Right at the moment, then, things 
seem to have slowed down in terms of 
raising the transition temperature. But 
there’s no slowdown in terms of re­
search activity, and information about 
superconductivity itself is building up at 
an almost mind boggling rate.

IBM research labs are playing a key 

ATOMIC DETAIL: shown here magnified approximately 20 million times is the first 
S I M picture, taken by IBM scientists, of the atomic structure of the new high-tempera­
ture superconductors. The vertical columns of lighter spots consist of copper and oxygen 
atoms and these are flanked by dark vertical columns of barium atoms. Inside the col­
umns of barium atoms are atoms of yttrium, a rare earth element. The box encloses three 
atoms that form the basic unit cell which is repeated throughout the material. It is 1.2 
nanometres or 1.2 billionths of a metre long.

role in a lot of this pioneering research, 
building on the original work by Muller 
and Bednorz in Zurich, and also the 
work by their colleagues Gerd Binnig 
and Heinrich Rohrer, who won a 1986 
Nobel Prize for their development of 
the scanning tunnelling microscope 
(STM).

In fact the STM has come up with 
some fascinating pictures of the surface 
of superconducting materials, showing 
their atomic structure very clearly.

Surprisingly enough, despite all the 
data that has been gathered, as yet no 
one has been able to come up with a 
theory to explain just why and how su­
perconduction actually happens. Appar­
ently the theory side of things is still 
wide open.

So in that respect, we’re no further 
ahead than old Kamerlingh Onnes back 
in 1911. Still, the pieces of the puzzle 
are coming together at a rapid rate, so 
it probably won’t be too long now be­
fore a workable theory emerges.

Problems
There are still quite a few problems 

when it comes to making the new cop­
per oxide-based ceramic materials, too. 
They’re quite tricky to make, even in 
the research lab. One batch will be fine, 
but the next batch made in the same 
way may refuse to superconduct at all.

Apparently even good batches at this 
stage only consist of about one third su­
perconducting material itself, with the 
rest of the material not effective. As a 
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result, quite a bit of work is being de­
voted to improving fabrication tech­
niques.

A team at IBM’s Yorktown Heights 
lab has developed a technique of grow­
ing thin-film single crystals of supercon­
ducting ceramic, using plasma spraying 
at 5200K. This has produced probably 
the most pure superconducting materials 
to date, with the ability to carry about 
100 times the previous levels of current 
before superconduction stops.

Another team at Yorktown Heights is 
working on ways to produce practical 
electronic components and connection 
patterns in this kind of thin film ceramic 
single crystal, to pave the way for su­
perconducting “ICs”. This team has de­
veloped an ion implantation technique, 
which injects selected areas of the 
ceramic with atoms of elements which 
effectively “poison” the superconduc­
tivity, to produce insulating regions.

Other teams are looking at ways to 
form the new materials into flexible and 
malleable wires and cables. This is quite 
a challenge in itself, as being basically 
ceramics they tend to be very stiff and 
brittle.

The net result of all this research 
work and the knowledge it has pro­
duced already is that we can look for­
ward to a big boost in the application of 
superconductivity to solving real-world 
problems, even though room-tempera­
ture superconduction may still be a way 
off yet.

Consider the CAT scanners that have 
proved such a boon in medicine, for ex­
ample. A major part of the high cost of 
these machines is the cooling system 
needed to achieve liquid helium tem­
peratures, for the superconducting mag­
nets needed to produce the intense 
magnetic field for nuclear magnetic 
resonance (NMR).

You can expect a dramatic drop in 
the cost of CAT scanners before long, 
because the cost of achieving the liquid 
nitrogen temperatures needed for the 
new 90K superconducting ceramics is 
about 1000 times lower. So the benefits 
of CAT scanning will soon be much 
more accessible, even in developing 
countries.

We may well see a resurgence in the 
use of superconduction in computers, to 
achieve the ever-higher speeds being de­
manded for complex real-time simula­
tion and high resolution graphics. Al­
ready IBM researchers seem to have 
turned their attention back to the Jo­
sephson junction, a superconducting 
high speed switching element that was 
abandoned about four years ago on the
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PROGRESS IN SUPERCONDUCTOR RESEARCH: this graph shows how the critical 
temperature (Tc) for superconductivity has dramatically increased in recent years, from 
23.3K in 1985 to a reported Tc of around 90K in 1987.

grounds of high cost and impracticality.
In the long term, of course, supercon­

duction at normal room temperatures 
and higher could bring even more dra­
matic developments — from levitating 
trains to pocket computers more power­

ful than today’s most powerful Cray, 
and perhaps even hand-held satellite 
terminals.

Keep your eye on superconduction, 
then. It seems to be a technology whose 
time has finally come. ®

IBM RESEARCHERS Alex Muller and George Bednorz dramatically raised the critical 
temperature for superconductivity from 23.3K to 35K in early 1986. Their copper oxide' 
based ceramics produced a whole new class of superconductors.

o Newspaper 
i Feb. 16,1987

A Newspaper 
’ Jan. 8,1987

; January 1987 
Ó (under pressure)

December 1986

La-Sr-Cu-O December 1986

April 1986

ELECTRONICS Australia, July 1987 13



Above: artist’s concept of the proposed Hermes spaceplane. It is es­
sentially a small-scale version of the American space shuttle (below).

Sydney 
to

London 
in three 

hours
by IAN GRAHAM

The first flight between Britain and 
Australia in 1919 took almost a month. 
Captain Ross Smith and his brother, Lt. 
Keith Smith, who made the historic 
flight, could scarcely have imagined that 
their journey time might be slashed to 
only three hours by the end of the cen­
tury. But that is exactly what aerospace 
designers in Britain and America are 
suggesting.

The Challenger space shuttle disaster 
had far-reaching effects on the space in­
dustry worldwide. Following the acci­
dent, the three remaining orbiters (Co­
lumbia, Discovery and Atlantis) were 
grounded for at least two years while 
the cause of the accident was deter­
mined and the necessary re-design and 
development work carried out to im­
prove shuttle safety. This hiatus in shut­
tle flights released funds that were 
previously committed to shuttle-based 
projects.

This unexpected availability of extra 
funding allied to the dramatic reduction 
in launch capacity and consequent dis­
ruption of international space programs 
led several nations to increase their ef­
forts to develop their own independent 
space transportation systems.
Costly compromise

We have all become accustomed to 
the hardware configuration adopted by



Britain’s HOTOL spaceplane could cut the London to Sydney time to around three hours.

NASA — a manned orbiter launched 
with the aid of an external fuel tank and 
two solid rocket boosters.

That arrangement has become 
synonomous with “space shuttle” to 
most of us. However, it is far from 
satisfactory and certainly not the only 
hardware configuration. It was a com­
promise between low development costs 
and low operating costs. Earlier, more 
ambitious designs proposed in the 1960s 
would have cost much more to develop, 
but would have been far less expensive 
to operate. After initial enthusiasm, 
they were dropped because of budget­
ary restrictions or disagreements be­
tween the developers.

Research teams working on shuttle 
designs in several countries now ac­
knowledge that the next space shuttle 
will have to be cheaper, easier and 
more convenient to operate. That is, it 
must be fully reusable (no “throw 
away” fuel tanks or rockets), be capable 
of using virtually standard airport facili­
ties, and not require months to prepare 
for each flight as NASA’s shuttle does.

European shuttle
Two design proposals have come to 

the fore in Europe, offering different 
solutions to the problem. The European 
Space Agency has been developing 

more powerful versions of the successful 
Ariane rocket to launch heavier satel­
lites.

In 1976, the French national space 
agency, CNES (Centre Nationale 
d’Etudes Spatiales), proposed the devel­
opment of a small manned space shuttle 
to be launched on the nose of the next 
and most powerful model, Ariane 5.

An artist’s impression of the vehicle 
depicts it as a small scale version of the 
American space shuttle. It’s smaller, be­
cause the French have opted for a much 
smaller pressurised payload bay. Large 
payloads would still have to be launched 
by Ariane rockets.

The project, known as Hermes, was 
adopted by the European Space Agency 
at the end of 1986 — that is, although 
the project was instigated by the 
French, it has now been taken up by 
ESA as a Europe-wide project, attract­
ing funding and technology input from 
many of the Agency’s participating 
countries.

Nevertheless, Hermes has been criti­
cised as little more than a cut-down 
NASA shuttle with more up to date 
computers and avionics — old tech­
nology that cannot compete commer­
cially with the next generation of space­
planes.

The British company, British Aero­
space, believes that the more advanced 

technology of its HOTOL launcher is 
much more economically competitive 
with the spaceplane that will be de­
veloped in America in the near future 
— the National Aerospace Plane 
(NASP), also known as Orient Express. 
Britian’s HOTOL (Horizontal Take- 
Off and Landing) is a fully reusable 
vehicle. Intended initially as an un­
manned satellite launcher, it could also 
be converted for passenger travel. In 
this case, the payload bay would simply 
be replaced by a pressurised passenger 
cabin.

By skipping out of the atmosphere 
and dropping back in again shortly be­
fore landing, a spaceplane could cut the 
Sydney to London travel time (exclud­
ing immigration and baggage reclaim) to 
around three hours (by HOTOL) or 
Washington to Tokyo in two hours (by 
Orient Express), making a day trip 
around the world a real possibility.

Air-breathing rockets
HOTOL’s revolutionary feature is its 

propulsion system. To keep the vehic­
le’s take-off weight to a minimum, its 
engines use oxygen from the atmos­
phere as a propellant. Of course, at 
high altitudes there is not enough oxy­
gen in the air to fuel the engines. At 
this point, the engines switch to an on­
board oxygen supply, which also fuels
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MAGRATHS RELOCATION SALE
DEMONSTRATION STOCK SPECIALS

DOT MATRIX PRINTERS DAISYWHEEL PRINTERS
BX130 130 CPS 10" IBM Character Set $299.00 ELF36016-19 CPS LQ11" Print Width Serial/Parallel l/F NEC $450.00
BX130W130 CPS 15" IBM Character Set $350.00 2050 20 CPS LQ 13.6" Print Width IBM/Centronics
BX180 180CPS10" NLQ $420.00 l/F NEC $595.00
CP3-3 180 CPS 15" 7 Colour 136 Col IBM Par l/Face $850.00 3550 35 CPS LQ 13.6" Print Width IBM/Centronics
P560 260 CPS 15" LQ1500 Parallel l/Face $1150.00 l/F NEC $650.00
P565 260 CPS 15" LQ1500 Parallel/Serial l/Face $1250.00

PERIPHERAL EQUIPMENT MONITORS
HDG1111B11 " x 11 " Digitizing Tablet (Hitachi) $800.00 JB1205M 12" Amber 20MHZ (80 x 25) Composite Video $149.00
GDT6225 DEC VT220 Compatible Terminal $799.00 JB1203DHR 12" Colour High Resolution (690 x 280) RGB

BM404OP 12" Colour Medium Resolution (640 x 262)
$499.00

Composite $299.00

INTEGRATED CIRCUITS

MICROPROCESSOR
TMS3201ONL16/32 BIT DIGITALSIGNAL

COMMUNICATION & PERIPHERAL
2661-1/2/3 PROGRAMMABLE COMMUNICATIONS INTERFACE

(ENHANCED) $6.00 PROCESSOR $35.00
2797 FLOPPY DISK FORMATTER/CONTROLLER 6502 8 BIT MICR01 MHZ $3.30

SD/DD/TD/CLK $20.00 8088 8 BIT MICRO 5 MHZ $18.75
2979 FLOPPY DISK FORMATTER/CONTROLLER 80C39 8 BIT MICRO 6 MHZ 128K RAM 27 I/O $6.98

3530
SD/DD/TD/SDESEL
MODEM BELL 103/113 & CCITT V21 300BPS
FULL DUPLEX

$20.00

$17.00

80188 8 BIT MICRO 8 MHZ

DYNAMIC RAM

$45.00

6520 PERIPHERAL INTERFACE ADAPTOR PIA 1 MHZ $1.75 4116-20NL 16K 16Kx1 200NS $1.50
6520A PERIPHERAL INTERFACE ADAPTOR PIA 2 MHZ $1.90 4161-15NL 64K 64K x 1150 NS Multiport Video Ram $5.50
6521 PERIPHERAL INTERFACE ADAPTOR PIA 4164-15NL 64K 64Kx1150NS $2.30

(ENHANCED 6520) $1.90 8264P-15P 64K 64Kx1150NS $2.30
6522 VERSATILE INTERFACE ADAPTOR VIA $3.50 4256-15NL256K256Kx 1150 NS $4.00
6551 ASYNCHRONOUS COMMUNICATIONS INTERFACE 81256-15P 256K256Kx1150NS $4.50

6845B/RA
ADAPTOR
CRT CONTROLLER

$3.50
$3.50

4464-15NL 256K 64K x 4150 NS Multiport Video Ram $4.50

82C43 I/O EXPANDER 4 BIT x 4 CHANNEL $2.70 CMOS STATIC RAM
8254 PROGRAMMABLE INTERVAL TIMER $4.50 6114 4K1Kx4 90NS $1.90
82C84 CMOS CLOCK GENERATOR DRIVER $3.50 6116-216K2Kx8120 NS $2.50
9914 GPIB ADAPTOR $19.00 6116-316K2Kx8 90NS $2.90
35212A 
35213 
TCM3101

212A/V22 MODEM FILTER WITH EQUALIZER
BELL212A SINGLE CHIP MODEM
CCITT V23/BELL 202 SINGLE CHIP MODEM

$18.00
$15.00
$18.00

6168 16K4Kx4 70 NS $4.25

EPROM
2732A-25JL 
2764-25JL 

32K4Kx8250NS
64K8Kx8250NS

27C128-25JL128K16K x 8 250 NS CMOS

$3.50
$3.30
$4.00

PRICES DO NOT INCLUDE SALES TAX

MaGRAI HS«.»
WE ACCEPT BANKCARD, MASTERCARD & VISACARD.

NEW ADDRESS 
202 BELLST.
PRESTON, VIC. 3072 
P.O. BOX 95, 
PRESTON, VIC. 3072 
TEL: (03) 487 3335 
FAX: (03) 484 3645 
TELEX:31001



Another proposed concept for HOTOL. HOTOL’s revolutionary engines will use oxygen from the atmosphere as a propellant during the 
initial boost phase before switching to an on-board oxygen supply.

the engines outside the atmosphere.
The centrally mounted payload bay is 

of shuttle dimensions (much larger than 
Hermes), sitting between the forward 
hydrogen tank and rear oxygen tank. 
This arrangement has the advantage of 
producing the minumum shift in centre 
of gravity during a flight. As HOTOL's 
weight on landing is only fifth that at 
take-off, it doesn’t make sense to carry 
a heavy undercarriage built to withstand 
the stresses of take-off all the way to 
orbit and back. So, HOTOL will take 
off from a separate trolley or sled and 
will land on its own lightweight retract­
able undercarriage.

It is estimated that HOTOL will cost 
around four billion pounds ($A9.4 bil­
lion) to develop. It is unlikely that a 
British government will approve funding 
of that level and so HOTOL is unlikely 
to be built unless some international 
collaboration can be arranged.

Ideally. British Aerospace would like 
HOTOL to be taken up by ESA in the 
same way as Hermes. A proof-of-con- 
cept study is under way and both British 
Aeropsace and Rolls-Royce hope that it 
will lead to “Europeanisation” of the 
project.

Paradoxically, Britian is also commit­
ted to contributing to Hermes, possibly 
because it is questionable whether ESA 
will see any benefit in supporting two 
spaceplane projects. If HOTOL is not 
taken up by ESA, involvement in 
Hermes could be Britian’s only remain­
ing opportunity to gain invaluable ex­
perience of spaceplane technology out­
side the USA.

If current forecasts are accurate, 
Hermes is expected to fly by 1996-7, 
whereas the more advanced technology 
required to be developed for HOTOL 

means that it is not expected to enter 
service until 2005 at the earliest.

US expenditure
NASA and the Pentagon are ex­

pected to boost their current expend­
iture of almost $US50 million per year 
on spaceplane research to several hun­
dred million US dollars a year for 
NASP. They estimate that it will cost 
around $US2 billion to build a single 
prototype.

By the time that NASP enters ser­
vice, it will have cost a great deal more 
than HOTOL. One reason for this is 
that HOTOL's designers will avoid 
using expensive shuttle-style thermal 
protection by limiting its speed to Mach 
5 (five times the speed of sound) inside 
the atmosphere. NASP will be capable 
of flying at Mach 25 (orbital velocity) 
inside the atmosphere.

Whilst HOTOL's role has been 
clearly defined as that of a satellite 
launcher, with the possibility of passen­
ger operations at a later date, NASP's 
role has yet to be specified. Its military 
applications are not difficult to specu­
late on — a lifting vehicle for SD1 
(Strategic Defence Initiative, or “Star 
Wars”) hardware, a quick reaction 
reconnaissance platform, etc. But its 
civilian role has not yet been quantified.

Will they, or won’t they?
Soviet spokesmen discount talk of a 

Soviet space shuttle. They say that inex­
pensive, mass-produced rockets make a 
space shuttle unnecessary. Current intel­
ligence reports,if correctly interpreted, 
contradict this. The Royal Australian 
Air Force has photographed a small 
scale shuttle-type vehicle being re­

covered in the Indian Ocean after it had 
made a single orbit of the Earth. There 
have been four such orbital test flights. 
And a site claimed to be a shuttle 
launch facility has been photographed 
by the French Spot satellite at the 
Baikonur Cosmodrome complex near 
Tyuratam, Soviet Central Asia.

Suggested applications for the Soviet 
shuttle range from the obvious to the 
fantastic. It is said to be a service and 
transport vehicle for space stations like 
Mir and its successors, or alternatively, 
it may be developed as an weapons 
platform, able to swoop down from 
orbit on unsuspecting American war­
ships! In reality, it is probably being de­
veloped for the self-same reasons as 
NASA’s shuttle, the Orient Express, 
HOTOL and Hermes — as a satellite 
launcher and to transport men and ma­
terials into Earth orbit.

Whilst Hermes and, it appears, the 
Soviet shuttle are natural extensions of 
existing shuttle technology, vehicles like 
HOTOL and the Orient Express repre­
sent a new technology that will take us 
into the next stage of space transport. 
The cost savings and greatly improved 
performance they offer are vital to 
transport the numbers of people and 
quantity of hardware into orbit that will 
be required to construct and maintain 
the large orbital structures (space sta­
tions and free-flying unmanned plat­
forms) that are envisaged for the first 
quarter of the 21st century.

Whether or not businessmen or holi­
day-makers will also be using them to 
hop around the world depends largely 
on how economical the vehicles are to 
operate and. with Challenger still fresh 
in our minds, how safe they are per­
ceived to be by the travelling public. ®
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JACK O'DONNELL
Managing Director

BA
N

KC
AR

D
 H

O
LD

ER
S 

-p
—

f-^
vA

LT
R

O
N

IC
ST

O
LL

 FR
EE

 0
08

^0
07

 
FO

R
 N

EX
T D

AY
 JE

TS
ER

VI
C

E 
D

EL
IV

ER
Y ALTRONICS DIRECT 

IMPORT VALUE
And when you want a little Technical 
help or advice, just call, our staff are all
Electronics Enthusiasts Just like

$99.oo

Dimension* and Weight
160 VA Models 110 Diam. 45mm
H. 1,8Kgs Leads 200mm

300 VA Models 125 Diam. 45mm 
H. 25Kgs Leads 200mm

160 Watt Model*
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yourself. ALL ENQUIRES PHONE (09) 328 1599 ORDERS TOLL FREE 008 999 007

Portable Multimeter 
With Bench Stand 

Bonus Free Carry Case 
(Q 1019 $4.50 Value) 

This Month 
Includes Continuity Buzzer

Nifty Little Chassis Maker

20,000 Ohms/Volt DC • 8,000 Ohms/Volts AC. Mirror back­
ed scale • Overload protected. 10 amp DC current range. 
Unique carry handle doubles as a bench stand.

RANGES 
DC Voltage

2.5, 10, 50, 250, 1000V
AC Voltage

10, 50. 250, 1000V 
Decibel* 

—8db to +62db
DC Current

5, 50, 500mA 
Ohm mater 0-6 meg. 
Ohms in 3 ranges,50 

Ohms centre scale. 
Size 135 x 91 x 39 mm

Includes Battery Teater

and Pan Brake Bender
Please Note: This product Is a genuine 
Pan Brake Bender allowing you to make 
quite complex chassis, boxes, lids, trays 
etc. — It is made from solid steel and is 
not to be confused with inferior Non Pan 
Brake simple benders currently sold by 
our competitors.

Make Your own 
Chassis and Cases 
and Save a Fortune

Q 1018 $39.95

Toroidal Power 
Transformers

Why ■ Torlod?

S 5024

Value Plus 
T 2400 .... $99.95 

9V NICADS 
150maH

The finest 9V Nicad on the market.
Genuine 9V (many others are actually 
7.2V)

Why Pay Over $20
$17.50

Greet Saving» 
Over Conventional E.l.

Trent lor mer»

Fit these large Red Alarm 
Stickers around your 
House, Office (or Boat) 
and the next Burglar to 
visit will give you a wide 
berth!
S 5400 200mm x 175mm $1 

Normally $1.95 each
Alarm Stickers

WARNING
ALTRONICS SURVEILLANCE 

ALARM SYSTEM 
_______ FITTED HERE

Cat.No.
M 3050
M 3055
M 3060
M 3065
M 3070
M 3075
M 3080

SEC.V 
12 *12 .

$55 ea
gZg 5 or More $49.95 ea
40 + 40 
45 + 45

• Smaller size and weight to meet modern "slimline" 
requirements • Low electrically induced noise demanded by 
compact equipment • High efficiency enabling conservative 
rating whilst maintaining size advantages. • Lower operating 
temperature • Simple, quick single bolt mounting.

Cat.No.
M 3085
M 3086
M 3088
M 3090
M 3092
M 3100
M 3105

MICRON T2440
ELECTRONIC TEMPERATURE CONTROLLED TEMPERATURE 
SELECTABLE SOLDERING STATION

300 Watt Model*
SEC.V 

12 + 12 

M $69.95
35 + 35 5 or More $65 00 ea
40 + 40 
45 + 45

Ur.

Up to Incredible 1 KM Range

Professional 
Megaphone PA

A 1990

SPECIFICATIONS:
Power Output 
Effective Range

Power 
Dimensions
Weight 
Shoulder Strap

20 Watts max.
Approx. 400M (up to 

1KM in ideal conditions) 
8 Pcs Cell (not Included) 

230 Diam. 360 Length 
1.5K (less batteries) 

Supplied

MICRON T2440
Electronic Temperature 
Controlled Temperature 

Selectable Soldering Station

$9$

The MICRON T 2440 soldering station, offers 
the ultimate in controlled temperature hand 
soldering. 320°C, 350°C, 380°C, 410°C (608°F 
662°F, 716°F, 770°F and 824°F) fixed 
temperatures are selectable by rotating the 
detained rotary switch freely without changing 
heater or tip.

Heat Capacity Full 48 Watts
• Temperature Control +or - 3 deg.C 
Zero Voltage Switching • Grounded T 
Low Voltage Element 24V • Chrome 
Plated Tip. T 2440

Normally
This Month

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE
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A 0980 $189

Video Tape Repair Kit

<3

$5.50
$5.98

P 0964 3 Pin Line F.
P 0966 3 Pin Chas.F.

NOW 
$4.80 
$4.00 
$4.80 
$5.12

Rugged reliable connector for 
day use.

C 9050
$259[A 2000

F 1020 80mm Diam. $24.50
4 or More $21.00

■lililí^

Why Pay
$49.95

NOW $30

Ultrasonic Insect 
and Pest Repeller

Pestrepeller is effective in controlling mice, 
rats, roaches, fleas, flies crickets, silverfish, 
waterbugs, moths ants and most other 
common pests. Laboratory research has 
shown ultrasonic sound waves attack the 
auditory and nervous systems of most 
common pests causing them pain and 
discomfort Specifications— Dimensions: 
100 x 90 x 80 Power Supply adaptor 
supplied 240/9V Frequency Range 30KHz 
to 65KHz variable Output Level 130db

Telephone 
Pickup

Super nifty little pickup 
coil with suction pad, lead 
and 3.5mm plug. Great for 
recording or amplifying 
phone conversations.

A 0485 ....$2.95

every-

$29.50

ÄiT «0W0

KH No 10 ,hrow ou‘ V™'Upee—thia nifty slicing kit can save you a fortune (if you've aot small 
children thia kit will save you several fortune»!!) All accessories included 
for joining tape and refixing leader ends etc Cat No A 9315

WERE
P 0960.3 Pin Line Male $5.50
P 0962 3 Pin Chas.Male $4.25

Thle natty little amplifier Include» tome 
remarkable feature» which, until now have 
only been available on very expensive 
commercial Itema e.g. Balanced Mic Input- 
This enables you to run very long 
microphone leads without troublesome 
interference or hum pickup. Balanced line 
output - This enables you to run the speak­
er lines right alongside the microphone line 
without instability. Constant voltage 
design allows you to switch on one speaker 
circuit or all circuits together without any M 
noticeable variance in output sound level. 9 
Output Power Is a genuine 30

watts Into either 100V |
line or 4 Ohms.

VELOSTAT
Great For storing all IC's. Protects CMOS 
LSI's etc. from static damage. Stores up to 
150 IC's on one sheet.

H0600 Only $3.95 Save $1

MATRIX/P.C.B. PINS 
TIN PLATED

Pack of 1000 Buy Bulk and Save

H 0806 0.9mm $25.90
H 0810 1.2mm $25.90

If you have trouble with fine PCB work or 
component identification but still want 
both hands free, this is for you. We 
thoroughly recommend this quality 
Australian made product.
TECHNICAL INFORMATION Illumination: 
22W Fluorescent Weight: 8.16kg Lateral
Extension: 254mm Vertical Extension: 
254mm Fixing: Heavy table base (grey &
Ivory) with two chrome plated 
arms. Cat A 0980

GENTLE ACTION 
HEAD CLEANER

Suits all Beta Video Players. Why risk 
expensive damage with inferior units.

A 9300 44Mir $8.00

Desk Mounted 
Lamp Magnifier

Microwave Leak 
Detector

A 0900
41*9»- 

$16

daia i 
Gassefed

Amazing Price On 
Micron Data Tape

1-99
100 Up

Cat. D1141

90C 
60C each

Be Quick

Push Button Telephone
With memory Rs-Dlsl Great for use as a 2nd 
phone around the House or Office. This nifty 
little phone has all the features of 
units selling near twice the price! 
Last number Re-Dial memory 
and Mute Key. Rings 
On/Off switch and 
Dialing indicator

A 0490
Sae- $20

Mini Headphones
Fitted with 6.5mm Stereo plug light 
weight and comfortable. Amazing 
performance for low cost phones.

C9001
$7.95

A 9315
4^9T* $5

High Performance 
Mini Headphones

Superb light weight High Fidelity 
Stereo phones. Super comfortable to 
use. Somarlum Cobalt Magnate.
Frequency response to 20KHz 
Weight 42g.

C 9005

CANNON TYPE 
CONNECTORS

QUALITY IMPORTED 
RS-232 ACCESSORIES

Surge Protector
D 1510 $19.50

i The RS-232 Surge Protector is used 
to protect RS-232 ports from the 
possibility of costly damage from 
large voltage peaks caused by 
lightning or other power problems. 
The surge protector used Metal- 
Oxide Varistors (MOV) to protect 
pins 2,3 and 7. The MOV's will 
suppress any voltage above 26 volts 
without affecting the normal RS-232 
voltage levels.

Jumper Box
D 1520 $9.95

The RS-232 Jumper Box is used to 
make custom RS-232 interfaces. It 
consists of a small board with a 
connector on each end.

Mini Tester
D 1500 $19.50

This Tester indicates the presence of 
all important interface lines by LED 
illumination when signal is active.

Null Modem
D 1530 $9.95

The RS-232 Null Modem is used to 
replace a set 25-pin RS-232 
connectors with transit DATA and 
receive DATA CROSS CONNECTED 
(Pin 2 of each connector goes to pin 3 
of the other connector). Pins 1 and 7 
are connected straight through. 
Each connector is set up in the loop 
back mode with pins 4 and 5 shorted 
together and pins 6,8 and 20 shorted 
together. The RS-232 Null Modem is 
used when the proper operation of a 
set of modems is in doubt. It also is 
handy when Transmit DATA and 
Receive DATA need to be reversed.

SILKY ( 
Æ QUIET 

240V 
COMP!

FANS

Mylar Stereo Phones 
with Dynamic Mic.

Simply Brilliant Mylar Stereo headset 
and Dynamic Mic combination.
Phones 30-18KHz 28 Ohms, 6.5mm 
Stereo Jack Max. input 400mm Mic. 
84db, 600 Ohms, 6.5mm Mono Jack.

SAVE $$$ SAVE $$$ 
Great Little PA Amplifier H
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Twenty Systems Left 
Only At The Incredible 
Price Of $69 Per Set!

Strobe Signal Lamp
Uses Xenon Strobe tube for High 
energy strobe flash output at a rate 

approx. 1 per second.Fantastic 
light energy output for the DC 

power used. DC input 12V 
320mA Dimensions 97 dia.90H

MAINS TRANSFORMERS

Protect Your Home for JusUfS^
New Ultra Sonic Home/Offlce 

Alarm Syatem

PCB JMil
Mount Mains 
Transformers -^B

7/9 VA Rating. Super Compact, 
wound on Grain, Oriented Steel SiaaaS^ «(«»+»5583 
Cora for High efficiency and low < f * *

Fantastic system for this price. FranKly we were amazed at the 
performance of this very compact system
Very simple to connect and operate - New Technolooy has enabled very 
compact overall dimensions (master unit only 180 x 100 x 65) hence ideal 
for concealing among book shelves etc. .

temperature rise.
POWER RATING:
7VA Load Full voltage +3% -0%
9VA Load Full voltage +6% to -8%

Model Prlm/SEC's

PINOUT 
VIEWED FROM UNDERNEATH

S 5455 Blue $24 .50

Look At The Features:
Exit Delay 
Entry Delay 
DC Source

30 - 35 secs.
10 secs

Universal Monitor 
Stand

With Pan & Tilt Adjustment 
This brilliant monitor stand 
enables you to swivel left/right and 
tilt up/down i.e. to position 
monitor to any desired position. 
Hence viewing position is 
enhanced and screen glare 
eliminated. Cat.D 1100

Why Pay $50

M 7012
M 7015
M 7018
M 7024
M 7030

240/6+6 
240/7.5 + 7.5 
240/9+9 
240/12+12 
240/15+15

Overall Haight 35mm 
Length 43mm 
Width 36mm

1—9
10-24

23.5

PRI —

Battery Backup
9V Nicad Rechargeable 

(additional Cost S 5024 $17.50)
Auto Reset 3 minute operate cycle and auto reset 
Range Reliable to 30ft. (9M)
Low Battery Indicator Included.
Accessories Included for the one Low Price
4 Sets Reed Switches for Window/Doors
1 Roll fig "8" cable
1 External Type Horn Speaker
1 AC/DC plug pack adaptor
Now there is no excuse for not Protecting yourself, 
your family and all your hard earned possessions.

S 5310 Only
Out perform» our main competitor» »yttem which, 
Incldently tell» at around $S0 more tor the 
comparable »yttem and accessories.

25 Plus

$12.50 
$11.00 
$1O.oo

Million Diode Sellout! 
From 1.50 each /

Altronics have just purchased around 1 Million (yes million) factory fresh 
oremium quality IN914/IN4148 diodes. These became surplus to Fairchild 
Australia as the factory supplied bulk, loose pack diodes instead of t 
tape/œ^ diodes ordered. So unless you are a manufacturer with z 
automatic component insertion equipment, these fine quality diodes J 
represent the diode bargain of all time!! Cat. Z 0101

1-99 
100-499
500 plus

3$ ea
2.5$ ea
1.5$ ea

World Class 
Build Yourself Kits
Build These Fantastic New C JAQ 

Playmaster HiFi Loudspeakers
Sea Electronic» Au»tr»lla Sapt 86 lull kit K 5090

If your budget won t run to the $600 to $800 needed for a fully Imported pair 
of equivalent speakers, these are the ones to go for.
Some extract» from Electronica Auatralla Magazine - Each woofer has a foam.roll 
surround and a doped paper cone with an effective (piston) diameter of about 155mm 
The Tweeter» the Tweeters are exotic little beasties (Editor EA Magazine) each is a 
19mm soft dome unit with a ferro-fluid damped voice coil for high power handling and a 
very smooth frequency response Its resonant frequency is around 1 rkHz
Power Hendllno (60 watt» plu> RMS!) In an average sized lounge room and driven by 
the Playmaster Sixty-Sixty or an equivalently rated amplifier these speakers will 
deliver enough sound volume to satisfy the most power crazed enthusiast 
Construction Only the most basic of tools are required to assemble these loudspeakers 
Even if you are a rank amateur at carpentry you will have no problems pulling them 
together You don't need special clamps or jiggs and all timberwork has been precisely 
machined You do have Io be able to use a soldering iron thouqh. to connect the 
loudspeakers to the crossover network

Don't Be Mislead
The Altronic 60-60 Kit is the genuine product as per the construction article. It employs 
the genuine Toroid Power Transformer — the resultant low noise obviates any 
necessity for additional D.C. supply electrolytics as one of the other kit suppliers feels 
are necessary with his kits!! There is absolutely no need to pay more than the Altronics 
price for the fantastic 60-60 amp.

'Slxty-SIxty'
, Integrated Amplifier Kit

(EA May,June,July '86)
Features:
• 60 watts per channel into 8 ohm loads • Very low noise on all inputs - better than CD 
performance • Very low distortion • Excellent headroom • Tape monitor loop • Tone 
controls with centre detent and defeat switch • Mono/stereo switch • Toroidal power 
transformer • Easy-to-build construction • Very little wiring.

Performance Specification
Power Output — 8 ohms 62W Distortion - Less than .0% at 1 kHz. Frequency Response -
Phono Inputs - RIAA/IEC equalisation within + - 0.5db from 40Hz to 20kHz
Line Level Inputs — -0.5db at 20Hz and -1db at 20kHz Input Sensitivity - Phono 1kHz 
-4.3mV • Line Level - 270mV. Hum * Noise - Phono - 89db • High Level Inputs - 103db. 
Tono Control - Bess - + -12db at 50Hz Treble - +-12db at 10kHz. Damping factor - At 
1kHz and 30Hz - greater than 80 Stability — Unconditional.

The reproductive 
purity of these 
speakers simply 
amazed us. The secret, 
of course Is the 
DANISH VIFA Drivers. 
VIFA drivers are used 
In many top selling 
Imported systems such 
as Bang & Olufsen, 
Rogers, Mission, Jamo 
DCM Timewindow etc.

K 5060 $299
"Thia Naw Amplifier offers e standard of performance fer eheed of any­
thing we have previously published and ahead of most commercial 
Integrated Stereo Amplifiers".
"It Is hslt to one third of the cost of en Imported Amplifier with equivelent 
power output end pertormence". Says Leo Simpson Managing Editor 
Electronics Australia Magazine.
Beginner constructors con Build this Amplifier Kit — It looks terrific and 

will last you a lifetime.

Save $200 or more on compereble pertormence commercial unit»_____
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

SERIES 5000
INDIVIDUAL COMPONENTS TO 

MAKE UP A SUPERB HIFI SYSTEM!
By directly importing and a more technically orientated 
organisation, ROD IRVING ELECTRONICS can bring you these 
products at lower prices than their competitors. Enjoy the many 
other advantages of RIE Series 5000 kits such as "Superb Finish” 
front panels at no extra cost, top quality components supplied 
throughout. Over 1,500 sold!
For those who haven't the time and want a quality hi-fi, we also 
sell the Series 5000 kits assembled and tested.

POWER AMPLIFIER
WHY YOU SHOULD BUY A “ROD IRVING ELECTRONICS^.

series50001 owrn***"------- ■ i,
• 1 % Metal Film T

__—by
—cutU IRONICS and is being supplied to other kit 

suppliers.
SPECIFICATIONS: 150 W RMS into 4 ohms (per channel) 
POWER AMPLIFIER: 100W RMS into 8ohms (+ -55V Supply) 
FREQUENCY RESPONSE: 8Hz to 20Hz +0= 0.4 dB 2 8Hz to 65KHz, 
+0=3 dB. NOTE: These figures are determined solely by passive filters 
INPUT SENSITIVITY: 1 V RMS for 100W ouput
HUM: 100 dB below full output (flat)
NOISE: 116 dB below full output (flat, 20KHz bandwidth).
2nd HARMONIC DISTORTION: -0.001% at 1 KHz (0.0007% on Prototypes) 
at 100W ouput using a +=56V SUPPLY rated at 4A continues -0.0003% for all 
frequencies less than 10KHz and all powers below clipping
TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion 
(see above)
INTERMODULATION DISTORTION: 0.003% at 100W (50Hz and 7KHz 
mixed 4:1)
STABILITY: Unconditional.

Cat. K44771 ................................................................................. $449
Assembled and tested S599

packing and post $10

PREAMPLIFIER
THE ADVANTAGES OF BUYING A

“ROD IRVING ELECTRONICS"SP£S&^®

** .eve mat dollar for
Tercial unit available that sounds as

Specifications:
FREQUENCY RESPONSE: High-level input 15Hz 130KHz. +0. idB 
Low-Level input-conforms to RIAA equalisation + =0.2dB
DISTORTION: 1KHz -0.003% on all inputs (limit of resolution on measuring 
equipment due to noise limitation).
S/N NOISE: High-Level input, master full, with respect to 300mV input signal at 
full output (1 2V)«92dB flat -l00dB A-weighted. MM input, master full, with 
respect to full output (1 2V) at 5 mV input 50ohms source resistance connected 
•86dB flat/92dB A-weighted MC input, master full, with respect to full output 
(1.2V) and 200uV input signal: -7ldB flat -75dB A-weighted

Cal K44791............................   S399
Assembled and tested $699

packing and postage $10

THIRD OCTAVE 
GRAPHIC EQUALIZER

SPECIFICATIONS: _ —
BANDS: ?» Awll V

sPEC^S
vzcu. ^44590 . 1 unit: $239 

2 units: $429
packing and postage $10

SERIES 4000 
SPEAKERS

8 Speakers ........................ only $549
8 Speakers with Crossovers $795 
Speaker Cabinet Kit (complete) $395 
(Please specify cabinet to suit 7" or 8" 

mid range woofer)
Crossover Kits $295
Complete kit of parts (speakers.

crossovers, screws, innerband 
boxes.) $1,095

Assembled, tested and ready to 
hook up to your system $1,295 

(Approximately 4 weeks delivery)

Errors and Ommissions Excepted

VIFA/AEM
3 WAY SPEAKER KIT!

This superb 3 way speaker kit 
competes with systems that cost 
2 - 3 times the cost of these units! 
(which may even be using VIFA 
drivers etc.) Never before has it 
been possible to get such 
exceptional value in kit speakers! 
Call in personally and compare 
for yourself!
The system comprises...
2 x D19 dome tweeters
2 x D75 dome midrange
2 x P25 woofers
2 x pre-built quality crossovers
The cabinet kit consists of 2 knock­
down boxes in beautiful black grain 
look with silver baffles, speaker 
cloth, innerbond. grill clips, speaker 
terminals, screws and ports

D19 DOME TWEETER SPEAKER 
SPECIFICATIONS 
Nominal Impedance: 8 ohms 
Frequency Range: 2.5 - 20kHz 
Free Air Resonance: 1,700Hz 
Sensitivity 1W at 1m: 89dB 
Nominal Power: 80 Watts

(fo: 5,000Hz, 12dB/oct)
Voice Coll Diameter: 19mm
Voice Coil Resistance: 6 2ohms 
Moving Mass: 0.2 grams 
Weight: 0.28kg

D75 DOME MIDRANGE 
SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 350 - 5,000Hz 
Free Air Resonance: 300Hz 
Sensitivity (1W at 1m): 91 dB 
Nominal Power: 80 Watts

(fo: 500Hz. 12dB/oct)
Voice Coil Diameter: 75mm
Voice Coil Resistance: 7 2ohms 
Moving Mass (Incl. air): 3 6 grams 
Weight: 0.65kg

P25 WOOFER SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 25 - 3.000Hz 
Free Air Resonance: 25Hz 
Operating Power: 5 watts 
Sensitivity (1W at 1 m): 89dB 
Nominal Power: 60 Watts 
Music Power: 100 Watts 
Voice Coil Diameter: 40mm 
Voice Coil Resistance: 5.7ohms 
Moving Mass (incl. air): 44 grams 
Thiele/Small Parameters:

Qm 3.15
Qe 0 46
Qt:0 40
Vas 180 1

Weight: 1.95kg

Complete Kit Cat.KI6030 $1,199 
Speaker Kit Cat.K16031 $949 
Cabinet Kit Cat K16032 $349

2 WAY SPEAKER KIT!
This exciting new speaker kit, 
designed by David Tillbrook (a 
name synonymous with brilliant 
design and performance) uses 
VIFA 8 high perfomance drivers 
from Denmark. You will save 
around $800 when you hear what 
you get from this system when 
compared to something you buy 
off the shelf with similar 
characteristics. Call in personally 
and compare for yourself!
The system comprises...
2 x P21 Polycone 8" woofers 
2 x D25T Ferrofluid cooled dome 
tweeters with Polymer diaphrams 
2 pre-built quality crossovers 

The cabinet kit consists of 2 knock­
down boxes in beautiful black gram 
look with silver baffles, speaker 
cloth, innerbond. grill clips, speaker 
terminals, screws and ports.

D25T SPEAKER SPECIFICATIONS 
Nominal Impedance: 6 ohms 
Frequency Range: 2 - 24kHz 
Free Air Resonance: 1500Hz 
Operating Power: 3.2 watts 
Sensitivity (1W at Im): 90dB 
Nominal Power: 90 Watts 
Voice Coll Diameter: 25mm 
Air Gap Height: 2mm
Voice Coll Resistance: 4 7ohms 
Moving Mass: 0.3 grams 
Weight: 0.53kg

P21 WOOFER SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 26 - 4,000Hz 
Free Air Resonance: 33Hz 
Operating Power: 2.5 watts 
Sensitivity (1W at 1 m): 92dB 
Nominal Power: 60 Watts 
Voice Coll Diameter: 40mm 
Voice Coll Resistance: 5 8ohms 
Moving Mass: 20 grams 
Thiele/Small Parameters: Qm 2.4 

Qe:0.41 
Qt: 0.35 
Vas: 80 1

Weight: 1.65kg

Complete Kit Cat K16020 $799 
Speaker Kit Cat.KI 6021 $649 
Cabinet Kit Cat K16022 $209

SPECIFICATIONS:
SENSITIVITY:

Phono: 3mV
Mic: 1mV
Line (tape or tuner): 150mV

SIGNAL/NOISE RATIO:
Phono:55dB
Mic: 60dB
Line: 65dB

FREQUENCY:
Phono: 20Hz-20KHz (RIAA + -2dB)
Mic: 20Hz-20KHz +-3dB
Line: 20Hz-20KHz + 3dB

CHANNEL BALANCE: 0 5dB
T.H.D: Less than 0.03%
HEADPHONE IMPEDANCE: 4-16 ohms
OUTPUT: 0 775V
EQUALIZER:

Centre frequency: 60Hz, 250Hz, 1KHz, 4KHz. 12KHz
Control Gain: + 12dB

POWER SOURCE: 110V/60HZ or 220V/50Hz
Cat.A12016 ........................................... Normally $399

SPECIAL, ONLY $349

PHILIPS SPEAKERS
Description Cat.No. Price
AD01610T8 (C12030) $24.95
AD02160SQ8(C 12040) $69.95
AD80652W8 (C12042) $69.95
AD070620M8(C 12045) $69.95
AD12250W8(C 12050) $129.00

WALL MOUNTING SPEAKER 
HOLDERS

Mount your speakers at ear level on your wall!!
Features...
• Holds speakers up to 260mm deep
• Left/Right adjustment
• Up/Down adjustment
• Includes mounting screws
• Nipping-screw pins hold speakers firmly in place
• Installation instructions
Cat. $89.95

Sensitivity: 96dB
Frequency Response: 2-20 kHz
Impedance: 8 ohms
Power RMS: 15 watts RMS
Magnet Weight: 5 4cz.
Size: 96mm diameter
Cat. C10234 $10.95

2” HORNTOEETER 
SPEAKER

Mylar diaphragm, aluminium voice 
coil
SPECIFICATIONS:
Sensitivity: 95dB
Frequency Response: 1 5-20 kHz
Impedance: 8 ohms
Power RMS: 10 watts RMS
Magnet Weight: 2.5oz
Cat C10232 $8.95

Sealed back, foam edge, black 
cone, silver dust cap 
SPECIFICATIONS:
Sensitivity: 98dB
Frequency Response: 500-8 kHz
Impedance: 8 ohms
Power RMS: 10 watts RMS
Magnet Weight: 5 4oz
Cat C10230 S12.95

HIGH POWER SPEAKER
Cloth edge, dark grey cone, rubber 
mounting seal, cloth dust cap 
SPECIFICATIONS:
Sensitivity: 90dB
Frequency Response: 60-4 kHz
Impedance: 8 ohms
Power RMS: 50 watts RMS
Magnet Weight: 20oz
Cal C10226 $34.95

FULL RANGE SPEAKER
Foam edge, black cone, black 
whizzer cone
SPECIFICATIONS:
Sensitivity: 98dB
Frequency Response: 45-16 kHz
Impedance: 8 ohms
Power RMS: 30 watts RMS
Magnet Weight: 13oz.
Cat C10224 $23.95

! WÙ
. W-- .. 
o©
Rod Irving Electronics 
48 A Beckett St, MELBOURNE 
Phone (03) 663 6151 
425 High St, NORTHCOTE
Phone (03) 489 8866
Mall Order and Correspondence: 
P.O. Box 620. CLAYTON 3168
Telex: A A 151938

MAIL ORDER HOTUNE 
008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

& INQUIRIES 
(03) 543 7877

POSTAGE RATES:
$1 $9.99 $2.00
$10 $24.99 $3.00
$25 $49.99 $4.00
$50 $99.99 $5.00
$100 $199 $7.50
$200 $499 $10.00
$500 plus $12.50

FULL RANGE SPEAKER
Foam edge, black cone, black 
whizzer cone
SPECIFICATIONS:
Sensitivity: 89dB
Frequency Response: 60-15 kHz
Impedance: 8 ohms
Power RMS: 10 watts RMS
Magnet Weight: 5 3oz
Cat C10222 $14.95

The above postage rates are for 
basic postage only. Road Freight, 
bulky and fragile Items will be 
charged at different rates.
All sales tax exempt orders and 
wholesale inquiries to: 
RITRONICS WHOLESALE.
56 Renver Rd, Clayton. 
Ph. (03) 543 2166 (3 lines)
Errors and omissions excepted
•Apple and IBM are registered trade names

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877
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BUILD THESE FANTASTIC KITS
DRILL SPEED CONTROLLERZENER DIODE TESTER

K 6005 $24.50

$9.50

$129.95

AEM 4600 DUAL-SPEED MODEM

1200/75

75 RxON CD Rx 300

SPEED

1200 Rx 
75 Tx PHONE 

à 

MODEM

ANSWER 

o 

ORKi.

EA DUAL TRACKING POWER SUPPLY
The Ideal Power Supply For The Audiophile Experimenting 

With Linear Op Amp Designs
• Floating Ground • Meter Switchable V to A • Voltage adjustable to within 10mV
• Output ♦ or - 1.3V to + or - 22V at 2 Amps + 5V @ 1.0 Amps. K 3320

• Extend fluro Tube life by 1000's of 
nours • Mounts on single PCB - fits 
into original starter capsule • Smooth 
rapid start - no more flicker • No light 
wiring mods needed. K 6300

• Wireless Microphone • Professional Eavesdropping
• Listen to the TV in the kitchen • Makes an excellent 
child minder. K $g50

K 6319

$17.50K 1724

MICROWAVE OVim 
LEAKAGE DEVECTOR

« aCWAPiE FULLÄ&A« RU^
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"Simply plugs Into Your Multimeter''
By simply plugging this handy little 

tester into your multimeter, it allows 
you to read out the actual Zener 

voltage of any Zener Diode up to 60 
volts and will also test LEDS! as well as 

give you a reading of its forward 
voltage drop. K 2620

$12.50

ELECTRONIC 
FLURO 

STARTER

For Brush Motors up to 3 Amps Varies motor speed from 
a few RPM to full speed while maintaining good torque. 
Suitable for - Drills and Drill Presses - Circular Saws - Jig 
Saws - food Mixers - Movie Projectors.

K 5540

FM RADIO 
MICROPHONE

USES:

FANTASTIC HI TECH - HI SPEC
Audio Oscillator and Function Generator

This Ultra low distortion oscillator is comparable with the very best laboratory standard 
sine wave oscillators. As well as having very low distortion it has excellent envelope 
stability, square wave output and output metering

2 Models to choose from (metered and unmetered)
Frequency range 10Hz - 100KHz in 4 ranges • Output level 3V RMS max adjustable 
Attenuator Odb, -10db, -20db, -30db, -40db, -50db plus fine adjustment • Output 

impedance — 600 ohms unbalanced • Output waveforms — sine and square.
All components mount on one single PCB.making It a breeze to Construct
Sa ve $200 and More by Building this Fine Kit Project

K 2540 Complete Kit with Front Panel Metering $155
K 2545 Complete Kit Without Metering $139

$14.95

TOUCH LAMP DIMMER
Controlled by the latest Siemens Light 
Dimmer IC. The S 576A.
Instantly turn lamps on and off with just a 
light touch on a wall panel. Alternatively 
you can dim or brighten the lamps to any 
desired level by merely touching the panel 
for two or three seconds - very classy!

Supplied With Gold Touch Rate

REMOTE

DIMMER

.......$35.00 
INFRA RED 

REMOTE 
CONTROL 

FOR 
TOUCH 
LAMP 

DIMMER
Operate your touch 
lamp dimmer from 
your favourite arm 
chair!

K 6322 $25.00

MICROWAVE OVEN
LEAK DETECTOR

NO BATTERIES REQUIRED
Monitor your microwave oven with this 
easy to build kit. All components mount on 
single PCB, including the meter.

This simple FM 
Microphone kit only 
requires an ordinary FM 
Radio for reception

• runs from single 9V battery 
• High Sensitivity • Long 
range approximately 100 ft:

7 Digit 
Frequency Counter 
Unbelievable 0.005% Accuracy 
* frequency and Period measurement to 
500 MHz (with optional prescaler) * High 
Input sensitivity. Professional unit at a 
fraction of the cost of built up units.

VOICE OPERATED 
RELAY

Great for Voice Control of PA Systems. 
Transmitters, Tape Recorder. Slide 
Projector, Intercom etc.

* IC sockets provided throughout ★ Low 
age rate 10,000 MHz XTAL ★ Quality ABS 
plastic case with deluxe front panel ★ 
Specified LS1

K 2500
PRESCALER $149.50

K 2501
DECIMAL POINT

$42.oo

K 2502 $12.50

A 'Dual-Speed' Direct-Connect 
Computer Modem

Features: The project supports 300 Baud full duplex operation and 1200/75 Baud half 
duplex operation. That is, you can transmit and receive at 300 Baud in both directions 
or 1200 Baud one way, 75 Baud the other. A switch has been incorporated allowino vou W 
select either 1200 baud. W

K 9600 A Fantastic Performing Modem Only $169

Bench Top 
Power Supply 

3-30V to 1 amp Max.wlth 
variable current limit

%

POWER

FEATURES:
$79.00

* Output 3 to 30V at 1A * Short circuit 
protected ★ Load switching ★ Current limit­
ing. Dual scale meter ★ Housed in our 
Deluxe "ABS" instrument case.
SPECIFICATIONS:
* Output Voltage - 3 to 30V * Output 
Current - 0 to 1 amp (fully variable) ♦ Load 
Regulation - Better than 0.2% from 0 to full 
load ♦ Output Ripple-Less than 2mV RMS. 
Cat K 3210

TEMP.CONTROLLED 
SOLDERING STATION

(EA Sept.'86)
Controls the temperature of your standard 
soldering iron. Suitable for irons rated from 
20W—75W - Standard soldering iron plugs 
straight in, no need for modification.
The Altronics Kit comes complete — pre­
punched and silk screened.

K 6400

• PHONE YOUR ORDER—ALTRONICS 1 FREE 008 999 007 •
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Save $$$ 
on the cost 

of commercial 
equivalents
Within the 
Capacity of 
the beginner 
constructor

। Super Low Price on Famous 
EA 8 Sector Alarm System Kit 

(See EA Mag.Jan '85) 
Fantastic Value

FEATURES:
Alarm has 8 separate input circuits - 8 sectors can be monitored 
independenty. Each input circuit is provided with an indicator 
LED and a sector On/Off switch. Individual sector isolation 
Inputs accept both normally closed and normally open sensors. 
Two Inputs provided with an entry delay (between 10-75 sec.) 
Internal trip warning buzzer - alerts owner/ocupant of pending 
alarm operation - great for the ' forgetful'' amoungst us. This 
buzzer is pre-settable between 5 and 55 seconds prior to Alarm 
Unique circuit detects automatically when any N/O or N/C loops 
are either open circuit or dead short, e.g. someone trying to 
bridge reed twitches etc. Switched output can be used to send a 
silent alarm through an auto-dialler circuit or similar Full battery 
back up via 12V - l.2Ah battery. Supplied in an attractive 
functional security case.

K 1900 (without Backup Battery) $139. 
S 5065 12V 1.2AH Backup Battery $22

174 ROE STREET,PERTH 
FOR INSTANT SERVICE 

PHONE ORDER 
TOLL FREE

008 999 007
PERTH METRO 

AND A/HRS
(09) 328 1599

ALL MAIL ORDERS
P.O.Box 8350,Perth Mail Exchange

Western Australia 6000

PACKING & DELIVERY CHARGE 
$3.00 DELIVERY AUSTRALIA WIDE 
- We process your order the day 
received and despatch via. Australia 
Post. Allow approx.7 days from day 
you post order to when you receive 
goods. Weight limited 1Kgs

WA SA
COUNTRY
ALBANY
BP 
Electronics ■ .... 412681

ESPERANCE
Esperance 
Communications 713344

GERALDTON
K.B.Electronics 
& Marine............ 212176

KALGOORLIE
Todays
Electronics ■ .

KARRATHA
Daves
Oscitronics... 

MANDURAH 
Lance Rock
Retravision ...

NEWMAN
Watronics........

....212777

854836

351246

WYALKATCHEM
D & J Pease

NT
DARWIN
Ventronics

751734

811132

ALICE SPRINGS
Ascom 
Electronics

Farmer 
Electronics

ACT

813491

521713

522967

CITY
Bennett Commercial
Electronics 

Scientronics
805359
548334

Digital Capacitance 
Meter Checks capacitor 
value from IpF to 99.99uf 
over three ranges.
Features Include a nulling 
circuit and bright 4-dlgit 
LED display.
(See EA Aug. '85)

K 2522Low-Cost Unit Checks 
Values from IpF to 100uF 

Upgraded Digital 
Capacitance Meter

240V Mains Power 
From Your 12V Battery

300 Watt Inverter with 
Auto Start

(See EA Sept.'85)
Just think how handy is would be to have 
240 Volt AC Mains Power when camping or 
for your boat or Caraven.
Auto Start draws power from your battery 
only when appliance is plugged in and 
"turned on" i.e. battery can be left 
permanently connected if desired.
Thermal Over Load. Current Regulated. 
Current Overload.

K 6752 Complete Kit $229.00 K6754 Fully built & tested $329
$6.00 OVERNIGHT JETSERVICE. 

We process your order the day 
received and despatch via. Overnight 
Jeteervlce Courier for delivery next 
day Country areas please allow 
additional 24-48 hours. Weight limit 
3Kqs.
$6.00 HEAVY SERVICE- For 

deliveries exceeding 3kgs and less 
than 10kgs-allow 7 days for delivery 
$10.00 Heavy heavy service -aii 
orders of 10Kgs. or more must travel 
Express Road - Please allow 7 days 
for delivery.
INSURANCE — As with virtually 

every other Australian supplier, we 
send goods at consignees risk. 
Should you require comprehensive 
insurance cover against loss or 
damage please add 1 % to order value 
(minimum charge $1).When phone 
ordering olease request "Insurance".
TOLL TREE PHONE ORDER — 

Bankcard Holders can phone order 
toll free up to 6pm Eastern Standard 
Time. Remember with our Overnight 
Jetservice we deliver next day.

Altronics Resellers
Chances are there is an Altronics Reseller right near you - check 
this list or phone us for details of the nearest dealer.
Blue Ribbon Dealers are highlighted with a ■ These Dealers 
generally carry a comprehensive range of Altronic products and 
kits or will order any required item for you
Don't forget our Express Mall and Phone Order Service - for the 
cost of a local call, Bankcard, Visa or Mastercard holders can 
phone order for same day despatch.
Please Note: Resellers have to pay the cost of freight and 
insurance and therefore the prices charged by individual Dealers 
may vary slightly from this Catalogue - in many cases, however 
Dealer prices will still represent a significant cost savinq from 
prices charged by Altronics Competitors y

MORE ALTRONICS DEALERS WANTED
If you have a Retail Shop, you could increase your income 
significantly by becoming an Altronics ~ ’ 
Wroblewski (09) 328 2199 for Details.

Dealer. Phone Steve

CITY
Electronic 
Comp & Equip.

Force
Electronic ■ ... 

Protronics.......... 
SUBURBAN 
BRIGHTON 
Brighton
Electronics ■ .. 

CHRISTIES BE 
Force
Electronics ■ ..

ENFIELD
Force
Electronics ■ .. 

PROSPECT 
Jensen
Electronics ■ .. 

COUNTRY 
MT.GAMBIER 
South East
Electronics .... 

PT.LINCOLN 
West Coast
Elect Supplies .

WHYALLA
Eyre
Electronics ■ .. 

TASMANIA 
HOBART 
George Harvey ■ 
LAUNCESTON 
Advanced
Electronics......  

George Harvey ■ 
Nichols
Radio TV............

LEGAÑA
Frank Beech 
Electronics......

VICTORIA NSW
CITY

ORANGE
Fyfe
Electronics 626491CITY

2125999
Active
Electronics ■ .. 6023499

David Reid
Electronics ■ .. 2671385

2122672
All Electronic SUBURBAN
Components .. 6623506 BLACKTOWN2123111 Ellistronics».... 6023499

MaGraths
Electronics .... 6631122

SUBURBAN

Wavefront
Electronics .... 8311908*

CARINGHAH
2963531 

EACH

. 3823366

ASPENDALE
Giltronics.......... 5809839
CHELTENHAM
Talking
Electronics.... 5502386

Unitronics.... 5247878
LEWISHAM
PrePak
Electronics .... 5699770

SMITHFIELD
. 3496340 CROYDEN

Truscott
Electronics ■ .. 7233860

Chantronics .... 6097218
COUNTRY
ALBURY

. 2694744 PRESTON
Preston
Electronics .... 4840191

SPRINGVALE

Webb's
Electronics ■ .... 254066

COFFS HARBOUR
Coffs Habour

...250034 Active
Electronics ■ .. 5471046

COUNTRY

Electronics..........525684
GOSFORD
Tomorrows

...825802 BENDIGO
KCJohnson ■ ...411411

Electronics ■ .... 247246
KURRI KURRI
Kurri Electronics .372141

...454764 MORWELL NEWCASTLE

RAYMOND TERRACE
Alback 
Electronics......

TENTERFIELD
Nathan Ross
Electronics........

TOUKLEY

COUNTRY
CAIRNS
Thompson Instrument

873419

362204

TES Electronics ..964144
WINDSOR
M & E Electronics ■
Communications .775935
WOLLONGONG
Newtek 
Electronics

Madjenk 
Electronics

Vimcom 
Electronics

...271620

743061

284400

Services............
CALOUNDRA
Electro Mart.... 
BUNDABERG 
Bob Elkins
Electronics ....

GLADSTONE
Supertronics ...
MACKAY
Philtronics» ....
NAMBOUR
Nambour
Electronics....

PALM BEACH
The Electronic 
Centre............

512404

914270

721785

724321

578855

411604

.342233

.315688

.316533

316171

301379

QUEENSLAND
CITY
Delsound P/L .. 2296155
SUBURBAN
CALOUNDRA
Hume's 
Electro-Mart 914270

ROCKHAMPTON
341248

Electron 
World....................:

Access Electronics 
(East St.)..............

278988

21058

Morwell 
Electronics 346133

SALE
Gippstech ■
Communications 447402

SHEPPARTON

D.G.E.Systems ...691625
George Brown &
Company .. 

Novacastrian
696399

GV Electronics
SWAN HILL
Cornish Radio 
Services........

.218866

321427

Elect.Supplies ... 616055
NOWRA
Ewing 
Electronics»......218412

EAST MAITLAND
East Maitland 
Electronics........ 337327

FORTITUDE VALLEY
F.H.S.
Electronics.... 8323700 

Economic
Electronics.......... 523762

PADDINGTON
Jacques
Electronics .... 3698594

SLACKS CREEK
David Hall •
Electronics .... 2088808

TOOWONG
Techniparts .... 3710879

Purely Electronics 
(Shopping Fair) .280100

Xanthos
Electronics.......... 278952

TOOWOOMBA
Hunts
Electronics ■ .... 329677

TOWNSVILLE
Solex ■................... 722015
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Part 2: receiver construction 
plus installation

Eight-channel IR 
remote control
Introduced last month, our Multifunction IB 
Remote control unit can control up to eight 
channels and has optional facilities for Power 
On/Off, Mute and Up/Dn volume. Following 
on from the description of the transmitter 
construction, we now continue with 
construction of the receivers.

by JOHN CLARKE The hand-held transmitter.

There are two receivers which can be 
built for the infrared remote control. 
The first uses the full circuit and is suit­
able when power On/Off, Muting and 
Up/Dn volume control are required as 
well as the 8-channel selections. A sim- 
pier version of the receiver utilises only 
a portion of the circuit to provide for 
the 8-channel selections only with either 
momentary or latched relay contacts.

The choice of latched or momentary 
contacts is dependent upon the applica­
tion. For adding remote control across 
switches of existing equipment, the 
choice of latched or momentary contacts 

A standard plastic instrument case accommodates the receiver circuitry.

is determined by the type of switches 
within the equipment. For example, 
most CD, VCR and cassette players use 
momentary switches whereas most TV 
sets have latching switches for channel 
selection.

Most of the circuitry for the receiver 
is housed on a PCB coded 87rc5 and 
measuring 173 x 146mm. A separate 
PCB coded 87pa5 and measuring 46 x 
46mm houses the amplifier for the IR 
receiver diode. This is contained within 
a tinplate shielded box to reduce the 
possibility of false triggering from out­
side interference.

The 87rc5 PCB is designed to fit 
within a plastic instrument case measur­
ing 200 x 160 x 70mm, with the IR am­
plifier 87pa5 PCB secured to the inside 
lid of the case. Alternatively, the entire 
receiver can be housed within the 
equipment to be controlled; eg, within a 
TV set.

Fully optioned version
Fig.l shows the overlay for the fully 

optioned remote control receiver PCB. 
It provides for the full number of func­
tions including power On/Off, Mute and 
Up/Down volume, as well as the eight 
channels.

Linking options on the PCB allow for 
either momentary or latched relay out­
puts for the eight channels. If only 
latched outputs are required, then IC5 
and the associated 22kil resistor, 50kil 
trimpot and 0.027iuF capacitor can be 
deleted from the PCB.

Further simplification can be made if 
the DC current output from IC3 can be 
used to directly control volume. Many 
TV sets utilise DC volume control and 
readers wishing to install the remote 
control in a TV should turn to the TV 
installation section of this article before 
proceeding with construction.

If there is any doubt about how the 
volume control operates, the LDR cir-
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cuit should be used for control of the 
volume.

Using DC volume control removes 
the need for the LDR and associated 
parts. These include LED3, LED4, Q6, 
Q5, and the 39kO, 4.7kii, and 2 x 
47011 resistors. Also, the muting relay 
and D19 may not be necessary for many 
DC volume controls since the volume 
may be attenuated to a very low level 
using the DC volume control.

Of course, the full complement of 
relays does not have to be used. If you 
don’t require eight channels, simply re­
duce the number of relays accordingly. 
For each relay not used, you can also 
delete the associated driver transistor 
and the diode across the coil.

Eight-channel version
Fig.2 shows the overlay diagram for 

the 8-channel version of the receiver. 
As with the more elaborate version, this 
has the option of either momentary or 
latched outputs. You should use the 
ML926 for IC5 when momentary con­
tacts are required and the ML928 for 
IC5 when latched contacts are required.

We built this version using four relays 
with the latching ML928. Note that the 
relay order changes when the ML928 is 
used compared to the ML926. The 
ML926 relay numbering is as shown on

Fig.l: wiring diagram for the fully optioned version. Note the linking options for either 
momentary or latched relay contacts.

View inside the fully optioned version. The input amplifier fits into a metal shield and is mounted on the lid of the case.
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Fig.l: wiring diagram for the 8-channel version of the receiver. Use the ML928 (IC5) for 
latched relay contacts and the ML926 for momentary relay contacts.

the overlay diagram while numbering 
when using the ML928 is 6, 5, 7, 8, 2, 
1, 3, 4.
Relays

The PCB is designed to accept two 
different relay types for the 1 to 8 chan­
nel selections and for the Mute relay. 
These are the DPDT Original 0UB12V 
(available from Hi-Com Unitronics, 7 
President Lane, Caringbah, NSW 2229), 
and the Kamling K.L2P DPDT relay 
(available from Altronics and Jaycar, 
Cat. S-4061).
PCB construction

The 87rc5 PCB can be used as a sin­
gle PCB incorporating the power supply 
or, alternatively, the PCB can be sepa­
rated by cutting between the power sup­
ply and receiver/decoder sections. The 
separated PCBs can then be wired to­
gether by joining their + 12V terminals 
and by joining their ground terminals.

Construction of the PCB can begin by 
installing the links. Note that the A, B, 
C and D or D-bar links near IC7 are 
dependent on the type of IC used for 
IC5 and whether the A, B and C out­
puts of IC5 or IC3 are decoded by IC6.

Fig.l shows the required linking for 
latched or momentary connections on

I his unit has relays installed on four outputs only and uses the MI.928 for latched contacts. Note relay locations (see text).
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Fig.3: the LDR and LED assembly.

the full-featured version, while Fig.2 
shows the link required when either the 
ML926 or ML928 is used.

We used PC stakes to terminate ex­
ternal connections on the PCB, the only 
exceptions being the relay outputs and 
mains wiring points.

The next step is to install the resis­
tors, diodes and ICs. Be careful with 
the orientation of the ICs and diodes — 
these must be oriented as shown on the 
overlay. Note that diodes D6, D7 and 
D8 are 1N914 or 1N4148 small signal 
diodes whereas the remaining diodes 
are all 1N4002 types.

The transistors, 3-terminal regulator 
and capacitors can all now be installed. 
Make sure that the electrolytic capaci­
tors and transistors are oriented as 
shown on the overlay diagram.

The relays can also be installed and 
soldered in position at this stage. 
Remember that the sequence of the 1 to 
8 channel relays when the ML928 is 
used is 6, 5, 7, 8, 2, 1, 3. 4. This means 
that if fewer than 8 relays are used, you 
should follow this sequence for relay in­
stallation.

Construction of the LDR and LED 
assembly is shown in Fig.3. The two 
3mm diameter LEDs are held within 
the rubber grommet and the assembly is 
wrapped in insulation tape to exclude 
any external light. The cathode (K) 
leads of the two LEDs are soldered to­
gether. while the anode leads are sol­
dered to two PC stakes situated in the 
lower right hand corner of the PCB.

As shown in the photographs, the 
transformer should be secured using a 
cable tie. This passes around the trans­
former and through two holes in the

Fig.4: parts layout for the amplifier PCB.

Above: the metal shield is soldered to three PC stakes on the amplifier PCB (right).

BEND UP

BEND UP

TINPLATE SHIELD

Fig.5: how to make the metal shield. The section at left goes over the top of the amplifier 
PCB while the section at right is fitted to the copper side.

PCB. This precaution provides addi­
tional safety as the transformer would 
otherwise only be supported by its 
mounting pins.

The mains cord is secured to the PCB 
using a cable clamp and the wires pass 
through holes in the PCB and solder to 
the mains input of the transformer on 
the underside of the PCB.

It is important to insulate the under­
side of the PCB where the mains wiring 
enters the transformer using a piece of 
stiff insulating material bolted to the un­
derside of the PCB. This will prevent 
any accidental contact with the mains. 
Several mounting holes arc provided for 
this purpose.
Amplifier board

Work can now begin on the 87pa5 
amplifier PCB (Fig.4). Install 1C2 and 
the two resistors first, making sure that 
IC2 is oriented correctly. The nine ca­
pacitors can then be installed, with the 

electrolytics oriented as shown on the 
diagram.

PC stakes can be used to terminate 
the +12V. ground. PPM and IR diode 
connections. They should also be in­
stalled at the three perimeter locations 
on the PCB earth track to facilitate sol­
dering the tin plate shields into position. 
Do not solder the IR diode in position 
yet.

Fig.5 shows the dimensions of the tin­
plate shield for the amplifier 87pa5 
PCB. Cut and fold this shield as shown 
and check that the base and top pieces 
fit correctly over the three PC stakes on 
the board. Adjust the sides as necessary 
but do not solder the shield to the PC 
stakes until after testing.

You will also have to mark and drill 
exit holes in the top shield side panels 
for the ground. +12V, PPM and IR 
diode connections.

Once construction of the shield has 
been completed, temporarily solder the

ELECTRONICS Australia, July 1987 27



Above: actual size artwork for the ampli­
fier PCB.

Below: actual size artwork for the main re­
ceiver PCB. The same artwork is used for 
both versions.

IR diode in place and wire the amplifier 
PCB to the receiver PCB. If the power 
supply is separated from the receiver, 
then wire the power supply to the re­
ceiver at the Ground and +12V connec­
tions.

Testing
The unit is now ready for testing. 

Apply power and use your multimeter 
to check that the power supply voltage 
is correct. The 50kQ trimpots (VR1 and 
VR2) associated with IC3 and IC5 will 
probably need adjustment before the re­
ceiver will operate correctly.

To set the 50kil trimpots, one of the 
transmitter pushbuttons should be oper­
ated. For example, if the relay for chan­
nel 1 is incorporated on the receiver 
PCB, then press the number one trans­
mitter pushbutton while adjusting the 
appropriate trimpot. For example, if 

IC5 is used to drive IC6, adjust VR1.
Similarly, if IC3 is used to drive IC6, 

adjust VR2.
When the receiver operates, continue 

to operate the transmitter to determine 
the clockwise and anticlockwise limits of 
the trimpot over which the receiver 
functions correctly. Set the trimpot to 
the midpoint of these two extremes.

If both IC3 and IC5 are used, VR2 
should be set using the Mute output for 
testing. You can either monitor the pin 
8 output using a meter or, if the mute 
relay is installed, listen for its operation. 
The Mute operates in a flipflop fashion 
so that, on the first pressing of the 
transmitter switch, the relay switches on 
and pin 8 goes high. On the second 
pressing, the relay turns off and pin 8 
goes low.

As before, find the limits of the trim­
pot over which the receiver operates 
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correctly and set the trimpot to mid set­
ting-

The remaining functions can now be 
tested. The 1-8 channel relays should 
switch on when they are selected by the 
transmitter and be off otherwise.

To check operation of the volume 
control, connect a multimeter set to 
measure ohms across the LDR. Now 
press the up and down volume buttons 
and observe the change in resistance of 
the LDR. It should change from about 
47011 on Mute to over IMil at the 
maximum volume setting.

If the LDR section of the circuit is 
not used, the current output from IC3 
can be checked by measuring the volt­
age across the 39kll resistor at the col­
lector of Q4. The voltage here should 
range from 0V when muted to about 
9.5V at maximum volume setting. At 
initial power up, this voltage should be 
about 8.6V.

The Mute relay should switch on and 
off alternately with each pressing of the 
Mute control. It should also switch on 
briefly each time a channel selection is 

made and be on while the Dn volume is 
at its minimum setting. Muting should 
also occur on power off (ie, when the 
power relay switches off).

Power relay RLA9 should switch on 
again after selection of one of the eight 
channels.
Installation

Installation of the 1-8 channel only 
remote control into an item of equip­
ment is straightforward. Simply connect 
the relay contacts for each channel 
across existing switches in the equip­
ment.

A circuit diagram for the equipment 
will enable you to check the connections 
required for the switch contacts. In 
some cases, the switches may be double 
pole types or even use the changeover 
facility of the switch. This can be dupli­
cated with the DPDT relay contacts

Note that the relays are not mains 
rated and cannot be used to directly 
control mains voltages. You can, how­
ever, use them to drive separate mains 
rated relays.

Where possible, you can install the 
receiver PCB in the equipment to be 
controlled. Alternatively, the PCB can 
be installed in a plastic instrument case 
measuring 200 x 160 x 70mm (W x H x 
D).

The accompanying photographs show 
the full complement circuit board se­
cured to the base of the case using self 
tapping screws. The IR amplifier PCB is 
enclosed in the metal shield and 
mounted towards the front of the lid 
using suitable brackets.

A hole in the front panel exposes the 
IR diode which is connected to the am­
plifier PCB using short leads. Drill a 
hole in the rear panel for the mains 
cord and grommet and for the relay 
contact wires. We opted to include the 
muting LED on the front panel for the 
full function version.
TV installation

Connection to a TV set is a little 
more complex. As well as making con­
nections to the channel pushbutton 
switches, you also have to wire in the 
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muting, volume and power on/off con­
nections.

Note that the unit can only be con­
nected to pushbutton TV sets. Those 
with a rotary turret are unsuitable for 
remote control modification since the 
switch constitutes part of the tuner.

Adding remote control does not af­
fect normal operation of the TV set. 
When the set is first switched on via the 
TV power switch, the power relay is 
energised, the volume is set to 66% of 
the normal volume and the 8-channel 
relays are off. This allows the TV push­
buttons to operate as normal.

Before commencing installation, 
make sure that you unplug the TV set 
from the power point. This is to prevent 
accidental contact with the mains.

Refer to your TV set’s schematic dia­
gram for the connections necessary to 
the pushbutton switches. Many TV sets 
have eight or more pushbuttons, al­
though it is not necessary to provide re­
mote control for all of these. Some TV 
sets may also require connection to an 
indicating LED located beside each 
pushbutton.

The main problem in connecting the 
relay contacts directly across the chan­
nel selector switches is that a closed 
relay will then constitute a second 
closed switch. This is because one of the 
TV switches will always be closed. This, 
in turn, will alter the tuning voltage ap­
plied to the tuner and detune the sta­
tion.

There are several solutions to this 
problem. With some pushbutton sets, 
such as the Rank/NEC C2062, the selec­
tor switches can be disabled by lightly 
pressing a disengaged switch while the 
engaged switch is released. This proce­
dure many not be possible with all types 
of sets however, and the best alternative 
is to dedicate one of the unused 
switches to select remote control.

This unused switch should be electri­
cally disconnected from the TV circuitry

ceiver is typically connected to control vol­
ume in a I V set using a DC volume con­
trol (see text).

Fig.8: alternative circuit for controlling 
volume. The dotted circuitry is for reverse 
logic DC controls.

by cutting the PCB tracks to it, or by 
disconnecting any wire leads. After 
that, it’s simply a matter of pressing this 
switch (to disable the others) whenever 
you wish to use the remote control.

The remaining switches can then still 
be used for normal operation but note 
that it will necessary to reset the remote 
control circuit by turning the TV set off 
and on again.

Once the switching arrangement has 
been sorted out, the remote control re­
ceiver is ready to be installed within the 
TV set. Fig.6 shows the general ar­
rangement for TV installation. We sepa­
rated the power supply section from the 
main section of the receiver PCB since 
it was easier to locate the power supply 
near the TV mains switch and the re­
ceiver near the pushbutton switches.

A suitable position will need to be 
found for the IR amplifier which should 
be located close to the front of the TV 
chassis to allow short connecting wires 
to the IR diode. The IR diode is lo­
cated directly behind a small hole in the 
front panel of the TV set so that it can 
receive the transmitted IR signal.

The smaller amplifier PCB is soldered 
to the metal shield and the shield itself 
secured to the inside of the TV set 
using self-tapping screws. Similarly, the 
receiver PCB is secured to the inside of 
the TV chassis using short standoffs and 
screws.

We installed the Mute LED on the 
front of the TV to indicate Muting and 
power standby.

The receiver PCB, power supply 
board and IR amplifier PCB should be 
wired as shown. The normal mains con­
nection between the TV power switch 
and TV power supply is broken and 
brought into a terminal block. From 
there, the Active and Neutral wires con­
nect directly to the remote control 
power supply and to the power on/off 
relay on the receiver PCB. The 
switched side of this relay is connected 
to the TV power supply.

Fig.7 shows a typical circuit for DC 
volume controls and the connection re­
quired between IC3 and the DC volume

Fig.9: this alternative muting circuit should 
be used when Fig.7 is used with reverse 
logic DC controls.

control within the TV set. The Vref 
input is usually about 6V and the DC 
input is varied using the volume potenti­
ometer. The current source from pin 10 
of IC3 forces current through the vol­
ume potentiometer so that the voltage 
at the DC input can be varied remotely.

Some DC controls operate such that 
low voltage gives high volume and high 
voltage, low volume (reverse logic). 
Others operate with low volume on low 
voltage and high volume on high volt­
age (normal logic). The output circuit of 
IC3 is intended for the later case, how­
ever the reverse logic volume control 
type can be controlled with some 
changes.

Note that Q4 is only on during 
Mute which brings the control voltage 
low. With the reverse logic type of vol­
ume control, this produces maximum 
volume.

To counteract this problem, the Mute 
relay can be connected in series with 
the loudspeaker to disconnect it during 
muting. Fig.9 shows the details. The 
10011 resistor provides a DC path for 
the TV amplifier to prevent loudspeaker 
thumps when the relay is switched. In 
addition, the Dn and Up volume func­
tions will have to be transposed. This 
can be done by transposing the wiring 
in the transmitter for these two 
switches.

As an alternative, the LDR circuit 
can be used as shown in Fig.8. Connect 
the LDR and Mute relay between 
ground and the volume wiper for both 
audio signal and normal logic DC vol­
ume controls. For DC volume controls 
with reverse logic, connect the LDR 
and Mute relay between the top of the 
volume control and the wiper (dashed 
circuitry).

Once installation has been completed, 
replace the back of the TV set and con­
nect up to the mains. When the TV is 
switched on, it should function normal­
ly. If this checks out, disable the 
switches as described above in the in­
stallation procedure and check that all 
functions operate normally using the re­
mote control. 2
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

ROD IRVING ELECTRONICS
N°1 FOR COMPONENT SPECIALS I

TAG TANTALUM
CAPACITORS SPECIALS!
Cat.No. Description Price 
----------- 16V4.7uF ....R16124 
R16125 
R16126 
R16128 
R16216 
R16220 
R16222 
R16224 
R16228 
R16300 
R16302 
R16304 
R16306 
R16308 
R16310 
R16311 
R16312 
R16314 
R16316 
R16318 
R16320 
R16322 
R16324 
R16326 
R16328

16V 10uF.....
16V 15uF.....
16V 22uF.....
25V 2.2uF ..
25V 4.7uF ..
25V 6.8uF ..
25V 10uF.....
25V 22uF.....
35V 
35V 
35V 
35V 
35V 
35V 
35V 
35V 
35V 
35V 
35V 
35V 
35V

0.1uF ..
0.15uF..
0.22uF..
0.33uF..
0.47uF..
0.68uF..
0.82uF..
1.0uF ..
1.5uF ..
2.2uF ..
3.3uF ..
4.7uF ..
6.8uF ..

35 V 10uF
35V 15uF
35V 22uF

$0.48
30.52
30.75
30.85
30.40
30.70
30.70
30.60
32.40
30.30 
30.30 
! 030 
30.30
30.30
30.35
30.35
30.30
30.50
30.50
30.35
30.70
30.80
30.80
31.40 
$3.50

CRYSTALS SPECIALS!
Description Cat.No. 1-9 10+
1MHz Y11000 $7.50 $7.00
4 433618MHz Y11023 $2.95 $2.75
8.867238MHz Y11055 $2.95 $2.75 
12MHz Y11070 $2.95 $2.75 
14.31818MHz Y11072S2.95 $2.75

ECONOMY
TRANSFORMERS

1-9 10+
2155 240V 6-15V 1A 
Cat M12155 $9.95 $8.95
2156 240V 6-15V 2A 
Cat. M12156 $14.95 $13.95
2840 240V 9V CT 
Cat M12840 $5.95 $4.95
2851 240V 12-6V CT 150mA 
Cat. M12851 $5.95 $5.50
2860 240V 15V CT 250mA 
Cat. M12860 $5.95 $4.95
6672 240V 15-30V 1A tapped 
Cat M16672 $14.95 $13.95

QUALITY LEDS
Cat. No. Description Price
Z10140 3mmRed $0.15
Z10141 3mm Green $0.20
Z10143 3mm Yellow $0.20
Z10145 3mm Orange $0.20
Z10150 5mmRed $0.15
Z10151 5mm Green SO.20
Z10152 5mm Yellow $0.20

HIGH INTENSITY 
RED LED BAR GRAPH

Dimensions:
Overall: 63mm across. 5mm high
LEDs: 10 x 5mm x 1mm
Cat.No. 1-9 10 +
Z10180 $2.95 $2.75

V2" HIGH INTENSITY 
RED LED DISPLAYS

(Available in Common Cathode 
and Common Anode)

Dimensions:
Overall: 12.7mm across. 19mm high
Display: 12.7mm(H) x 7.3mm(W)
Segment Width 1.2mm
Brightness: 3400 ucd. IF = 10mA
COMMON CATHODE:
Pin 1 Segment E Pin 6 Segment B
Pin 2 Segment D Pin 7 Segment A
Pin3CC Pin 8CC
Pin 4 Segment C Pin 9 Segment F 
Pin 5 Segment Dp Pin 10 Segment G
Cat.No. 1-9 10+ 100+
Z10190 $1.95 $1.75 $1.50

COMMON ANODE.
Pin 1 Segment E Pin 6 Segment B 
Pin 2 Segment D Pin 7 Segment A 
Pin3CA Pin 8CA
Pin 4 Segment C Pin 9 Segment F 
Pin 5 Segment Dp Pin 10 Segment G 
Cat.No 1-9 10+ 100 +
Z10191 $195 $1.75 $1.50

NUMERIC KEYPAD
Unencoded keypad, 10 digit keys 
plus two utility keys. Light grey in 
colour
OUTPUT ARRANGEMENT:
Output Pin N° Symbol

CENTRONICS PLUG 
SPECIAL! 

36 WAY MALE (P12200) 
1-9 10+ 100 +

$3.95 $3.50 $3.00

space Great pnee too. because we 
import direct so you save* 
Dimensions. 19(L)x 13(W)x9(H)mm 
Cat.No 1-9 10+
H10606 $0.40 $0.35

1 NA
2 Shield plate
3 Column 2
4 Row 4
5 Column 3
6 Row1
7 Column 1
8 Row 2
9 Row 3

10.....................NA
CatC19030 
1-9 10+ 100+
$2.95 $2.50 $1.95

CHROME LED BEZELS
9mm hole, available 3 colours 

Cat.No. Description Price 
S14030 Red $1.20
S14032 Green $1.45
S14034 Yellow $1.45

DB STAND OFFS 
At Incredible prices! No need to 
pay absurd prices because we 
import them direct and pass on
the savings to you! 
2PackPl0930 
10PackP10932 
100Pack P10934

$1.00
$3.95

$20.00

UTILITY STORAGE CASE 
A must for all electronic enthusiasts 
technicians, hobbyists, fishermen 
and sewers* Features a clear plastic 
lid so you can tell at a glance the 
contents, and up to 48 adjustable 
compartments A place for everything 
and everything in its place!
Cat. HI0090 ......... $19.95

P10121 (plastic plug) Normally $1 00 
1-9 10+ 100+
$0.50 $0.45 $0.40

ELECTROLYTICS 
(PCB MOUNTING)

16 VOLT

R15602 2200/2500uF $1.40 $1.20

Cat.No. Description 1-9 10+
R15461 10uF ...... $0.25 $0.20
R15481 22uF ...... $0.25 $0.20
R15511 33uF ...... $0.25 $0.20
R15521 47uF $0.25 $0.20
R15531 100uF . $0.30 $0.25
R15541 220uF $0.60 $0.50
R15551 330uF $0.75 $0.65
R15561 470uF $0.75 $0.65
R15571 640uF $0.90 $0.80
R15581 1000uF $0.90 $0.80
R15601 2200/2500UF $1.20

25 VOLT

$1.10

Cat.No. Description 1-9 10 +
R15422 2.2uF ... $0.25 $0.20
R15432 3.3uF .... $0.25 $0.20
R15442 4 7uF .... $0.25 $0.20
R15462 10uF ...... $0.25 $0.20
R15502 25uF ...... $0.30 $0.25
R15512 33uF ..... $0.30 $0.25
R15522 47uF ..... $0.30 $0.25
R15532 100uF $0.40 $0.35
R15542 220uF ..... $0.70 $0.65
R15552 330uF $0.75 $0.65
R15562 470uF $0.75 $0.65
R15582 1000uF $1.00 $0.90

35 VOLT
Cat.No. Description 1-9 10+
R15443 4.7UF
R15463 10uF 
R15483 22uF ...........

$0.30 $0.25
$0.30 $0.25
$0.30 $0.25

R15513 33uF . $0.40 $0.35
R15523 47UF $0.40 $0.35
R15533 100uF $0 60 $0.55
R15543 220uF $0.60 $0.55
R15563 470uF $0.70 $0.60
R15583 1000uF $1.20 $110
R15593 2200/2500uF $1.50 $1.30

50 VOLT
Cat.No. Description 1-9 10 +
R15404 047uF $0.25 $0.22
R15414 1uF $0.25 $0.22
R15424 2.2uF $0.30 $0.25
R15434 3.3uF $0.30 $0.25
RI5444 4 7uF $0.40 $0.35
R15464 10uF $0.40 $0.35
R15484 22uF $0.40 $0.35
R15514 33uF $0.40 $0.35
R15524 47uF $0.50 $0.45
R15534 lOOuF $0.60 $0.55
R15544 220uF $0.90 $0.80
R15564 470uF $1.00 $0.90

63 VOLT
Cat.No. Description 1-9 10+
R15405 047uF $0.30 $0.25
R15415 1uF $0.30 $0.25
R15425 22uF $0.30 $0.25
R15435 3.3uF $0.30 $0.25
R15445 47uF $0.30 $0.25
R15465 10uF $0.40 $0.35
R15505 25uF $0.50 $0.45
R15525 47uF $0.50 $0.45
R15535 100uF $0.60 $0.55
R15545 220uF $0.90 $0.80
R15555 330uF $1.20 $1.10
R15565 470uF $1.40 $1.20

5 PIN DIN PLUG 
UNBELIEVABLE PRICE! 

Cat P10157 ........ Normally $1.00
1-9 10+ 100 +
$0.50 $0.45 $0.40

ULTRASONIC 
TRANSDUCERS
Designed to transmit at 40kHz 
(L19990) and receive at 40kHz 
(L19991) with up to 20V l/P on the 
transmitter. These units can't be 
heard and so are ideal for TV remote 
controls, water level detectors, 
burgalar alarms, motion detectors 
and information earners as they can 
be either pulsed or used in the 
continuous wave mode
Full specifications below for design 
purposes.
Maximum Input Voltage: 20V rms 
Centre Frequency (kHz): 40 + -1.0 
Sound Pressure Level 10V RMS:

11O0B min
Sensitivity (dB/v/ubar) mln.:

65 min
Bandwidth (kHz):

Transmit: 4.0 (at 100dB)
Receiver 5.0 (at 73dB)

Impedance:
Transmit: 500
Receiver 5000

Cat. L19990 (Transmitter) $4.75 
Cat. L19991 (Receiver) $4.75

MINI JUMPERS
• Contact terminal: Phospor bronze
• Material: P.B.T 94V-0
• Gold plated
Qty Cat. No. Price
10 P12053 $ 2.95
25 P12055 $ 4.95
100 P12057 $21.95

TRIGGER 
TRANSFORMERS

Cat. M10104 $1.45

10 AMP RELAY
S P.D.T. 12VCoil, 240V (S14114) 
1-9 10+ 100 +
$4.95 $3.95 $3.75

t-------
U.V. TUBES
Fits into standard 15W flouro holder 
Suitable for Scotchcal. Eprom 
erasing etc As used in ETI Eprom 
Erasing Kit.
WARNING: Do not look directly into 
UV Tubes
Cat. H28600 $24.95
•If ordering by mail please include 
an extra $2 for ' special" packina

MINI “U” HEATSINK
Used extensively on PCB s this 
heatsink suits most flat (plastic type) 
semiconductors, and has vertical 
flutes for maximum thermal 
efficiency
Cat. H10602 Normally $1.25 
1-9 10+ 100+
$0.65 $0.55 $0.50

MINI PARTS CASE
Features a dear plastic lid for easy 
identification of contents. Up to five, 
adjustable lower compartments, 
plus a self elevating upper tray for 
smaller items.
Dimensions: 110 x 21 Ox 43mm
Cat. H10087 ........... $9.95

SPECTROL MULTIDIALS 
MODEL 15-1-11

Number of turns: 10
Minor Scale Division: 1/500 turn
Shaft Bore: 6.35mm (1/4")
Finish: Satin Chrome
Body Size: 25.4 x 44 45mm

(1 x 13/4")
Depth: 25.4mm (1")
Weight: 45.4g (1 6oz )
Cat.R14405 ......... $45.95

MODEL 16-1-11
Number of turns: 15
Minor Scale Division: 1/50 turn
Shaft Bore: 6.35mm (1/4")
Finish: Clear Anodize
Body Size: 22.2mm diameter (.875")
Depth: 22.2mm (.875")
Weight: 19.8g (0.7oz)
Cat.R14400 ......... $26.95

MODEL 21-1-11
Number of turns: 15
Minor Scale Division: 1/100 turn
Shaft Bore: 6.35mm (1/4")
Finish: Satin Chrome
Body Size: 46.04mm diameter
(1.812")

Depth: 25.4mm (1")
Weight: 85.g (3oz.)
Cat.R14410 ......... $46.95

DB25 CONNECTOR
SPECIALS!

We have just imported 50,000 
So you get to save a small fortune*

DB25 MALE (P10900)
1-9 10+ 1Ó0 +
$1.50 $1.20 $1.00
DB25 FEMALE (P10901)
1-9 10+ 100 +
$1.70 $1.40 $1.20

S.P.D.T TOGGLES
We have 15.000 to clear*

Cat.S11010 ......... Normally $1 75
1-9 10+ 100+
$0.80 $0.75 $0.65

UNIVERSAL HEATSINK
Universal because of the hole 
pattern which allows it to be 
mounted to most power" type 
semiconductors Features vented 
sides and black anodised finish for 
maximum efficiency.
Dimensions 60(L)x35(W)x30(H)mm 
Cat. H10601 Normally $175 
1-9 10+ 100 +
$0.75 $0.65 $0.60

VIDEO RF MODULATOR 
At an unbelievable prices! Our RF 
modulators are channel selectable 
either Channel O or Channel 1 
Cat. S16040 
1-9 10 +
$3.95 $2.95

CANNON TYPE 
CONNECTORS SPECIALS 
Cat. No. Description Price 
P10960 3 pin line male.
Was $3.90 NOW $2.90
P10962 3 pin chasis male
Was $3.00 NOW $2.40
P10964 3 pm line female
Was $4.50 NOW $3.25
P10966 3 pin chasis female 
was $4 95 NOW $3.45

riè
Rod Irving Electronics 
48 A'Beckett St, MELBOURNE 
Phone (03) 663 6151
425 High St, NORTHCOTE 
Phone (03) 489 8866
Mail Order and Correspondence: 
P.O. Box 620, CLAYTON 3168
Telex: AA 151938

BRIDGE SPECIALS
1-9 10+ 100*
WO2 1A 200V Cat Z11030
$0.30 $0.28 $0.26
WO4 1A 400V Cat Z11032
$0.35 $0.30 $0.28
SB604 6A 400V Cat Z11034
$0.90 $0.80 $0.75

RCA GOLD PLATED
PLUGS AND SOCKETS

For those who need the ultimate in 
connection Essential for laser disc 
players to get that fantastic sound 
quality
Plug Cat. P10151 $3.75
Socket Cat P10150 $2.95

RCA GOLD PLATED
CHASIS SOCKET

For the ultimate connection!
Cat P10229 Normally $1 95 
1-9 10+ 100+
$1.00 $0.90 $0.85

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY)
LOCAL ORDERS 

& INQUIRIES 
(03) 543 7877

POSTAGE RATES:
$1 $9.99 $2.00
$10 $24.99 $3.00
$25 $49.99 $4.00
$50 $99.99 $5.00
$100 $199 $7.50
$200 $499 $10.00
$500 plus $12.50

The above postage rates sre for 
basic postage only. Road Freight, 
bulky and fragile items will be 
charged at different rates.
All sales tax exempt orders and 
wholesale Inquiries to: 
RITRONICS WHOLESALE.
56 Renver Rd, Clayton. 
Ph. (03) 543 2166 (3 lines)
Errors and omissions excepted
■Apple and IBM are regrslered trade names
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Balanced Input 
Pre-Amp

(ETI Dec.'82)

Mosfet Power Amp 
Module 150 Watt

K 5530

$18.50

Here is a high power, general 
purpose power Amplifier module 
suitable for HiFi, guitar and PA 
applications employing sturdy, 
reliable MOSFET's in the output 
stage.

Stunning Design Makes Your 
Tape Machine Sound Like 

A CD Player
Dynamic Noise 

Reduction System
(Sw ETI □•¿.86)

TRANSISTOR ASSISTED 
IGNITION WITH DWELL 

EXTENSION
Dead easy to build and (even better) there 
ara only 3 electrical connections required 
to the car wiring system.

K 4010...........  $39.50

Precision time your Processing 
with this low cost Project

DIGITAL PHOTO TIMER 
This classy digital timer allows prescision 
timing for photographic processing from 1 
second up to 9 minutes 59 seconds in 1 
second increments.
Features: Large easy to read LED displays. 
Hold switch which interrupts timing and 
focus switch which bypasses the timer 
settings.

Great Value
K 1850 ..................$79.50

Checks audio & RF circuits

Signal Tracer 
ifor Trouble—
I Shooting

(See EA Aug.'85)
■ This simple signal 
W tracer makes a
Im valuable servicing aid
PB and can be used to 

trouble-shoot both RF 
¡TBB and audio circuits. It 

features an RF probe, 
battery operation andP BBan in-built loudspeaker

K 256° $24.50

that annoying type hiss and 
dramatically increase dynamic range of 
your cassette recordings with this Dynamic 
Noise Reduction System It. 
This fantastic system improves signal to 
noise of your tape deck by up to an 
incredible 18dB without treble attenuation. 
It also expands dynamic range, allowing 
greatly improved recordings from compact 
disc players.

K 5575 $99.00

video' enhancer

High Performance balanced line 
input pre-amp — makes a superb 
l/P Stage -30idb gain.

ALTRONICS KIT FEATURES:
• 5534 AN's for super low noise
• TL 071 Bifet Op Amp (Great 

common mode rejection ratio) 
genuine Texas instruments.

SPECIFICATIONS:
• Frequency response (10K load) 

— 12Hz —60KHz + 0.1db
• T.H.D. (output)—100Hz 0.007%
—1 KHz 0.0061% —10KHz 0.012%
• Input impedance—nominal 

560 Ohms
• Output impedance—nominal 

260 Ohms
• Common-mode rejection ratio— 

easily adjustable to 80db

VIDEO ENHANCER
Sharpens up your picture when 

copying Video to Video
Here's a simple but effective video 
enhancer that is super easy to build at a 
fraction of the cost of commercial models. 
Unit sharpens picture detail, and can 
actually improve the quality of a copy by 
amplyfying the top end of the video signal.

K 5825 $35.00

TRANSISTOR AND 
FET TESTER

Electronics Australia Project. Tests Bipolar 
Transistors. Diodes. Fets, SCR's and PUT's 
Excellent service aid for the hobbyist and 
serviceman. Complete Kit and instructions.

K 2525 $25.00
Ultrasonic Pest Repeller

Build EA s new "Pest-Off" and save a small 
fortune on insect sprays.
The "Pest-Off" generates frequencies 
between 23KHz and 64KHz Claimed to be 
the best for driving off most vermin 

____ K,60° $39.95

ULTRASONIC K 4400 
MOVEMENT Mq. 
DETECTOR

This Ultrasonic Movement Detector 
provides added protection against illegal 
entry via. an open window etc. Connects 
directly to an alarm with a normally open 
input. Detects any movement up to 3 
metres within an angle of 30 degrees. Will 
operate directly off 12V i.e. Car Battery etc

General Purpose 
Pre-Amp

Based upon a Single LM 382 IC

This Unit contains all necessary 
components to complete:-

• A Phono Pre-amp with RIAA 
frequency response

• A tape Pre-amp with NAB response 
• A microphone Pre-amp with either 
40,55 or 80db of gain.
• Or a Pre-amp for just about 

snythlngl

Pre-amp may be powered by any DC 
Voltage between 10 and 40 volts The 
output being automatically biased to 
about +6 Volts. High 100db Ripple 
Rejection.

SPECIFICATIONS:
Power Output
150W RMS into 4 Ohms 
100W RMS into 8 Ohms 
(At onset of clipping) 
Frequency Response 
20Hz to 20KHz +0 -0.5db 
10Hz to 60KHz +0 -3db 
(Measured at 1 W and 100W Levels)I 
Input Sensitivity
1 Volt RMS for full output
Hum
98db below full output 
Noise
114db below full output
Totsl Harmonic Distortion
0.006% @ 1KHz 12W 
0.03% @ 10KHz 12W 
Stability
Exceptional (tested to full output 
driving 3.3uF into short circuit at 
10KHz). I

K 5112

K 5510

TV MASTHEAD AMP
Reduces snow in low signal areas

K 1798 $39.00

$19.50
20 WATT UTILITY 

AMP MODULE
All component* mount entirely on 
one printed circuit boerd, even the 
heetslnkl
SPECIFICATIONS:
Input Impedance 100K Ohm approx
Load Impedance 4 Ohm, or Greater

DC IN 
20V 
30V 
35V

PWR 
INTO

4 OHMS
6.6W 
12W 
19W

PWR 
INTO

8 OHMS
4W 
8W 
15W

MUSICOLOUR IV
Ideal for Parties, Shop Signs, Display 
Windows, special lighting effects etc. 
Combination Colour Organ and Light 
Chaser. Four channel colour organ 
operation. Output lamp load capacity 
a massive 2400 watts.

K 5800 $115.00

*usicolour
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MINIATURE HEATSINK!
A great little fellow if you are short of 
space. Great price too. because we 
import direct so you save! ••Cat H10606 1-9

$0.40
10+

$0.35

COMPUTER CABLE 
CIC6 6 conductor computer 
interface cable. Colour coded with 
braided shield.
(to IE422 specifications).
Copper conductor 6x7/0 16mm

RS232 GENDER 
CHANGERS

Saves modifying or replacing 
non-mating RS232 cables 
All 25 pins wired straight through

Cat. X15650 Male to Male
Cat. X15651 Male to Female 
Cat. X15652 Female to Female

Normally $19.95 each
Only $14.95

1 -9 metres 1
$1.90/m

10+ metres
$1.70/m

CIC9.100 9 conductor computer 
interface cable. Colour coded with 
mylar shielding. 9 x 7/0.16mm
1 -9 metres
$2.50/m

10+ metres
$1.95/m

ELECTRONIC DOOR 
ALARM AND CHIME u 
Electronic control system with 
powerful in-built lOOdB alarm. 
Changeable 3 digit, push button, 
secret code controller that is tamper 
proof. 3 function switch provides off 
position, chime and 7 seconds delay 
entry. Emergency panic button 
Suitable for left or right hand door 
opening. Simple installation, no 
wiring required Low current 15mA 
at 9V. Operates on 9V battery.
Cat. S????? $44.95

RS232C NULL MODEM 
ADAPTOR

e Male to female connections
e Pins 2 and 3 reversed
e All 25 pins connected
Cat. X15657 Male to Male
Cat. X15658 Male to Female
Cat. X15659 Female to Female

Normally $22 95
Only $14.95

CIC16 16 conductor computer 
interface cable Colour coded with 
mylar shielding. 16 x 7/0.16mm

CIC25 25 conductor computer 
interface cable. Colour coded with 
mylar shielding 25 x 7/0.16mm.

CIC12 12 conductor computer 
interface cable. Colour coded with 
mylar shielding. 12x7/0 16mm

1 -9 metres 
$3.90/m

1 -9 metres 
S4.90/m

1 -9 metres 
$2.70/m

10+ metres 
$2.50/m

10+ metres
$4.40/m

10+ metres
$3.40/m

Normally $79 95Cat T12480
SPECIAL, $69.95

RAINBOW CABLE
Suitable for IDC connectors
Cat.No. Description $/metre
W12714 28AWG14W $1.80
W12716 28AWG16W $1.80
W12720 28AWG 20W $2.20
W12726 28AWG26W $2.90
W12734 28AWG34W $3.60
W12740 28AWG40W $4.40

RS232 WIRING 
ADAPTOR BOX 

Male to female 
25 Detachable plug on leads 
2 mini jumpers 
Ideal for experimenting or 

temporary connections
Cat X15665 Normally $39.95

Only $29.95

CORDLESS 
RECHARGEABLE 
SOLDERING IRON 
e Built in solder point illumination 

Easy replacement of solder tip 
Protective stand which also 
functions as charging unit 
Sponge pad attach to stand 
Plug pack power adaptor 
Includes Nicad battery 
Instructtion manual 
12 months warranty

$12.95
COUNTER
Cat.

MAINS MUFFLER
Sudden mains disturbances can 
seriously affect your computer 
equipment, and stored data. So why 
risk it when you can have a Mains 
Muffler, particularly when the cost of 
one failure is likely to be greater than 
the purchase price! So vanish those 
dangerous clicks and voltage 
spikes forever with the Mains 
Muffler'
SPECIFICATIONS:
Maximum total load

10OOW4 AMP 250V 50Hz
Outlet Sockets

Attenuation: 150kHz - 47dB 
500KHz - 68dB 
10MHz - 66dB

Dual T Section:
VDR Transient suppression
Surge capacity 200 Amp 8 x 20uS 

2 WAY Cat X10089 $199
4 WAY Cat X10090 $299

RS232 MINI JUMPER 
PATCH BOXES

• Interface RS232 devices
e 25 pin inputs
e 25 leads with tinned end supplied 
e Complete with instructions
Cat. X15653 Male to Male
Cat. X15654 Female to Male
Cat. X15655 Female to Female

Normally $25.95
Only $19.95

FLUORESCENT WORK & 
EMERGENCY LIGHT e Suits cars, boating, caravan.

camping etc
• Shatterproof, glare free
• Cigarette lighter plug and alligator 

clips
• 12V DC. 8 watt, transistorised
Cat. A15052 $25.95

HIGH EFFICIENCY

plate, this radial fin heatsink can 
dissipate large amounts of heat for 
maximum efficiency Designed by 
Rod Irving.
105x30mm Cat. H10520 S 3.50
105x75mm Cat H10525 $3.50
105x100mm Cat. H10529 $ 4.90
105x140mm Cat. H10534 S 6.50
105x150mm Cat. H10535 $ 6.75

105x170mm Cat. H10538 $ 7.95
105x195mmCat H10542 $ 9.90
105x200mm Cat H10543 $ 9.90
105x225mm Cat. H10546 $10.50
105x300mm Cat. H10549 $12.00 * 

105x600mmCat.H10560 $24.95

10+ 
$9.50 
$8.50 
$7.50 
$6.50

100+ 
$8.95 
$7.95 
$6.95 
$6.25

1-9 
$9.95 
$8.95 
$7.95

. $6.95

SEMICONDUCTORS!
Always check our prices 

before you buy!

2716......
2732......
2764......
27128 ....
27256 ..J
27512 ..J 
4116.....
4164......
41256 ....
555 8pin
6116......
6264......
6802......
6821 .....
6845......
7406......

.$11.50 $10.50 $10.00

.$19.50 $18.50 $17.50
$3.95
$2.25

$0.50 
$3.95 
$6.50 
$5.00 
$2.00 
$5.00 
$0.40

$3.50 
$1.95 
$6.50 
$0.40 
$3.75 
$6.00
$4.00 
$1.80 
$4.00 
$0.30

INS8250 $29.95 $27.95

$2.95 
$1.75 
$5.95 
$0.35 
$3.50 
$5.75 
$3.75 
$1.70 
$3.75 
$0.25

Have you blown up your Apple drive 
by plugging it in backwards or not 
turning off the power while changing 
boards? We have the MEL9501 chip!

SPECIAL, ONLY $29.95

WWl
Genuine Intel chips with manual 

and data sheets packed in boxes!
8087-3 (4 77MHz)
8087-2 (8MHz)
8087-1 (10MHz) .
80287-6 (6MHz) .
80287-7 (8MHz)

1-9
$1.95

$269 
$385 
$585 
$475 
$679

NE5534AN
SCOOP PURCHASE!!!

10+
$1.85

100+
$1.75

WORLD MODEM CHIP
Cat. U21614 .......Normally $49.50
Save $25, SPECIAL $24.95

^r^se^Sr EPROMs quickly and 

safely This unit is the cost effective 
solution to your problems. It will 
erase up to 9 x 24 pin devices in 
complete safety, in about 40 minutes 
(less for less chips) 
Features include
• Chip drawer has conductive foam 

pad
• Mains powered
• High UV intensity at chip surface 

ensures EPROMs are thoroughly 
erased

e Engineered to prevent UV 
exposure

• Dimensions 217 x 80 x 68mm

WITHOUT TIMER
Cat. X14950 Normally$119

Special, $89

SENNHEISER 
HEADPHONES!!

The worlds beat headphones are 
now available from Rod Irving 
Electronics!! 3 models to choose 
from, other models are available 
on request! (Phone Tony DiPaolo 
on (03)543 2166)

WITH BUILT-IN TIMER
Cat. X14955 $139

Special, $119

CAR ANTENNA BOOSTER
e in-line instalation 
e 12V boosts 100% 
Cat A12073 $7.95

SENNHEiSER HD 40
The HD40 is feather light, at just 60g' 
This HiFi stereo headphone is 
uncommonly convenient to use. Its 
systems can be rotated so it can fit 
into any drawer It is also available 
as a TV headphone 
SPECIFICATIONS:
Frequency Range: 22 - 18.000Hz 
Impedance: 600ohm
Distortion Factor: Approx 1.5%;
pressure on ear; approx 1.3 N 

Weight: Approx 60g 
Length of lead: 3 metres

$49.95Cat. A10515

» °oaNl

NICADS!
Size Desc.

PROGRAMMABLE
24 HOUR TIME SWITCH
• 48 switching possibilities per day 
• 240V AC. 2400 watt. 10 amp 
e Suitable for turning on 

Heaters/Coolers 
pool filter 
electric blankets 
cooking appliances 
waking you. even making the coffee' 
lights etc for security while you're 
away from home!

e Bargain Price'
Cat M22002 only $19.95

TV INTERFERENCE
FC»am signals interference

$5.95Cat L11048

RS232 MINI TESTER
• Male to female connections
• All pin wired straight through
e Dual colour LED indicates activity 

and direction on 7 lines
e No batteries or power required 
T.D Transmit Data 
D.S.R. Data Set Ready
R D Receive Data
C.D Carrier Detect
R.T.S. Request to Send
D T.R. Data Terminal Ready 
C.T.S. Clear to Send
Cat X15656 Normally $39.95

Only $29.95

ELECTRONIC CASSETTE 
DEMAGNETISER
Cat. A10006 $22.95

10dB IN-LINE COAXIAL 
^educestoM^rom splitters and long 

cable runs Suitable for use with 
antennas, coaxial feed lines and 
VCR's. A/C adaptor included 
SPECIFICATIONS: 
Frequency Range: 5-900MHz 
Gain: 10dB
Power Requirements: 12V A/C 

Adaptor (included)
Input Impedance: 75 ohm 
Output Impedance: 75 ohm

$44.95

ANTISTATIC
SOLDER SUCKER

Light weight
Sturdy construction 
Easy to remove tip 
Excellent value for money'

Cat T11281 $13.95

AA
C 
D

0.5
1.2
1.2

i

A.H.

$2.95
$7.95

10 + 
$2.75 
$6.50 
$6.50

100 
$2.25 
$6.25 
$6.25

10W HORN SPEAKERS
White durable plastic, 8 ohms
Cat. C12010 Normally $11.95

SPECIAL, ONLY $9.95

UNIVERSAL BATTERY 
CHARGER AND TESTER 
Save money on expensive battenes 
with this universal battery charger 
Features include meter tester, and 
provisions for D, C, AA. AAA, N, 
button and cell batteries. 9V and 6V 
(square types). Comes complete 
with detailed instructions

Rod Irving Electronics
48 A’Beckett St. MELBOURNE
Phone (03) 663 6151
425 High St, NORTHCOTE
Phone(03) 489 8866
Mail Order and Correspondence: 
P.O Box 620, CLAYTON 3168
Telex: A A 151938

Cat. M23533 $29.95 III

Cat L15043

FREE STANDING, FOLD 
UP MAGNIFIER „„ _ 
Anecconomicallypriced handsfree 
magnifier, lets you take care of all 
those tricky fine detailed jobs so 
often encountered in electronics, or 
any of many other practical uses 
such as home, work, hobbies etc. 
Cat T12083 Normally $14.95

SPECIAL, ONLY $12.95

UHF/VHF/FM ANTENNA 
AMPLIFIER AND 2 WAY 
^overs"aH^!ustralian frequencies 

Suitable for use in houses, 
caravans, boats etc 
e 1 x 75 ohm input 
e 2 x 75 ohm output 
• Gain 2 x 6dB 
e Maximum output 2 x 96dBuV
Cat L15041 $39.95

FLUX 
RECOVER

$6.95

AEROSOLVE 
SPRAYPACKS 
PCB Coating‘201 ‘ 
Cat. N11040
Freezing Spray ‘202’
Cat N11042 .................
Insulating Varnish *203' 
Cat. N11043 ...............

$6.95

Electric Motor Cleaner ‘204
Cat N11044

$7.95

$6.95
Electronic Super Clean (Freon) '205'
Cat N11047
Flux Remover '206'
Cat N11049

$7.50

$6.95
Elec Contact Cleaner & Lube *207'
Cat N11051
Silver Cote *208'
Cat. N11054 
Formula "66" *535’ 
Cat N11057 .

$5.95

$6.95

$5.95
Clear Cost Plastic Spray '540'
Cat . N11059 $6.95

MAIL ORDER HOTUNE 
008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

& INQUIRIES 
(03) 543 7877

POSTAGE RATES:

$10 
$25 
$50 
$100
$200

$24.99 
$49.99 
$99 99

$199 
$499

$500 plus

$2.00
$3.00 
$4.00 
$5.00 
$7.50

$10.00
$12.50

The above postage rates are for 
basic postage only Road Freight, 
bulky and fragile items will be 
charged at different rates.

wholesale inquiries to: 
RITRONICS WHOLESALE.
56 Ren ver Rd. Clayton. 
Ph. (03) 543 2166 (3 lines)
Errors and omissions excepted
Apple and IBM are registered trade names

V/SA



Circuit & Design Ideas
r®aders and ,echn|cal literature While this material has been checked as far as possible for feasibility, the circuits have not 

been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details

Memory expansion 
for the Vic-20

Here’s how to add another 24K of 
RAM to your Vic-20 computer. The cir­
cuit can be easily fitted inside the exist­
ing case so that there is no need for an 
edge connector.

The circuit operation is really very 
simple with BLK-bar 1, 2 and 3 select­
ing banks of 8K bytes and the 74LS00 
preventing data bus contention. The 
6264’s used in the prototype were low 
power 150ns types, but' any of the 
slower versions could also be used.

Switches SI, S2 and S3 are used to 
disable the 8K banks to avoid address 
bus contention if an expander board is 
used. The RAMS retain their memory 
content when switched out of circuit, so 
that data can be stored there without

EXPANSION PORT

BLK1 (10)--------------
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+ 5V

being lost. 
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Benchtop DC ammeter

A separate ammeter is very useful, 
particularly when it is necessary to ob­
serve both current and voltage simulta­
neously. This DC ammeter provides 12 
ranges of measurement from 50uA to 
10A.

The circuit is based on a 50/xA full 
scale deflection meter with shunting to 
provide measurement for currents which 
are greater than 50/zA. The shunting di­
verts current so that only a maximum of 
50p,A passes through the meter.

A 12-position single pole switch rated 
at 10A selects the various shunt resis­
tors. An alternative arrangement to 
avoid a high switch rating is to use sepa­
rate socket terminals for each shunt and 
to connect to the appropriate shunt
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25
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CR/W (18)-

S02 (V)
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74LS00

!C1d

5 V

GND

BLK1 = S2000-S3FFF
BLK2 = S4000-S5FFF
BLK3 = S6000-S7FFF

IC1a

using a flying lead and plug.
The shunt resistance is calculated 

using the formula R = Rm/(N-1), where 
R is the shunt resistance. Rm is the 
meter resistance (3500(1) and N is the 
scale multiplication factor.

Protection for the meter is provided 
by a 100mA fuse and the measurement
accuracy is within 10%. 
A. Fong, 
Carlingford, NSW. $10

100mA
Ô

500mA

0.221 ■0.5W* J ::

IA! 5A 
Ò

10A

100mA

50uA 
FSD

+

Low current 
circuit breaker

This low current circuit breaker can 
be installed in a multimeter. It connects 
in series with the standard meter protec­
tion fuse but is designed to trip out be­
fore the fuse blows. This prevents the 
time consuming process of replacing the 
fuse since the circuit is easily resettable 
with the press of a switch.

The circuit uses a current sensor 
which is based on a miniature reed 
switch around which is wound 50 turns 
of 0.4mm enamelled copper wire. When 
the current through this coil reaches a 
particular value, the reed switch closes 
to tire SC RI via the 3.3k(2 gate resis­
tor.

When SCR I is switched on. RLAl is 
turned on and this opens the relay con­
tact in series with the fuse, The relay is
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General purpose 
counter

This circuit includes xlO and xlOO 
overranging on a four digit counter. The 
first four digits are displayed in seven 
segment format while the remaining 
most significant digits are each dis­
played as a series of ten LEDs.

IC1 is a 74C926 4-digit counter, latch, 
decoder and display driver which drives 
the FND500 displays in a multiplexed 
fashion. For every clock pulse at pin 12, 
the counter increments by one and this 
is displayed on the four digit display.

The four digits show counts of up to 
9999 until an overflow output at the CO 
of IC1 clocks the IC2, a 4017 decade 
counter. This displays the second LED 
(number “1”) to indicate the x 10 over­
range of the count. Each time the ICl’s 
count exceeds 9999, IC2 is clocked and 
the LED display of IC2 increments to 
the next LED in the sequence.

When IC2 overflows after the final 
“9" LED is lit, its CO clocks counter 
IC3. This drives another LED display to 
indicate the xlOO overrange.

Thus, the seven segment displays 
driven by IC1 show the units, tens, hun­
dreds and thousands, while the LEDs 
driven by IC2 show the ten thousands 
and the LEDs driven by IC3 the one 
hundred thousands.

The Reset pushbutton clears all the 
counters to zero. The counter must be 
powered from a 5V supply, since the 
74C926 has a maximum supply voltage 
of 6V.

A Fong,
Carlingford, NSW. $15 

a 5V 56(1 type which is supplied with 
5V via the 9V supply due to the voltage 
drop across the 27il resistor in series 
with the SCR. This voltage is also used 
to turn on transistor QI which in turn 
powers LED1 to indicate that the circuit 
has tripped.

To reset the circuit. SW1 momen­
tarily removes the voltage across SCR1 
due to the shorting action of the parallel 
lOOuF capacitor. This opens SCRL 
LED1 goes off and the relay turns off 
and closes the relay contact.

The value of RS should be adjusted 
to set the tripping current of the circuit 
breaker. Normally, the value for RS 
will be close to 0.1il. CQ should be 
deleted when used for AC.

Power is derived from the internal 9V 
battery of the multimeter.

P Boyle. eon
Edithvale, Vic.
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The ins and outs 
of Local Area 
Networks Pt.2
Our previous article introduced the definition of the local area 
network (LAN) and the different topologies currently defined. 
The Token-Ring LAN was introduced as a versatile and 
efficient network for the transferal of data at high speed with 
low error rates. This article illustrates various software issues 
of the Token-Ring LAN.

by DAVID CARTWRIGHT & GREG PEAKE
Texas Instruments Australia

Essentially LAN software is that all 
important interface between the user 
and the network equipment. The advan­
tages of having efficient software for 
this purpose are reflected in the speed 
at which a user can access the network, 
as well as the transparency that exists 
between the user and the destination of 
the information that is to be transmit­
ted.

Software architectures
When referring to the Token-Ring 

LAN there are two different communi-

Fig.l: comparison of OSI and SNA models.
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cation architectures used for interfacing 
the user to the network hardware. 
These architectures or models are the 
Open Systems Interconnect (OSI) 
model recommended by the Interna­
tional Standards Organisation (ISO) in 
1978, and Systems Network Architec­
ture (SNA) defined by IBM in 1974.

Both models effectively achieve the 
same purpose, but differ in the defini­
tion of the layer functions as well as the 
peer layer protocols. Fig.l shows the 
comparison between both models while 
Table 1 gives the definitions of each 
layer of each model.

As seen in Fig.l, the bottom two 
layers of both models are common for 
communication on the Token-Ring 
LAN. These layers are defined by the 
recommendations of the IEEE 802 com­
mittee. The software and hardware 
must be compatible for these layers to 
abide by the same standard. Above 
these two layers the software is either 
SNA or OSI compatible. The software 
available on the market for both archi­
tectures will be discussed later in this 
article.
IEEE 802

This standard covers the link and 
physical layers of both models. IEEE 
802.5 covers the physical layer and a 
section of the link layer called the 

Medium Access Control (MAC). The 
physical layer defines the topology and 
access method of the Token-Ring LAN. 
The MAC, implemented in software, is 
the controller associated with access to 
the Ring. It works closely with the 
hardware of the network adapter.

As seen in Fig.2, the MAC software 
is a separate entity to the actual data 
flow that occurs in the model. It pro­
vides services such as network manage­
ment, by being able to communicate to 
other adapters without any user inter­
vention. It also responds to error condi­
tions on the ring in order to provide 
proper ring operation. This software is 
supplied with the network adapter card 
in either EPROM or in the ROM of a 
microcontroller; ie. the TMS38020.

IEEE 802.2 defines the other section 
of the link layer called the Link Level 
Control (LLC). As seen from Fig.2, this 
software is concerned with the actual 
transfer of data to and from the ring. 
The function of the LLC, in conjunction 
with the physical layer, is to provide an 
error free pipeline in which the data 
from higher layers is transported from 
one link layer to another.

Currently there are two types of LLC 
that have been defined. Type 1 LLC 
packages the user data in a frame for­
mat and sends it onto the network. 
However it does not record whether the 
frame arrived at its destination, and ex­
pects no acknowledgments from the 
destination. This type of LLC relies on 
the error control of the higher layers.

Type 2 LLC uses the same method of 
sending the data, however it expects an 
acknowledgment from the destination 
for every frame sent. This is achieved 
by sending associated control words 
with the frames. Using this type of 
LLC, delivery is guaranteed at the link 
layer level.



The software for LLC is contained on 
the network adapter, either in EPROM 
or downloaded into RAM. This allevi­
ates the host from the extra processing 
required to implement LLC functions, 
and allows more time for application 
processing. Also it provides the soft­
ware manufacturers who implement OSI 
or SNA architectures with a common 
interface to the network adapter.

The OSI model
The software supporting layers 3 to 7 

of the OSI model must be able to pro­
vide the functions of each layer as well 
as the peer to peer protocols. The layer 
functions are set out in Table 1. The 
peer to peer protocols are necessary for 
communication between the respective 
layers of the source and destination. 
Each layer acts as a separate entity in 
the model, providing its particular ser­
vice as well as providing an error free 
link to its peer layer at the destination.

Fig.3 shows the associated peer to 
peer protocols used between layers. An 
example of the use of the protocols best 
defines the operation of peer to peer 
communication.

If a user wants to communicate to an­
other user on the network, a request is 
made to the application program for a 
connection. Associated with that re­
quest are parameters such as the desti­
nation address or name and the class of 
service required. The application pro­
gram in turn makes a request to the 
presentation layer for connection, the 
presentation layer requesting the session 
layer and so on down through the 
layers.

The parameters given originally will 
mean something to at least one of the 
layers as the original request passes 
through the model. The link layer is the 
final layer to be requested. At this stage 
the previous requests are packaged into 
a frame and sent across the network to 
the destination. As the original request 
is passed down through the layers, each 
layer adds its own header which con­
tains its own request to its peer layer. 
These frames associated with each layer 
are known as Protocols Data Units 
(PDUs).

Once the request frame reaches the 
destination, each header is stripped off 
at the appropriate layer. The layers 
read their header, the request from the 
originating DTE now being an indica­
tion that a connection needs to be set 
up. This would appear to the destina­
tion user at the application layer as an 
indication that the originating user 
wants to communicate. The answer 
would either be a “yes" or “no”.

Table 1: comparison of the layer functions for OSI and SNA.

OSI SNA

Application Defines protocols for application 
programs.

End user

Presentation Data formatting for application layer. FMDS

Session Establishes, terminates and maintains 
connection between end users.

DFC
TX Control

Transport Defines type of control used between 
nodes on network.

Path control

Network Controls routing between network 
nodes.

Path control

Link Defines protocols for error-free pipeline 
between two nodes.

Data link

Physical Physical interfaces involved in 
connection to network.

Physical

Terms: FMDS — Function Management Data 
Services DFC — Data Flow Control 
TX Control — Transmission Control

LINK 
LAYER

PHYSICAL

LAYER

Fig.2: the pipeline layers and the IEEE 802 standard.

Fig.3: peer to peer protocol between layer N of DTE #1 and DIE #2.
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Design in 
TPs new

The new lBM®Token-Ring Network 
promises to become the industry stan­
dard. And if you are wondering about 
the best and quickest way to tie your 
product into this new 4-Mb/sec LAN, 
here’s your solution: The TMS380 chip 
set from Texas Instruments.

TI’s TMS380 is the only commercial 
chip set tested — and system-verified — 
by IBM. It’s the silicon standard for this 
new high-speed office-system LAN.

And for a sure, fast entry into this 
exciting new market, you can begin with 
TI’s TMS380 Design-in Accelerator Kit. 
Q. What kinds of products can 

communicate through the 
new LAN?

A. With the TMS380 chip set, 
almost any.

TI s new TMS380 chip set was developed 
jointly with IBM. Its general-purpose 
system interface allows many kinds of 
equipment from various manufacturers to 
communicate through the IBM Token- 
Ring Network. And since this is an open 
network, any product in which you use 
the TMS380 can communicate with any 
other, when common languages are used. 
Q. Is expensive cabling required? 
A. No.
Your customers have the option of using 
telephone twisted pair or shielded twisted 
pair. And the point-to-point topology of 
the token ring makes it ideal for fiber 
optics, since the taps that are necessary 
with bus topologies are not required.
Q. Where does TI’s TMS380 

chip set fit in?
A. It’s the heart of your LAN 

adapter card or subsystem.
The TMS380 chip set is a complete 
solution for the physical interface and 
media-access control. Its integrated 
LAN-adapter architecture provides for 
efficient, transparent handling of the 
IEEE 802.5 protocols. TI’s TMS380 in 
your product will give your customers free­
dom to choose the cabling system that 
best suits their needs. And the flexibility' 
to interface with any of the popular logical- 
link-control and higher-layer protocols.

◄ Everything you need to begin designing your 
own IBM Token-Ring Network LAN adapter 
is included in your TI Design-in Accelerator 
Kit: Three TMS380 chip sets, comprehensive 
literature, and debug software.

•Registered trademark of International Business Machines Corp.



IBM compatibility with 
token-'ring-'LAN chip set*

data in accordance with IEEE 802.5 protocols. And the TMS38O51 and TMS38O52 monitor 
cabling integrity, control network insertion, and perform clocking and signal conditioning.

TEXAS INSTRUMENTS 
FIELD SALES OFFICES

Melbourne: (03) 267-4677 
Sydney: (02) 887-1122

TEXAS INSTRUMENTS 
DISTRIBUTORS

ADELAIDE.
EC & E:(08) 232-0001
VSI: (08) 267-4848

BRISBANE:

Rifa:
VSI:

(07) 832-3700
(07) 52-5022

Q. What about network 
management?

A. Every service your system 
needs is built in.

TI’s new TMS380 chip set includes “self- 
healing” features that ensure the re­
liability, availability, and serviceability 
(RAS) of the network. And only the 
TMS380 chip set has them.

Among these special features are fault 
isolation of cable-system failures, error 
reporting, self-test diagnostics, and LAN- 
management services. So you’re relieved 
of the risk, time, and expense of develop­
ing custom hardware and software for 
these essential functions.
Q. Can it grow with my needs 

and my customers’?
A. Yes.
On-chip RAS and LAN-management 
software make TI’s TMS380 chip set 
completely compatible with the IBM 
Token-Ring LAN and give it a stable 
foundation to meet the need for future 
network expansion. As higher perfor­
mance standards develop, the TMS380 
chip set will accommodate them.

Q. What’s this about an 
Accelerator Kit?

A. It’s your head start to IBM 
token-ring compatibility.

TI’s Design-in Accelerator Kit will give you 
a head start on designing IBM Token-

Ring Network compatibility into your 
products. It includes three chip sets, the 
TMS380 User's Guide, and the Token Ring 
Adapter Bnng-Up Guide with debug soft­
ware.

Texas 
Instruments 

Creating useful products 
and services for you.

To: Texas Instruments Australia 
6 Talavera Rd., 
North Ryde 2113

□ Please rush me a TMS380 Data Package.
□ Place my name on the TMS380 Mail List.

Company 
Name ... 
Address

Postcode
Suburb 
Ph: (

MELBOURNE:
Rifa:
VSI:

(03) 480-1211
(03) 543-6445

PERTH: 
VSI: (09) 328-8499

SYDNEY:
Rifa:
VSI:

(02) 858-5966
(02) 439-8622

State
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BITS I I BITS

Fig.4: comparison of data transfer within 
models.

If communication is agreed upon, a 
response is sent from the destination 
user to the originator. Each layer of the 
destination must send a response to its 
peer layer for a connection to be made.

The responses from the destination 
appear as confirmations to all of the 
originator layers. The originating user 
would receive a message “connection 
confirmed" at their application layer.

The connection is now set up and 
data transfer can take place, each layer 
communicating data and connection 
status with its peer. If the destination 
did not want to communicate, a request 
would be sent to the originator to dis­
connect; this reply coming from either 
one of the layers or the user.

The SNA model
The SNA model functions similarly to

SNA MODEL 

END USER

PRESENTATION

DATA FLOW

TX CONTROL

PATH CONTROL

DATA LINK

PHYSICAL

Fig.5: the SNA software options for Token-Ring.

the OSI model, except that the services 
that each layer (3 to 7) provides differ 
somewhat (see Fig.4). The manner in 
which data and control is transferred 
between layers is not consistent with the 
OSI model.

Generally the SNA model uses the 
same method of adding headers at each 
layer as the data is passed through the 
model. However an example of incon­
sistency is shown in layer 2, where there 
are in effect two headers added, the 
extra header being for the use of four 
different layers.

Probably the most significant differ­
ence between the two is the layer inde­
pendence. For example, if the transport 
layer of the OSI model needs to ac­
knowledge the receipt of a certain 
frame from its peer layer, it has the in­
dependence to do this. Furthermore, no 
other layer would be aware of the oc­
currence.

In the SNA model, all requests and 
responses are made and accepted by the 
end user layer or equivalent OSI appli­
cation layer. Individual layers cannot 
act independently as they do in the OSI 
model. The end user selects the com­
mands to be implemented by layers 2 to 
5 in the SNA model. The results or ac­
knowledgments of each of these layers 
are reported back to the end user, so 
that the next course of action for that 
layer can be implemented. This presents 
a more controlled environment, but tim­
ing issues regarding connection setup 
may be inferior to OSI.

IBM software
The software created by IBM for its 

PC networking products implements 

layers 2 to 5 of the SNA model. Appli­
cation or end user layer software comes 
from both IBM and third party sources, 
only the layer 2 interface needing to be 
satisfied for successful SNA implemen­
tation. Such software may include data 
bases, word processors, file and printer 
servers.

For layers 2 to 5, there are currently 
two implementations offered by IBM, 
NETBIOS (Network Basic Input/Out- 
put System) and APPC/PC (Advanced 
Program to Program Communication/ 
PC. As seen in Fig.5, they both occupy 
the same areas of the SNA model, how­
ever they have different methods of ac­
cessing the adapter card. NETBIOS and 
APC/PC also provide different services 
at each of the SNA layers.

There is a common interface used by 
both packages to the LLC and MAC 
layers of the adapter. TOKREUI 
(Token Ring Extended Users Interface) 
provides the primitives required to in­
terface to the adapter and the com­
mands given by NETBIOS and 
APPC/PC. TOKREUI is loaded into 
the PC initially, with parameters regard­
ing whether the adapter is addressed by 
its burnt-in address or a software ad­
dress, and what address of RAM the 
PC and adapter are going to share. The 
RAM share is necessary for the PC and 
adapter to exchange data blocks. TOK­
REUI, once loaded, stays resident and 
is accessed by interrupts from the higher 
layer software.

The NETBIOS emulator, used with 
DOS 3.2, is suitable for use on the 
token ring network. It is a session 
orientated package that implements 
data flow and presentation services. It 
interfaces directly to TOKREUI. by­
passing layers 4 and 5. So in effect, 
NETBIOS provides the services of one 
and half layers. These services include 
recognising network names and cross­
referencing them to network addresses. 
It also provides the services of the ses­
sion layer.

The NETBIOS emulator is currently 
provided on the IBM token ring adapter 
in EPROM form and accessible via an 
interrupt from either an application pro­
gram or the IBM PC LAN program. 
However, with IBM’s latest announce­
ment, NETBIOS will be sold with LLC 
and TOKREUI as a separate software 
package. The relevant software-can then 
be downloaded to the adapter RAM in 
the initialisation stage.

The IBM PC LAN program, once 
loaded, remains resident and provides 
the interface to NETBIOS for those ap­
plication programs that don’t support
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Texas 
Instruments

LOCAL AREA NETWORK 
DEVELOPMENT SYSTEM 

jMhL could be yours!!!

Includes: Texas Instruments Professional Computer
• TMS 380 LDK Design
-in Accelerator Kit 
with complete chip set

for token ring network
• TMDS PCF LAN inter­
face card

• TND 380 TWC Test 
wiring concentrator 
with debug software

ENTRIES CLOSE 15th SEPTEMBER, 1987

HOW TO WIN
Simply explain in less than 500 words why you de­
serve to win this Local Area Network Development 
System.

Entries will be 7 
judged on 

originality and 
presentation.

HO*

Entries should include details ot at least one 
LAN application tor which the system will be used.

Send your entry to
The Editor, 
Electronics Australia, 
PO Box 227, 
Waterloo 2017

The winner will be notified by mail and the result announced in the November 1987 issue of 
Electronics Australia



( MICROVIP MK1 ENERGY ANALYZER
THE ENERGY MANAGEMENT TOOL 
THAT INSTANTLY PAYS FOR ITSELF. 
Microvip MK1 is a portable, low cost energy 
analyzer, for monitoring and improving 
electrical energy usage in small or large 
electrical systems.
With only a few presettings, Microvip is able 
to display and printout 12 measurements on 
THREE-PHASE and SINGLE-PHASE 
electrical systems. An alarm output may be 
preset on several of the parameters. 
Microvip measures and prints out the 
following parameters:

MEASUREMENT AND PRINTOUT

Volt True RMS voltage KVAr
Reactive power required to correct 
power factor according to Cos>p Hz Voltage frequency

Amp True RMS current
preset (instantaneous valve or 
average over 1 hour) Hours

No. of hours of operation 
with current above min preset

Coso Instantaneous power factor KVArh Reactive energy consumption Clock Quartz clock time & date

KW Active power P.F.M. Mean power factor
’ Presettable ALARM facility also 
available

KWh Active energy consumption LmA Current leakage

86 Parramatta Road 
Camperdown 2050 
Phone: (02) 519-3933 
Fax: (02) 550-1378

ï EMONti INSTRUMENTS
" DIVISION OF EMONfl ENTERPRISES PTY LTD 

DISTRIBUTORS _______
VIC Radio Parts Group. Melbourne Phone 329 7888
QLD Baltec Systems Pty Ltd. Brisbane Phone 369 5900

Nortek, Townsville, Phone 798 600
WA Hinco Engineering Pty Ltd. Perth Phone 381 4477

ACTEIectronic Components Pty Ltd. Fyshwick.
Phone 80 4654

SA Int. Communication Systems Pty Ltd.
Port Adelaide. Phone 47 3888

TASGeorge Harvey Electronics. Hobart.
Phone 34 2233
George Harvey Electronics. Launceston.
Phone 31 6533

RADIO/TELEPHONE SIMPLEX INTERCONNECT dtmf dialler
DNA SMARTPATCH MODEL 5700

CONN CONN

STANDARD FEATURES TELECOM AUST AUTHORISED

Mobile alert signalling ring
Prom programmed CW ID. • Microprocessor controlled.

3

65

8 9

#O

Electronic voice delay stores phone audio until transmitter Is fully on. 
Single or multi-digitaccess code. «Call limitandmobileactivity timers.
DTMF or regenerated pulse dialling.

detect.

OTHER PRODUCTS:
• Australia’s largest range of DTMF acoustic diallers from 

$14 + S/tax.
• IQD DTMF microphones — the industry standard.
• DTMF alarm and remote control modules including phone control 

— remote control via telephone with voice synthesiser.
• Telephone quality keypads 3 x 3 or 3 x4 from $4 + S/tax.

ISA□□mmunicfiTians

DNA SMARTDIAL
Auto redial feature.
Microprocessor controlled 
dialler allows for TX rise times 
and decoder times regardless of 
user dial speed.
Also available to your specs with 
ani and LCD number display.

P.O. BOX 47, ALSTONVILLE, N.S.W. AUSTRALIA 2477 
TELEPHONE: (066) 28 3454 FAX: (066) 28 3841

OR

JADE SYSTEMS INTERNATIONAL 
P.O. BOX 131 
WHANGAPARAOA,NEW ZEALAND 
TELEPHONE: (0942) 4 5984
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the interrupt or control format required. 
The scenario is depicted in Fig.6. PC 
LAN can be accessed at DOS level via 
the re-director function.

When PC LAN is loaded there are 
parameters given, dictating the name 
and address of a file/printer server ac­
cessible by the DTE via the network. 
For example if a file server needs to be 
accessed, PC LAN is set up such that 
whenever a particular drive name is 
referenced (either at DOS level or by 
an application program), DOS redirects 
the reference to PC LAN. PC LAN, in 
conjunction with the name and address 
management provided by NETBIOS, 
then references the appropriate server 
connected to the network.

DOS was not originally designed to 
handle servers, and accordingly it tends 
to be inefficient as regards to speed. 
Vendors such as 3C0M and NOVELL 
have designed proprietary operating sys­
tems which can handle server functions. 
NOVELL has also developed a NET­
BIOS emulator for non-IBM equip­
ment. therefore providing access to the 
token ring network for other equipment 
manufacturers.

APPC/PC
APPC/PC works as a interrupt en­

trant, resident program, similar to NET­
BIOS and TOKREUI. It uses the inter­
face of TOKREUI to access the adapter 
card. However APPC/PC implements 4 
layers of the SNA model, therefore ac­
cessing TOKREUI through the path 
control layer. APPC/PC as the name 
suggests, was created to implement peer 
to peer communication between applica­
tion programs. To facilitiate this, special 
control words known as verbs are used 
by the application to control the layers 
beneath it.

Due to the fact that APPC/PC imple­
ments more layers than NETBIOS, the 
services offered are more extensive. 
There are five categories that the appli­
cation program verbs fall under. Con­
trol verbs are used to set up and man­
age the communications link; basic and 
mapped conversation verbs are used in 
the data transfer stage by transaction 
programs; network management verbs 
are used for network problem determi­
nation and recording. Other verbs are 
used for tracing a particular conversa­
tion across the network or converting, 
for example, ASCII code to EBCDIC.

Although APPC/PC may offer a bet­
ter class of service, it was not originally 
designed for the token ring, but rather 
for an SNA distributed processing envi­
ronment with intelligent communication 
between communication controllers.

Fig.6: the PC-LAN scenario.

The token ring is in itself a reliable net­
work, and somewhat slowed down by 
the redundant features offered by 
APPC/PC. With reference to the token 
ring LAN, APPC/PC is still in the early 
stages of development.

Others
Further software packages offered by 

IBM and others include those for inter­
facing of the token ring into an SNA 
distributed processing environment. 
IBM have software associated with the 
different servers, such as an asynchro­
nous server program with which 
modems can be connected into the net­
work. Also a bridging program is avail­
able, for interconnecting the Token 
Ring and PC networks.

For connection of the token ring to 
host computers, a package called 
NETVIEW/PC is available which is in 
effect a complete multitasking operating 
system. It enables the host to control 
and record all of the network manage­
ment functions of the token ring, as it 
would in a distributed processing envi­
ronment.

OSI software
As mentioned before, the validity of 

an architecture to function with the 
Token Ring is synonymous with the 
IEEE 802 interface that it provides. 
Two OSI based protocols, often re­
ferred to as OSI software standards, are 
General Motors' Manufacturing Auto­
mation Protocol (MAP) and Boeing's 
Technical and Office Protocols (TOP).

MAP is designed for the manufactur­
ing process and the token bus topology 
is defined as its access technology. 
There are two other versions of MAP 

which offer improved performance and 
cost in the manufacturing cell area. 
These are MINI-MAP and MAP/EPA 
(MAP Enhanced Performance Architec­
ture). These technologies will allow the 
use of a Token Ring network as their 
standard access technology.

TOP is designed for the office envi­
ronment with the CSMA/CD access 
technology defined in its bottom layers. 
Token ring is now under consideration 
as another access technology under the 
TOP definition.

Both protocols support different ap­
plication programs due to the different 
environments they service. However the 
protocols used are essentially the 
same for both. Both have been proven 
to run on the Token Ring.

Touch Communications has de­
veloped OSI MAP/TOP protocol soft­
ware which runs successfully on the 
Token Ring network. Touch’s software 
implements layers 3 to 7 of the OSI 
model, with the ability to link to any of 
the IEEE 02 access technologies. There 
is also the ability to communicate be­
tween the Token Ring and Ethernet 
networks using the routing capability in­
herent in the software.
Conclusion

As the software available for the 
Token Ring network becomes more ver­
satile and efficient, the wider the appli­
cations for such a network will become. 
The fact that the software is not just 
IBM based means that the Token Ring 
can be used in different environments, 
supporting a variety of applications 
without tying the user down to one 
particular vendor in terms of sourcing 
and support. ®
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Easy-to-build circuit includes group delay 
compensation

Headphone amplifier 
for CD players
CD players which have only one D-A 
converter inevitably have a phase difference 
between channels. This unit corrects that 
error and also provides two headphone 
outputs with adjustable level. It is a high 
performance circuit which does not degrade 
the CD signal quality.

by JOHN CLARKE
There are two possible reasons for 

building this project, depending on your 
requirements. The first reason could 
apply to most people who have a CD 
player. With the inclusion of a head­
phone amplifier and set of headphones, 
a compact disc player can become a 
complete and relatively inexpensive hifi 
system.

Let's face it. There are many times 
when it is not possible to listen via loud­
speakers and so you are better off lis­
tening via headphones than not at all. 

The problem is, quite a few CD players 
do not have a headphone socket and if 
they do, the maximum output level may 
not be sufficient to drive all headphones 
to adequate sound levels.

Also, some CD players do not in­
clude a volume control for the head­
phone socket and this is unacceptable 
for anything more than the shortest of 
listening periods.

Of course, the chances are that your 
amplifier has a headphone socket with 
more than adequate output drive but 

there is something silly, isn’t there, 
about listening to a pair of headphones 
via a 50 to 100 watt per channel ampli­
fier. More often than not too, unless 
the amplifier’s performance is excep­
tional, it will degrade the signal quality 
from your CD player.

Therefore, we have recognised that 
there is a need for a high quality head­
phone amplifier with performance equal 
to or better than compact disc stand­
ards. We also went one better than the 
typical amplifier by providing two head­
phone sockets.
Phase error correction

The second feature of this project 
which is likely to be of interest to read­
ers is the phase error correction circuit. 
This compensates for the inevitable 
phase error that occurs in CD players 
which use only a single digital-to-analog 
converter. The majority of CD players 
from Japan, with a number of notable 
exceptions, come into this category.

Strictly speaking, it is more correct to 
refer to group delay rather than phase 
delay. In a compact disc player, the 
digital information is read off the disc in 
serial form and stored in memory. Then 
the data is fed to the D-A decoder so 
that the signal for the left channel 
comes out slightly ahead of that for the 
right channel.

For some players with a single D-A 
decoder, the delay is 11.34/zs while 
others have a shorter delay of 4.8jus. 
This delay applies to right-channel sig­
nals of all frequencies and constitutes a 
phase error which is directly propor­
tional to frequency. For those decks 
with a delay of 11.34^5, the phase error 
at 20kHz is about 81 degrees while for 
those with 4.8/xs delay, the phase error 
is about 35 degrees at 20kHz.

Whether or not this delay or phase 
error is audible probably depends on
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The circuit consists of two low power amplifiers, a delay circuit (IC3 and IC4) and a power supply.

the listening situation. Significantly per­
haps, most of the CD players from Eu­
rope which are highly regarded amongst 
audiophiles are Philips-based and have 
dual D-A decoders (14-bit with 4-times 
over-sampling) and hence no phase 
error. Notable CD players from Japan 
which feature dual D-A converters are 
Denon and Nakamichi and again, these 
players are highly regarded amongst 
audiophiles.

Those who discount the importance 
of this phase error point out that it 
amounts to a path difference from the 
speakers to the ear of less than 4mm. 
For headphone listening it may be more 
significant.

Whether or not you believe the phase 
error to be significant is perhaps unim­
portant. Those who believe that it is im­
portant now have the means to correct 
it. Those who believe that it is unimpor­
tant can build this circuit (or the rele­
vant part thereof) to put their belief to 
the test.

Unfortunately, the right channel 
delay is not specified by manufacturers 
of players with a single D-A converter. 
Some typical figures for current model 
CD players are as follows: ADC 

CD100X, 4.8ms; Audio Technica AT- 
CD20, 11.34ms; Onkyo DX-200, 4.8ms; 
Pioneer PD-M6, 11/xs; Sharp DX-111, 
4.8ms; and Sony CDP-502ES, 4.8ms.

Readers with other CD players will 
need to determine the delay between 
channels before completing the head­
phone amplifier. This will be discussed 
later in the article after the construc­
tion.
Features

Our CD Headphone Amplifier is 
housed in a plastic instrument case and 

is powered from the mains. The front 
panel features include a power on/off 
switch, volume control and two head­
phone sockets.

At the rear is a four-way RCA socket 
panel which provides for the left and 
right CD inputs and sockets for the 
right and delayed left outputs. These 
can be applied to the input sockets of a 
power amplifier.

Circuitry
The CD Headphone Amplifier com­

prises two high-quality low-power am-
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The rear panel RCA sockets accept the left and right channel inputs from the CD player.

plifiers, the delay circuit just men­
tioned, and a power supply.

Each power amplifier is based on an 
NE5534 low noise op amp driving an 
output stage comprising TIP31 and 
TIP32 power transistors connected as 
complementary emitter followers. The 
transistors are run with minimal forward 
bias but are connected within the feed­
back loop of the op amp in order to 
minimise distortion. Gain of the power 
amplifiers is set to 3.25 by the 1.2k(l 
resistor at the inverting input and the 
2.7kil feedback resistor.

The quiescent forward biasing for the 
driver output is supplied by the two 
22011 biasing resistors between the 
bases of the two transistors and the 
5.6kll resistors from the bases to the 
positive and negative supply rails. The 
resulting bias is not enough to cause sig­
nificant current to pass through the out­
put transistors but is enough to effect a 
major reduction in crossover distortion.

A 68pF capacitor connected to pins 5 
and 8 of the NE5534 op amp provides 
frequency compensation while the RLC 
network at the output of the amplifier 
ensures stability with all types of loads. 
Protection against short-circuits is pro­
vided by the 15011 current-limiting resis­
tor in series with the output.

The volume control for the power 
amplifiers is provided by the dual 
ganged 50kl 1 (log) potentiometer.

Group delay
The group delay circuit precedes the 

left channel power amplifier and is an 
all-pass filter comprising IC3 and IC4. 
IC3 is a dual op amp with IC3b con­
nected as a unity gain non-inverting 
buffer. The output signal from IC3b is 

fed via two paths, one via RI and R2 
and the other via a 3.3kll resistor to 
the input of IC3a, which is connected as 
a unity-gain inverting amplifier.

The output of IC3a is then fed via a 
0.001/zF capacitor to a summing point 
at the input of IC4 which is also con­
nected as a non-inverting buffer ampli­
fier.

At low frequencies, the non-inverted 
signal passes through RI and R2 to the 
input of IC4, while very little inverted 
signal is transmitted via the O.OOlptF ca­
pacitor. At higher frequencies, the ca­
pacitor allows more inverted signal from 
IC3a to pass through to the input of 
IC4. Since this summing point combines 
the non-inverted signal and the inverted 
signal, the result is a gradual phase 
delay which increases with frequency.

For a required delay of 11.34/zs, RI 
and R2 should be 39011 and 6.8kfl re­
spectively. For a delay of 4.8^is, RI and 
R2 should be 270(1 and 2.2kil respec­
tively.

The power supply uses a 15VAC 
transformer which is half wave rectified 
by diodes DI and D2 and filtered by 
470/xF capacitors to give unregulated 
positive and negative rails of about 20 
volts DC. These rails feed two 3-termi- 
nal regulators (7815 and 7915) to give 
balanced supply rails of ±15V DC. The 
10p.F capacitors at the output of each 
regulator ensure stability and improve 
transient response.

Construction
As noted above, there are two possi­

ble reasons for building this project. If 
you want the double headphone facility 
but do not require the delay correction 
circuitry, it is simply a matter of omit­

ting IC3, IC4 and their associated com­
ponents.

On the other hand, if you want to try 
out the delay correction but do not 
want headphones, you could go for a 
much simpler construction, leaving out 
the power amplifiers and the power sup­
ply and simply running IC3 and IC4 
from two 9V batteries.

For the purpose of this article though, 
we will assume that the complete unit is 
to be built.

Most of the components for the CD 
Headphone Amplifier are mounted on a 
PCB coded 87ha6 and measuring 78 x 
168mm. The unit is housed in a plastic 
instrument case measuring 200 x 160 x 
70mm. The front panel is the standard 
plastic piece supplied with the case 
while the rear panel is made from alu­
minium to act as a heatsink for the 
regulators and output transistors.

Begin construction with the PCB. If 
the delay circuitry is not required in the 
left channel, then leave out IC3, IC4. 
the associated 0.001/zF capacitor, RI 
and R2, and the 3.3kil resistor at pin 2 
of IC3.

If you don’t know the the amount of 
delay required for your CD player, then 
a trimpot can be wired across the RI 
and R2 positions.

Follow the overlay diagram and insert 
the low profile components such as the 
links, resistors and diodes first. The ICs 
can then be inserted. Make sure that 
ther are correctly oriented before sol­
dering them in place.

We used PC stakes for all external 
connections to the PCB including the 
driver transistors and regulators. This 
facilitates wiring and connection to the 
transistors and regulators once the PCB 
is installed in the case.

Now the capacitors can be installed. 
Make sure that the electrolytics are ori­
ented as shown on the overlay diagram.

In the prototype, LI and L2 were 
made by winding 30 turns of 34 B&S 
enamelled copper wire around 5mm 
LED bezels which act as formers. Strip 
back the insulation from the ends of the 
wires to allow the coils to be soldered 
to the PCB.

The PCB can now be secured to the 
base of the case using self-tapping 
screws into the integral spacers. Insert 
the aluminium rear panel into place and 
mark the locations for the regulators 
and transistors directly opposite their 
respective hole locations in the PCB.

Mark out the holes required to mount 
the cord clamp grommet, earth lug and 
4-way RCA socket panel. Drill all the 
necessary holes in the rear panel.

The front panel should also be drilled
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SIEMENS

SIPMOS saves grams, 
joules and bucks
Siemens new power 
transistors are a boon 
for designers.
By using SIPMOS " power transistors, 
you can develop systems with 
smaller, lighter power supplies.
And which are more 
economical and reliable. 
Furthermore, SIPMOS 
transistors are extremely 
fast switching and easy to 
parallel, with no secondary 
breakdown.
Most importantly, these 
advanced features increase the 
design possibilities for switch mode 
power supplies, asynchronous motor 
controls, audio amplifiers, 
DC convertors, proximity switches 
and inverters.
Innovative SIPMOS components 
arise from discoveries at the very 
forefront of technology.

The range includes:
□ P channel and N channel.
□ Small signal transistors including 

surface mount types.
□ FRED FETS with fast recovery 

reverse diode.
□ SMART FETS.
And other superior SIPMOS 
components are currently being 
developed by Siemens higher 
technology.
For more information, contact your 
nearest Siemens office.

Siemens Ltd.
544 Church Street, Richmond, Vic.
Melbourne: (03) 420 7318 Sydney: (02) 436 8730
Brisbane: (07) 369 9666 Perth: (09) 362 0123

Distributors
Victoria: Promark Electronics (Vic) (03) 8781255
Queensland: ECQ Electronics (07) 376 5677

New Nexus Electronics Pty. Ltd.
(02) 891 1444
Promark Electronics Pty. Ltd. (02) 439 6477
South Australia: Auslec (08) 269 1688
Protronics Pty. Ltd. (08) 212 3111
Western Australia: Reserve Electronics 
(09) 328 9755
Tasmania: Components Resources 
(002) 23 4263

Siemens. A higher technology
971/2947 CSA



GET YOUR TRAINING NOW AND BE PREPARED FOR THE FUTURE
If you’re interested in electronics, a Stott’s 

Home Study Course can make it even more 
interesting. It could lead to an exciting career in 
the fast growing field of electronics.

You can start with Stott’s introduction to 
Electronics which gives you an understanding of 
the basic principles, then choose from Stott’s 
range of electronics courses. Radio and Television 
Servicing, Radio Receivers, Colour Television, 
Introduction to Micro Computers, Digital

Electronics for Technicians & Servicemen or 
Industrial Electronics.

Stott’s electronics courses offer plenty of 
practical work and ‘hands orí experience through 
custom designed kits. You’ll be skilfully guided by 
experienced, professional instructors, with 
individual attention and advice. You study at 
home, at your own pace.

Make your move towards a brighter future. 
But do it now. Send the coupon today.

CORRESPONDENCE COLLEGE
The name to trust in correspondence education

“Stott’s Correspondence 
College is Australian in 
origin and ownership, with a 
tradition of nearly 80 years 
fine educational service to 
men and women throughout 
Australia.”
Melbourne, 140 Flinders Street. 3000. Tel: 654 6211 
Sydney. 383 George Street. 2000. Tel: 29 2445 
Brisbane. 65 Mary Street, 4000. Tel: 2213972 
Adelaide. 226 Pulteney Street, 5000. Tel: 223 3700 
W. Perth, 25 Richardson Street, 6005. Tel: 322 5481 
Hobart. 150 Collins Street. 7000. Tel: 34 2399 
New Zealand. Box 30-990, Lower Hutt. Tel: 67 6592

WITH STOTT'S YOG CAN START ANY COURSE ANY TIME 
OF THE YEAR AND PROGRESS AT YOUR OWN PACE.

""please SEN 7m e7rEE, ANDWITHo'uT OBLIGATION"" "1 
FULL DETAILS OF THE FOLLOWING COURSE: |

__________________________________________________________(PLEASE PRINT) |

| MR. MRS. MISS__________________________________________(AGE)____________ |

| ADDRESS |

______________________________________________ POSTCODE________________|

LStott'sundertakethatnosalescounsellorwillvisityou. .. AICT |
al/vo i sy^y t/w«/



Q1-Q4 and the two 3-terminal regulators must be isolated from the aluminium panel using mica washers and insulating bushes.

at this stage. Use the front panel art­
work as a guide for marking out the 
hole positions for the mains power 
switch, LED, headphone sockets and 
volume control.

Mount the RCA socket panel and the 
power switch, LED, headphone sockets 
and volume control. The transistors and 
regulators are mounted using mica 
washers and insulating bushes to iso­
late the metal tabs of the devices from 
the rear panel. Use heatsink compound 
between the mating surfaces to provide 
better heat conduction.

Once the devices are mounted, slide 
the rear panel into the case and solder 
the device leads to the PC stakes pro­
vided for connection to the PCB.

The next step is to mount the trans­
former on the base of the case using the 
integral standoffs and self-tapping 
screws. Remember to insert an earth 
lug under one of the mounting points of 
the transformer so that it can be 
earthed.

Follow the wiring diagram when mak­
ing all the external connections to the 
printed circuit board. Clamp the three- 
core mains cord into the cord clamp 
grommet and solder the green/yellow 
earth lead to the earth lug on the rear 
panel. Continue with the earth wiring 
from the rear panel earth lug to the 
transformer earth lug. A wire then runs 
from this lug and is soldered to the case 
of the volume potentiometer.

The Active (blue) mains wire con­
nects directly to the power switch, while 
the Neutral (brown) wire connects di­
rectly to one of the 240V lugs on the 
transformer. The second 240V trans­
former lug connects to the remaining 
switch contact.

It is important to insulate all the bare 
mains connections on the switch and 
transformer using insulating sleeving. 
This will avoid any possibility of acci­
dental contact with the mains.

Wiring from the CD inputs to the 
PCB and volume control is made using 

shielded cable. The right channel input 
connects directly to the volume control 
and then to the right amplifier input. 
The left channel input connects to the 
input of IC3 while the output of IC4 
connects to the volume control.

If the delay circuitry in the left chan­
nel has been omitted, then the left 
channel should be wired in a similar 
manner to the right channel.

Testing
Once the wiring is completed, the 

amplifier is ready for testing. Connect 
the power lead to the mains and switch 
on. Immediately check that the supply 
rails are correct on all the ICs and the 
transistor collectors. The voltage at pin 
7 of 1C1, IC2 and IC4, pin 8 of 1C3, 
and the collectors of QI and Q3 should 
be +15V with respect to the earth rail. 
The voltage at pin 4 of IC1, IC2, IC3 
and 1C4 and the collectors of Q2 and 
Q4 should be -15V.

Once the voltages are found to be
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PARTS LIST

1 PCB, code 87ha6, 78 x 168mm
1 front and rear panel label, 229 

x 65mm
1 plastic instrument case, 200 x 

160 x 70mm
1 aluminium rear panel, 195 x 

63mm
1 15V 1A power transformer
1 push on/push off mains switch
1 mains cord and plug
1 cord clamp grommet
2 6.5mm stereo headphone 

sockets
1 four-way RCA socket panel
1 knob
3 LED bezels (two for coil 

formers; see text)
1 50kil dual ganged log 

potentiometer
6 TO-220 mica washers, 

insulating bushes, screws 
and nuts

2 earth lugs
600mm of screened cable
400mm of mains earth wire
800mm hookup wire
1 .5m 0.16mm (34 B&S) 

enamelled copper wire

Left: this actual size artwork can be used 
as a drilling template for the front panel.

Semiconductors
2 NE5534 low noise op amps
1 TL072 dual op amp
1 TL071 op amp
2 TIP31 NPN transistors
2 TIP32 PNP transistors
1 7815 3-terminal regulator
1 7915 3-terminal regulator
2 1N4002 1A diodes
1 5mm LED

Capacitors
2 470/zF 25VW PC electrolytic
2 10/zF 16VW PC electrolytic
2 0.15p.F metallised polyester
6 0.1 pF metallised polyester
1 0.001 ¿¿F metallised polyester
2 68pF ceramic

Resistors (0.25W, 5%)
4 x 5.6kil, 2 x 3.3kn, 2 x 2.7kD, 
2 x 1.2k(I, 4 x 2200, 2 x 1500, 2
x 6.80, R1, R2 (see text)

Miscellaneous
PC stakes, self tapping screws, 
machine screws and nuts. 

correct, the amplifier can be connected 
to your CD player. Connect a pair of 
headphones to the amplifier and check 
noise and hum levels. These should be 
completely inaudible. Now insert a disc 
into your CD player and enjoy the 
sound quality.

For owners of CD players with a 
delay between left and right channels, 
the headphone amplifier delay can be 
adjusted to provide the appropriate cor­
rection using the circuit arrangement in 
Fig. 1. The catch is that you need a 
mono compact disc. Fortunately, this is 
not as silly as it sounds for there are 
now quite a few re-releases of albums 
now available and some are priced 
down around $14 (see K-Mart).

A mono disc must be used to ensure 
that the signal from both channels is 
identical.

An extra op amp such as a TL071 is 
required plus two resistors. We have 
shown 6.8kil but in fact any value be­
tween 4.7kil and 22kil will do provided 
that both resistors are of the same 
value.

The op amp is wired up as an invert­
ing amplifier. Use the ±15V supply 
rails from the CD Headphone Amplifier 
to power the op amp. The inverting am­
plifier is inserted in the audio line be­
tween the right channel RCA input and 
the right channel input to the volume 
control. The left and right channel out­
puts of the headphone amplifier are 
shorted at the headphone socket.

The arrangement is designed to invert 
the mono input in the right channel so 
that when the signal is mixed at the 
headphone socket there should be no 
signal due to total cancellation. If the 
signal is delayed in one channel, then 
cancellation will not be complete and a 
signal will be audible. In practice, the 
cancellation is not total, due to slight 
differences in level between the two 
channels.

Adjust the value of the RI and R2 
resistors using a trimpot for minimum 
sound from the headphones. This sets 
the phase delay within the headphone 
amplifier to completely compensate for 
the delay in one channel of the CD 
player. Once this has been done, mea­
sure the resistance value set for the 
trimpot and replace it with two series 
resistors which add up to give the same 
value.

Finally, remove the external inverting 
amplifier from the right channel input 
and remove the short between the left 
and right channels at the headphone 
socket and place the lid on the case. 
The headphone amplifier is now com­
plete. ®
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Above: view inside the prototype. Make sure that the mains cord is securely clamped and sleeve the switch contact with plastic tubing to 
prevent accidental shock.

Here is the full size artwork for the PCB.
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SCOOP BUY!!
240V - 6V 300mA 
PLUG ADAPTOR
• Genuine scoop purchase
• Extra long lead with 4 way connector
• Below HALF PRICEII
• Incredible bargain
Cat. MP-3008

ONLY 
$7.95 ea

300VA TOROIDAL 
SLASHED...

We're heavily overstocked on our 
MT-2136 Toroid. It is a 300VA 
unit with two separate 30V 6 amp 
windings as secondaries.
They are normally $75 but this 
month you can grab one 
(or 2) for only $49.95 - 
each a massive saving of over 
33.3%lll
Cat. MT-2136

NORMALLY $75 
JULY SPECIAL $49.95 
SAVE OVER $25/unit

2nd
STORE

UNIVERSAL SPEED/LIGHT/HEAT CONTROLLER KIT 
ASTONISHING LOW PRICE!
We have once again made a scoop purchase of a partially assembled fan speed 
controller that was part of a well known Australian made product.
The controller consists of a PCB measuring 45 x 60mm with most of the compo­
nents professionally soldered in. Two other components, a set of 3 brass 
connection terminals and the control switcWpotentlometer must be soldered In 
place by the user. Thal's the only assembly work required.
You can connect the controller to many 240V mains powered devices such as: 
Incandescent lighting, electric motors (both series wound and shaded pole) or 
heating elements, etc. It will contra! up to 3 amps (l.e. 750VA). A small heatsink 
may be required on the TRIAC over 2 amps.
The kit Is complete and Includes all assembly/connectlon Instructions. You only 
need a suitable knob for the nylon Insulated pot shaft

<Cat. KJ-6522 $9.95

OVER

OFF

LOWER PRICES ON PANEL METERS & 
TRANSFORMERS
Due to larger buying power we have been able to reduce our everyday prices on the 
following. ..¿..¿A:

2851 12.6V CT Transformer 
2155 Multitapped 1 amp 
6672 Multitapped 1 amp 
28/0/28 2 amp 
18V 6 amp
MU45 Panel Meter 1 mA 
MU45 Panel Meter 50uA 
MU45 Panei Meter 1A 
MU45 Panel Meter 5A 
MU45 Panel Meter 20V 
MU45 Panel Meter 30V 
MU65 Panel Meter 1mA 
MU65 Panel Meter 100uA

CM WAS NOW
MM-2006 $5.95 $5.50
MM-2002 $9.50 $7.95
MM-2006 $14.95 $11.95
MF-1095 $34.50 $29.50
MM-2000 $32.50 $29.50
QP-5010 $1630 $14.95
QP-5012 $1630 $14.95
QP-5013 $16.50 $14.95
QP-5014 $16.50 $14.95
QP-5020 $16.50 $14.95
QP-5022 $16.50 $14.95
QP-5040 $2430 $19.95
QP-5042 $24.50 $19.95

Ramember, Jaycar will not knowingly be undersold on Items of the same quality.

MELBOURNE
HI QUALITY MULTI METER 
LEADS

Are you sick and tired of those old crappy multimeter leads 
breaking all the tlme?Jaycar now stocks the same leads as 
supplied in our Metex range of quality multimeters.
• Supplied with heavy duty cable
• Right angle banana plugs with plastic sleeve
• Finger protectors built in the probes
Cat. WT-531B $8.95 pr

NEW BOOKS - NOW IN
STOCK see catalogue for full details
Cat 
BS-0400
BS-0402 
BS-0404 
BS-0406 
BS-0408 
BS-0412 
BS-O416 
BS-0418 
BS-0420 
BS-0422 
BS-0450 
BS-0452 
BS-0453 
BS-0455 
BS-0456 
BS-0458

Description 
Understanding Digital Logic Circ. 
Video Cameras Theory & Serv. 
Intro Automotive Solid State 
Soul of CP/M 
Interfacing to IBM 
Printer Connection Bible 
Macintosh Prog Techniques 
Computer Aided Logic Design 
C Prog Tech for Macintosh 
Computer Connections Solved 
Basic Electronics Technology 
Basic Electricity & [X Circ. 
Basic Electricity Cassettes 
Understanding Data Commun. 
Understanding Microcomputers 
Understanding Digital Electro.

Price 
$34.95 
$29.95 
$19.95 
$39.95 
$32.95 
$29.95 
$44.50 
$44.95 
$37.95 
$37.95 
$39.95 
$39.95 
$26.50 
$27.95 
$27.95 
$27.95 J

OLD ACTIVE STORE 
SPRINGVALE 
TELEPHONE 547 1022

LOW COST
SOLAR PANEL
will charge a lead acid 12V battery
We have purchased the surplus stock of a well known 
brand solar panel. The panel will deliver 16 volts at up to 
200mA In bright sunlight. This Is sufficient to slow charge a 
car batteryl The units are made In the USA and are 
completely epoxy sealed. They can be screwed Into any 
flat panel. Ideal for boats, farms, etc.
Cat. ZM-9008
Were selling elsewhere 
for $149.50

JULY SPECIAL $59.95 
SAVE $30

RAM SPECIALS
2114 lkx4 350nS
Normally $2.50 ea Cat. ZZ-S414

NOW ONLY $1 ea
4164 200nS
Normally $4.50 ea catzz-Mzo

NOW ONLY $2 ea
mi Motorola Brand

CARLINGFORD OPEN 
SATURDAYS TIL 2pm

CONCORD OPEN 
SATURDAY 
MORNINGS

Normally $2.50 ea Cat.ZZ-8056

NOW ONLY$1 ea
41256 150nS NEC
Normally $8.95 ea cm.zz-843s

NOW ONLY $7.50 ea

TELESCOPIC TV ANTENNA
• Sults National TV's
• Extends to 1150cm /aX z>
• Very strong ( S9 7
• Tilt over base with mounting bracket *
Cat. LT-3064
If this doesn't suit your TV, we have another 4 different 
types available.
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BRAND NEW DIRECT IMPORT - YOU SAVE!!
ELECTRONIC FET VOM
Another addition to our range of quality multimeters. Reads 
peak to peak and RMS. Includes transistor tester. 10 Meg 
ohm input, 12 amp DC and AC current ranges. Centre zero 
adjust for + and - readings.

MULTIMETER
with Continuity Buzzer
This new quality meter features 10A DC range, battery 
tester and a handle which doubles as a bench stand.

Ranges 
DCV 
ACV 
DC
AC 
dB 
Res

0.3,12,12,30,120, 300,1200 
3, 12,30, 120, 300, 1200 
0.1uA, 0.3,3,30,300mA, 12A

• Diode & Fuse protected
• 19 ranges plus dB
• 20,000 Q/k

AC Bandwidth 
Cat. QM-1050

12A

-10 to+63 
x1, x10, x100, x10k, x1M

1MHz

$79.95
Ranges: 
DCV 
ACV 
DC(mA) 
Res 
Batt
Cat. QM-1022

$39.95
2.5,10, 50, 250 & 1000
10,50,2505 1000
5, 50,500 5 1A
x1,x10.x1k
1.5V, 9 V

MIXED COMPONENT PACKS - SAVE HEAPS!!
"NEW ELECTROLYTIC PACK
• Contains over 80 assorted electrolytics

• Most are normal stock lines

• Types supplied: 1,22, 10, 22,25,47,100,150, 220, 
470,680, 4700,10,000uF

• Voltages 6.3,10, 16,25, 35,40, 50,63. 250V

• At our current prices these caps are worth $85.00

• Thai's only 12e per capacitor
Cat. RE-6260

80 PRIME SPEC ELECTROS FOR 
$10.00 

SAVE 88%

POCKET DIGITAL MULTIMETER
We have a small quantity of a Univolt Pocket DVM. The 
unit measures only 56(W) x 108(H) x 10(D)mm. It's auto­
ranging, 3.5 digit and complete with a case which fits 
inside your top pocket.
Functions: DC and AC volts 2,20, 200,400.
Resistance 200, 2k, 20k, 200k, 2M
Overload protected and complete with batteries.

Normally $69.95 
A few left for only 

$50.00 each
Cat. QM-1510MM

DIRT 
CHEAP!!

We reserve the right to make changes to these packs 
if stock shoratges occur

MIXED CAPACITOR PACK
Don't miss this bargain!
This pack contains approx. 150 assorted capacitors. Not 
junk values, most are normal stock lines. Here's what you 
get:
RT Electro
RB Electrol, 2.2,25.47uF
Greencap 
Greencap 
Ceramic 
Polystyrene 
1 kV Ceramic 
PLUS LOTS MORE

1,4.7, 25,100,220,470uF most 63V

100V - 0.0022, 0.01. 0.22, 1 uF
630V-0.022,0.1 uF
4.7,47, 220,470pF, 0.022uF
220, 820, 2200pF
330,470, 680pF
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POT PACK
After the huge success of our Plessey pot pack, we 
present our new one.
This pack includes trimpots of various styles, switchpots 
and expensive slider pots. There is a minimum of 10 
sliders, dual sliders sell for $5.50 each. If you only use two 
sliders, you will be in front, not to mention the trimpots. 
Typical values included are: 500, 2k, 5k, 20k, 100k, 250k, 
and 500k ohm. The pack includes at least 35 items.
We estimate the current retail price of pots in the pack to 
be over $82.
Pat RP.QOIO

35 POTS/TRIMMERS FOR 
ONLY $10.00 

SAVE 87%

2nd

150 PRIME SPEC CAPACITORS
FOR $ 10.00

THAT'S ONLY 60« EACH!! SAVE 84%
At our current prices these caps are worth $61.00II
Cat. RE-6260

MELBOURNESTORE

ONLY $399 save a further $100
We must emphasise that these units are from 3-5 years 
old but are In a very clean and good condition

OLD ACTIVE STORE 
SPRINGVALE 
TELEPHONE 547 1022

ULTRASONIC PEST INSECT REPELLER
(full details 1987 Jaycar Catalogue.) 
Cat. YS-5510

SAVE
$30.05
ONLY $24.95 Less than 1 /2 price

SENSATIONAL BUY OF 1987!!!
Jaycar is proud to announce that we have made a SCOOP PURCHASE of genuine VIATEL 
terminals WITH 14" COLOUR MONITOR at an unbelievable pricelI
We can pass ENORMOUS SAVINGS on to you as a resultl RGB MONITOR. Such is the 
quality of this system the monitor has RGB input. RGB signals from a suitable computer can 
be connected to the monitor so that it can double as a high res COLOUR computer monitorl 
With a composite RGB adaptor you can use virtually any computerl
VIATEL ADAPTOR. The adaptor is professionally made by Philips & INCLUDES an inbuilt
modem to Viatel standard (120075). It features:

• Detachable remote keypad
• Keylock ON/OFF switch
• Centronics type printer port
• Telecom approved (C82/39/489)
• Tape record port
• Full keyboard port
• Instructions

WANT TO KNOW MORE?
Ring (02) 747 2022 

and ask for "Mr Viatel" 
for full details
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CASTORS
Four castors to suit large speaker boxes or anything for 
that matter. Drill a 1/4" hole and self tap into wood. 
Please note that the illustration shows a castor slightly 
different to the Shephard ball type supplied.
Cat. HP-0835

50% OFF
ONLY 
$5.00 
for 4

TELEPHONE
EXTENSION BELL

This compact unit is supplied with 10 metres of cord fitted 
with a standard Telecom plug. Simply plug into a wall 
outlet and it will ring at the same time as your telephone. 
A LED is fitted as well which will flash. (Note: if you only 
have one telephone outlet a double adaptor will be 
required (Cat. YT-6020 - $7.50) 
Cat. YT-6030

WAS $24.95 
JULY ONLY
$19.95 SAVE $5.00

INSULATION 
DISPLACEMENT 
CONNECTORS

dirt
CHEAP!! 1

Cat Pins Was Now 10 up
PI-6549 14 2.75 1.95 1.75
PI-6550 16 2.95 2.25 2.00
PI-6555 24 4.50 3.95 3.70
PI-6558 40 ^5.75 4.95 4.60

TRANSISTOR BARGAIN 
2N5415 PNP, 200V, 1A, metal TO-5case.

Cat. ZT-2365

Normally 50# ea 
JULY SPECIAL 

10 for $1.00 
50 for $3.50

JOO for $6.00

TURN YOUR SURPLUS STOCK INTO 
CASH!! Jaycar will purchase your surplus 
stocks of components and equipment. We 
are continually on the lookout for sources 
of prime quality merchandise. 
CALL GARY JOHNSTON OR BRUCE 
ROUTLEY NOW ON (02) 747 2022

CONCORD OPEN 
SATURDAY 
9am -12 noon

»»TAT nxAtYTnw-r-a-» OLD ACTIVE STOREMELBOURNE springvale
_ TELEPHONE 547 1022

IC SUBSTITUTION MANUAL
This book is as good as they come. Lists all of the current ICs from 108 of the western 
worlds manufacturers. National Semiconductor lists 19 pages, (4 cols/page) of their 
products. Motorola 19 pages, RCA 9 pages and Texas 18 pages.
Many obscure (to Australia) manufacturers are listed. And that's only half the bookl The 
other half of the book lists the generic number of the IC.
358 pages, 190(w) x 262(h)mm. Cat. BM-4552

ONLY $39.95
UP-TO-DATE WORLD TRANSISTOR COMPARISON
TABLE
784+ pages of transistor equivalents in strict 
alpha-numeric order. Each device is briefly 
described by its prime maker, material, polarity, 
case type and lead configuration, function and 
whether a complimentary version exists.
Equivalent parts listed.
790 pages, 110(w) x 145(h)mm. Cat. BM-4550

ONLY
$29.95

PASSIVE INFRA RED DETECTOR
with Pulse Count Triggering
The absolute latest technology is used in this PIR. It 
employs a pusle count triggering circuit which virtually 
eliminates false alarms. The circuit first senses an 
alarm (pulse 1) and then goes into an alarm standby 
mode for 30 seconds. If during this period a second 
alarm event occurs (pulse 2) the unit goes into alarm 
mode and the standby period is extended a further 30 
seconds. If there is no alarm pulse during this 30 
seconds the unit returns to normal condition. Also 
suitable for single shot triggering. See the Jaycar 
1987 catalogue for full technical specifications.
Cai. LA-5019

ONLY $139
r BETTER RADIO/TV RECEPTION

This book describes a simplified approach to improving one's radio or TV reception by 
gaining an understanding of the principles. Technical concepts have been presented in 
plain language. Whilst most readers on this subject have confined themselves to short 
wave reception, this book covers all broadcasting bands, including TV. This book aims to 
plug the gap between the textbooks and the leaflet that came with your TV or radio. This 
is the FIRST such book published in Australia according to Radio Australia.
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HI QUALITY ELECTROLYTICS
Jaycar has made a scoop purchase of extremely high quality electrolytic capacitors made in 
JAPAN by National. The capacitors are RB type with lugs that will solder into a 1.5mm hole. 
These are about half the price you would expect to pay.
Cat 
RE-6241 
RE-6242 
RE-6243
RE-6244 
RE-6249

Value 1-9 10up
2200uF 35V RB $2.50 $2.00
3300uF 25V RB $3.00 $2.50
4700uF 16V RB $2.50 $2.00
4700uF 35V RB $5.75 $5.00
15,000uF 16V RB $3.00 $2.50

SCOOP
BUY

Contents:
Chapter 1 - Radio/TV reception - an overview
Chapter 2 - The broadcasting bands
Chapter 3 - Receivers
Chapter 4 - Antennas
Chapter 5 - Advanced topics
Chapter 6 - The broadcasters
Chapter 7 - The hobby of radio DXing
Cat. BA-1150 .

$19.95

putt HiBUMUNC

BETTER 
RADIO/TV 

RECEPTION
A Non techtóeai Approach

i'DESOLDERING TOOL
As reveiwed by Electronics Australia. This unit has many excellent features. Clear body to 
see when it's full, incredibly strong suction power. Made from high density polycarbonate 
plastic, one hand, easy to use operation and an automatic tip cleaner action. There's 
even a hole in it to hang on a hook. Supplied with Teflon tip.
Cat. TH-1820
Replacement Teflon tip (Cat. TH-1822 $4.75) ONLY $15.50

'QUARTZ CRYSTAL CLOCK MOVEMENT
SUPPLIED WITH 3 SETS OF HANDS
Very compact unit (56mm square x 15mm deep) that 
can be used in your own design of clock face. Self 
starting one second stepping motor has strong torque. 
Powered by 1 x 1.5V AA battery that lasts around 1 year. 
Accuracy is ±15 secs/month.
Cat. XC-0100

ONLY 
$12.95
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MASSIVE SCOOP
PURCHASE
The most sensational personal robot we have
EVER SEEN!!
- NOT ONLY doee this robot TALK to you, it has an LCD laoe' with lips that move in 
synchronisation! How would you like a robot to have these features?
- Up to 206 words of speech
- Tactile bumper sensors
- Infra red sensor - sees in the darkl
- MOBILITY. Forward AND backwards in 2 speedsl Right and left turning AS WELL AS 
curved right and left turningl
- 25 key TALKING keypad with 16 blinking lights
- Individual security code. Supplied with individual plastic ID cardl
- LCD face. 4, yes FOUR expressions, happy, surprised, angry and sleepy, and 
remember the lips move tool I
- Other blinking LEDs on head and chest which work with the voice
- TWO mechanical arms with grippers - up, down, open, close
- 8 bit microprocessor
- 4k RAM for operations
- 16k speech processor, 2x 128k ROM chips for vocabulary!
- Full alphanumeric programming keypad
- Comprehensive programming and troubleshooting manual
Weill See what we mean? We trust that you are as convinced as we are 11
Once again (boring isn't it), we have made a SCOOP PURCHASE from an importer.
The LANDED COST plus sales tax is well above the price that we offer these goods to 
you. The original recommended price of the goods was $199. You can have an 
“ELAMI Jr" running around your lounge room for only $9911
Once again (boringI) we only have a limited nurrtber of Elami Jr’s - ACT NOW!
Cat. XR-1030
(Requires 4 x "AA" & 4 x "C" batts - not included). SIZE 300(H)x 175(D) x 235(W)mm

ONLY $99.00
SEE REIVIEW AEM DEC '85! (page 33)

Facial expressions

Surprised

Dynamic talking

Static talking Dynamic talking

ILLUMINATED ROCKER SWITCH
• Very classy
• Great for amps
• SPDT, 8A, 240V
• Illuminated actuator
• As used in P/Master 60/60
• Size 21 x 15mm
• Panel cutout 13 x 19.5mm

dirt 
CHEAP!!

Cat. SK-0985 - »
Catalogue Price ' ^ULY SPECIAL 
$7.50 ea $3.95 ea. 10 up $3.25 ea

SPY-IN-THE-SKY" SENSOR
Jaycar is proud to announce that we stock a Pyroelectric Infra-Red Sensor Element.
This is the 'eye' of a passive infra-red detector.
The Murata IRA.F001-P is tinyl It measures 10mm high, 9mm wide and only 6.2mm 
deep. The element is a ceramic-ferroelectric (modified Lead Zirconate Titonate) which is 
very stable with VERY high sensitivity and wide spectral response - (1-20um)l
The IRA.F001-P comes complete with full technical data including performance graphs, 
information on the operating principle and two typical application circuits!

_ Typical Applications:
I • Burglar Alarms

I* Proximity Detectors
• Automatic door/sh utter switch

1« Toys, robotics
• Accident prevention/machine guard

I • Electronic appliances
■ • Automatic lighting (in toilet?)
| Jaycar (once again!) has purchased this

■ item at a stunning low price so (once againl) 
we pass the savings on to you!

I Cat. ZR-9500
The IRA.F001 .P comes complete

I with all data mentioned above for:

IONLY $19.95
8 CHANNEL AUDIO 
MIXER KIT 
JAYCAR 8002
A balanced input/output 8 channel mixer 
with features found in units costing well 
over $20001
MAIN FEATURES: * Blanced (600 ohm) mic 
inputs/line inputs * Input attenuators * 
Cannon connectors included in the price * 
Bass, treble and mid equalisation on each 
input * "Effects" i.e. echo, etc capability * 
Foldback on all 8 inputs * Stereo pan on all 
8 inputs * 60mm slide faders used 
throughout * 19" rack mount capability (or 
console mount) ‘ Professional black front 
panel with format borders and 
multicoloured knobs to assist function 
identification ‘ Designed for quick and easy 
service * VU metering * Only high quality 
compoenents used ‘ 5534A OP amps used 
for low noise and very low distortion.
Cai. KJ-6504

$595

PIONEER
12 'WOOFER 

White cone and chrome surround with 
superb specifications make this driver a 
winner. Only 1 /3rd the price of European 
equivalents. 65 watts rms, frequency 
response 25 - 2.5kHz, resonance 
frequency 25Hz, SPL 97dB/0.5 metre. 
Cat. CW-2121

SAVE $10.00 
ONLY $39.50

PIONEER 355 
10'WOOFER 

10" woofer with excellent tone. Ferrofluid 
50 watts rms, frequency range 25 - 
2.5kHz, resonant frequency 25Hz, SPL 
96dB/0.5 metre.
Cat. CW-2117

SAVE $8.00 
ONLY $29.50

As illustrated $714.00

SEND $1.00 FOR 
THE 1987 JAYCAR 
CATALOGUE WITH 
116 PACKED PAGES 
OF GOODIES

MAGGY 
LAMP
DESK MOUNTED 
LAMP/MAGNIFIER
Cat. SL-2700

ONLY 
$185

FAX FOR 
ORDERS 

(02) 744 1767
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ETI 480/50 WAn AMP 
MODULE
Same circuit as 48(V 100 but with less 
output transistors.

Cat. KE-4050 $26.50
Power Supply Cat KE-4048 $29.50
Transformer Cai. MF-1095 $29.50 t

ETI 480/100 WAn AMP 
MODULE
• 100W Module

• Includes PCB, all components, 
heatsink bracket

• Needs KE-4048 power supply
Cat. KE-4052

$31.50

SUBWOOFER 
ETONE 10" 

As used in the Electronics Australia
subwoofer system. 
Size
Cast Frame 
Power Handling 
Free Air Res.
Voice Coil Dia.
Magnet 
Cat. CW-2119 

$119.50

10“ (250mm) 
QT-0.39, VAS - 631 
100 watts rms 
32Hz±1Hz

3 kg (6.6b)

SUBWOOFER AMP
Rei: EA July 1982

• Mostete used • 100W RMS • Includes 
PCB, parts, heatsink • Use subwoofer 
shewn
Cat. KA-1452

$125.00^^

DUAL TRACKING 
POWER SUPPLY
Ref: EA February 1987

• Incorporates current limiter
• Floating ground
• Switchable from V to A
• Output ±1.3V to ±22V @ 2A - 5V @ 1A 
• ABS instrument case
• Foldback current protection
• Adjustable voltage to 10mV
• Fully protected
• LED indicator for regulator dropout 
Cat. KA-1682 

$129.95

MUSICOLOR IV
Ref: EA August 1981

• 4 channel musicolor • 4 different 
chaser patterns • Auto and manual 
reverse chase • Sound-triggered chase 
• Inbuilt e|ect(et mic • Safe, opto- 
isolated circuitry.
Cat. KA-1010

$119.50

MUSICOLOUR IV

JAYCAR No. 1
FOR KITS

40 WATT 12/230V 
INVERTER
Ref: EA August 1985

• Run 240V appliances from your car
• Also use as battery charger
Cat. KA-1598

$99.95

DON'T JUST SIT THERE ON THESE 
COLD NIGHTS -

IN-CIRCUIT 
TRANSISTOR TESTER
Ref: EA September 1983

• Tests transistors, SCR's and Diodes 
without having to unsolder them.
Cat. KA-1119

$21.50

DASHBOARD CAR 
ALARM LAMP FLASHER
• Clayton's alarm

• Includes 2 stickers
Cat. KA-1630

$12.95 ~

"SONICS'' MAGAZINE & 
ETI DIRECT INJECT'' OR 
DI BOX
Ref: "SonicsVETI Sept 1985
• Transforms an unbalanced signal to a 
balanced one.
Cat. KE-4708

$42.50 I
SONics

“ ’ Box

'ETI 1527 ECONOMY HOME 
BURGLAR ALARM
Ref: ETI May 1986
This clever design by Robert Irwin features 
4 sectors (2 with entry delay two without) 
ability to use NO and NC reed switches on 
the one circuit, a comprehensive LED 
status display. All electronics fit on the one 
board. The Jaycar kit includes all PCB 
components and an attractive Scotchcal
front panel.
Cat. KE-4698 $29.95

ELECTRIC FENCE 1 
CONTROLLER
Ref: EA December 1985

• Needs no auto ooill
• Uses special output transformer
• Less current drain and higher 
performance
Cai. KA-1660

$49.95

300 WAn INVERTER
Ref: EA September 1985

• Toroidal transformer]
• Automatic regulation
• Current limiting
• Thermal overload protection
Cat. KA-1610

$249.00

JMSNINGf 

reuet

"ELECTRIC FENCE'
Ref: Sept 1982

• Mains or battery
• Inexpensive & versatile
• Auto ignition ooil required 
Cai. KA-1109

$21.50

INCANDESCENT LAMP 
SAVER
This kit when fitted will greatly extend the 
life of those expensive downlights and 
spotlights.
Cai. KA-1670

$15.99 W

BUILD A KIT!!!
VOCAL CANCELLER
Ref: E A April 1982

• Cancel out singers voice on a record &
substitute your own
Cat. KA-1430 $24.95

VOCAL CANCELLER

'SCREECHER'' CAR 
ALARM
SCARE THE PANTS OFF WOULD-BE 
THIEVESI

• Fits under dashboard
• Alarm goes off inside car
• Unbearable sound
Cat. KA-1675

$32.50^ . .

ETI TEMPERATURE 
PROBE FOR 
MULTIMETERS
Ref: ETI June 1983

• Extends the function of your multimeter 
to measure temperature from -55 to ♦ 
150C
Cat. KE-4033

$27.95 r:

FUNCTION GENERATOR 
with Digital Readout 
Ref:EA April 1982

• Produces sine, triangle, square waves 
from 20Hz to over 160kHz
Cat. KA-1428

$119.50

FUNCTION ÜCNÇR a TOR
£AR lAvr so (iïnîS /«vSÍB /ÍX^B ^X2AB JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR ----- w» 
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$45.00

$127.95

$82.95

new

CAR BATTERY VOLTAGE 
MONITOR
Ref: EA May 1987
This simple project will indicate whether 
your battery is overcharging, normal or 
undercharging via a bar display of LEDs.
Cat. KA-1664

$14.75

CUSTOM TELEPHONE 
RINGER
Ref: ETI June 1967
Connect this to your phone (with double 
adaptor $7.50) and generate your own 
variable space age ring tone.
Cat. KE-4728

$39.95

NEW

COMMODORE 64 PACKET RADIO TERMINAL 
NODE CONTROLLER (TNC)
- at last! A modem for the airwaves!
This handy project connects between your C-64 and your amateur transceiver.
It enables you to send data from your C-64 to another Ham (who has the same 
equipment at the other end) by radio!
The Jaycar kit includes all board components, die cast box etc. A12V plug 
pack is required to power the device. Cat. MP-3012 $18.95 
Cat. KM-3058 

$59.95 
refer AEM July 1987

JAYCAR - No.l FOR
NEW KITS

8 CHANNEL I.R. REMOTE CONTROL
Ref: EA June 1967
This project enbablea you to control up to 8 separate circuits or functions - DC or 
240V AC. With the optional add on kit the full receiver win perform such functions 
as up-down, volume, muting, etc. The transmitter kit is enclosed in an all ASS case 
with neat Scotchcal label. The standard receiver kit is supplied with 4 relays. Extra 
12V relays (up to 8 total can be fitted) are available at $4.25 ea (Cat. SY-4061).

TRANSMITTER KIT

AUDIO CLIPPING 
FAULT INDICATOR 
Ref: AEM June 1967
• Indicates overload condition ‘ PCB 
and all components * Use with amps 
5 - 250W * Mono 
Cat KM-3054 

$19.95

Cat. KA-1624
STANDARD RECEIVER KIT (4 relays)

Cat. KA-1625
ADD ON KIT FOR UP/DOWN, VOL ETC

Cat. KA-1626

RTTY ENCODER 
Companion for 
“Listening Post“ 
Ref: AEM May/June 1987 
This encoder teams up with the ever 
popular AEM 3500 Listening Post Kit 
(Cat. KM-3015 - $39.95) to make a 
complete transmit/receive tone decoder- 
/encoder. Complete kit.
Cat. KM-3016

$59.95

NEW - NEW - NEW - NEW - NEW - NEW - NEW - NEW - NEW - NEW - NEW - NEW - NEW

A JAYCAR SCOOP PRODUCT BLUEPRINT VERSION 60/60 AMPLIFIER
We now have a 'Blueprinted' version of the Playmaster 60/60. We believe the 'Blueprint represents a significant improvement in the development of this project.
• Dual diagonally wound C-Core power transformer. Endorsed in writing (with each kit) byEA.
Slightly higher power rating than toroid power transformer (which is in the standard kit).
• For lower noise, metal film 1 % 50ppm resistors are now supplied where 5% carbon types were originally specified.
* Power supply filter capacitors - doubledl That's right, the Blueprint has 4 x 4700uF/63V filter
capacitors instead of the 4 x 2200uF types in the standard version. This significantly improves power supply performance.
• Special extruded heatsink. The heatsink section is machined from a heavy section extruded 
aluminium section, it is then black anodised. The standard heatsink is folded sheetmetal not anodised.
‘ Special high quality pre-tinned PCB ‘ Special front panel trealment - graphics emphasise Blueprint treatment.
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The standard 60/60 kit Cat KA-1650 is still available for $299.
But the new Blueprint amp is an absolute bargain at only $3491 
That's right, you can have the Blueprint version for only a little morel 
Cat. KA-1652

ONLY $349
_____________ Standard livery 60/60 amp illustrated.____________

NEW
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Mon-Fd 8.30 -5.30 Thuns 8.30 pm-Sa 9-12 115 Parramatta Road »jaycar
Cnr. Carlingford & Pennant Hills Rd (02) 872 4444 -
Mon-Fri 9 ■ 5.30 Thurs 8.30 pm • Sal 9 - 2pm

115 Parramatta Rd (02) 745 3077 ■
Mon-Fri 8.30 ■ 5.30 - Sal 8.30 -12
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MAIL ORDERS
y P.O. Box 185
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HOTLINE

» (02)7471888
» FOR ORDERS ONLY
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MAIL ORDER VIA YOUR PHONE
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The Serviceman
Red in the face 
over a bad blue
One of the traps in day-to-day servicing is the tendency to 
make a snap diagnosis; the temptation to assume a specific 
fault on the basis of symptoms which, superficially, are similar 
to those previously associated with that fault. It’s really 
something of a gamble and, if one guesses right, it can pay 
off handsomely in time saved. But one needs to be careful; a 
wrong guess can cause a very red face.

Something like this could have hap­
pened to me recently when I encoun­
tered a couple of video recorders with 
very similar symptoms and which I 
could have easily construed as having 
the same fault. In the event, neither 
fault was particularly profound, al­
though one set of symptoms were 
particularly important and worth noting.

The first unit was a National model 
NV-450 which had been sold a few 
months earlier by a local retailer for 
whom I do warranty and other service 
work. It had come back from the cus­
tomer with the complaint that it would 
neither play nor record. Having satisfied 
himself that there was no obvious me­
chanical fault — the tape loaded and 
functioned in all modes — he called me 
in to have a look at it.

A quick check in the shop confirmed 
the complaint and this was where I 
played my first hunch. For no reason 
that I can really explain I sensed that 
there was very little wrong with the 
main section of the recorder, but only 
in the modulator/splitter amplifier sec­
tion — or the “RF Converter” as the 
maker calls it. I expressed this thought 
to my colleague and suggested that we 
could test this very easily, u

All we needed was >a MV set with 
monitoring facilities (ie,B video and 
audio in terminals) and the necesary 
connecting leads, and we could check 
the video and sound signals directly. A 
couple of such sets were available on 
the showroom floor and it took only a 
few minutes to set everything up. And 

my hunch was right; the recorder played 
perfectly in this mode.

On this basis I felt the point was 
proved. Such a fault would prevent the 
video and sound from being converted 
to RF in the playing mode and, because 
the splitter amplifier which handles the 
signal from the antenna to the record­
er’s tuner is part of the same unit, it 
would most likely prevent any signals 
reaching the recorder.

So I prepared to order a new RF con­
verter. There was little point in trying 
to troubleshoot and repair it; they are 
quite compact units, employing surface 
mounting construction and, since the 
machine was under warranty, it would 
be quicker and cheaper all round to 
simply fit a new unit. However, I first 
took the precaution of checking the 
voltage supply to it, just in case it was a 
more subtle fault. When this aspect was 
cleared I ordered the new one.

The new converter duly arrived, was 
fitted, and cured the fault, thus vindi­
cating my original hunch. It went back 
to the customer and that was the last we 
heard of it.

It was not long after this that a cus­
tomer brought in another video re­
corder which he described as having the 
same fault — failure to either play or 
record. It was also a National but an 
older model, the NV-370, and almost 
out of its three-year warranty.

Remembering the NV-450 I naturally 
wondered whether this machine could 
have the same fault. And while I didn’t 
really expect to encounter such a coinci­

dence, I felt it was worthwhile making a 
similar test. The only snag was that I 
had no TV set with monitor terminals 
— something I fully intend to rectify at 
the earliest opportunity. The next best 
thing was the CRO; all I had to do was 
connect it to the video out terminal, 
play a colour bar tape and check what 
came out.

Once again it seemed that my hunch 
was going to pay off because the CRO 
produced a perfect staircase pattern. On 
that basis, I could easily have been 
tempted to blame the RF converter and 
order a new one. Fortunately, I decided 
to make a couple of backup checks be­
fore taking the plunge. One was to 
check the supply rails to the converter 
— as I had done with the NV-450 — 
and the other was almost an after­
thought.

Having checked the video on one 
beam of the CRO it occurred to me 
that I might as well feed the audio out­
put to the other beam. It was a quite 
casual thought and I never imagined 
that the CRO would produce anything 
other than the 1000Hz sine wave which 
was on the tape. Imagine my surprise, 
therefore, when it displayed a very 
crude square wave at something closer 
to, but not exactly at, 500Hz.

Suddenly the picture looked very dif­
ferent indeed. What weird kind of fault 
could be producing such an audio out­
put, long before the signal reached the 
RF converter. I didn’t waste too much 
time dwelling on those questions but 
put my other backup check into opera­
tion — the supply rails to the converter.

There are two such rails; one marked 
“+B” and the “BS”. After some circuit 
tracing I established that the “+B” rail 
was a 12V regulated supply and “BS” 
was a 12V unregulated supply. More 
importantly, the 12V regulated rail was 
nothing of the sort; it was down to 5.8V 
and I had no doubt it was no longer 
regulated. (N.B. There are two versions 
of RF converter used in the NV-370; 
type ENC87704, and type VSQO332. 
The latter type was fitted to this ma­
chine).

This 12V regulated rail supplies sev­
eral sections of the recorder and any 
one of them could have developed a 
fault which was pulling the voltage
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Fig.l: relevant portion of the NV-370 supply showing how the 12V regulated supply rail 
is generated, along with an 18V unregulated supply.

down. On the other hand, with the ex­
ception of the audio “funny”, the rest 
of the machine appeared to be working 
normally. I decided that the best course 
was to go back to the power supply and 
clear that first.

This proved to be the right decision 
because it quickly became clear that the 
power supply itself was at fault. The 
12V regulated supply is derived from a 
17.5V winding on the power transform­
er, rectified by a single diode D1105, 
and smoothed by a 2200p.F electrolytic 
capacitor, Cl 102. This produces about 
17V DC which is regulated via transis­
tor QI 101 with a 12.7V zener in its base 
circuit and which delivers 12.2V at its 
emitter. It’s all very conventional and 
straightforward.

Well, the 17.5V AC from the trans­
former was spot on, but the DC on the 
other side of the diode, where there 
should have been 17V, was barely 12V. 
And, incidently, there is a supply rail in 
its own right, designated as 18V unregu­
lated. Clearly, with only 12V on the col­
lector of QI 101, it would be impossible 
for the regulator circuit to work.

Based on previous experience I first 
checked R1101, a 0.12il fusible resistor 
between the transformer winding and 
the diode. These can give trouble, al­
though it is usually a complete failure. 
However, I have heard rumours of high 
resistance faults. I drew a blank.

The diode was checked next but also 
proved to be intact. Which didn’t leave 
much, except the 2200/xF electrolytic. 
And in fact, that was it. A new one re­
stored all the voltages to normal, the 
audio out terminal delivered the correct 
1000Hz sine wave, and the record and 
replay functions came good.

And that, from a practical point of 
view, was more or less it. As I said at 
the beginning, it wasn’t any great tech­
nical achievement and rated a mention 
mainly because of the similarity of 
symptoms to a previous case and the 
possibility that I could have been misled 
by them.

An explanation
And then there was the audio 

“funny” which first alerted me. That 
was a real puzzler and I don’t pretend 
that I can do more than guess at the 
cause. But, for what it is worth, here’s 
my theory. In broad terms I feel fairly 
confident that the signal I observed was 
a form of oscillation — probably some­
what akin to motorboating — which was 
occurring somewhere in the system.

But whereabouts in the system and 
why? The most likely place would seem 
to be the amplifier chain following the 
sound head and which ultimately feeds 
audio to both the RF converter and the 
audio out terminal. If this had become 
violently unstable it could easily pro­
duce a crude square wave such as I had 
observed, and at a frequency dictated 
by a whole range of factors and compo­
nent values.

As to the why, I suspect that it was 
the loss of regulation on the supply rail. 
The audio amplifier is fed from that 
same supply rail, via a second regulator 
stage delivering a slightly lower voltage. 
This second regulator stage — which 
could not possibly have functioned at 
only 5.8V — suggests that this audio 
stage needed a particularly well regu­
lated supply; something far better than 
could be provided by a conventional 
decoupling network.

In these circumstances, loss of regula­
tion would be akin to failure of a 
decoupling network or even a main fil­
ter capacitor. After all, a regulator 
stage is really a glorified filter capacitor 
— at least in this respect — or, if you 
prefer, a filter capacitor is a rather 
crude voltage regulator.

Whichever way you look at it, a 
poorly regulated supply rail can provide 
a very effective feedback path between 
the output and input stages of an ampli­
fier, and this is what I imagine hap­
pened in this case. It can be only a 
theory, of course, because the practical­
ities of servicing make it impossible to 
follow up every such puzzle we encoun-

We are stockists of Hitachi, Fluke, Trio, 
Goodwill, Meguro, Aaron and Kikusui: so if 
you're in the market for an oscilliscope, think 
of David Reid.

ESCORT
MULTIMETERS
EDM 1105 $83.59
• 372 digits. • Six functions: DCV. 
ACV. DCA. ACA. OHM, Diode Testing.
• 0.8% basic DC accuracy

EDM 1116 $106.03
• New model complete with Iran 
sistor and capacitor tester.

EDM 1118 $120.23
• 3’/^ digits with 08 range

EDM 1111A $98.00
• Capacitor & Transistor

EDM 70B
• Rotary switch • Mini Pocketsize $51.27
EDM 1346 $192.90
• A'/i digits. • Eight functions: DCV, ACV. DCA. ACA, OHM, 
Audible Continuity Testing, Diode Testing, Data Hold. • 0,05% 

basic DC accuiacy.

All + 10% Sala* Tax

Ring us first for your 20 Meg. Oscilloscope 
enquiries!

.»vH GOS-522
* 1 YEAR

WARRANTY!
FEATURES
Large 6 inch rectanglar internal 
graticule CRT
CHI & CH2 ALT Triggering 
(Alternate triggering function) 
High Sensitivity imV/div nn 
Hold-off function $ / 45.00
TV Sync. Separation circuit + 
CHI Signal output 20% TAX

Plus 2 probes included in this deal.

Check out our kit range!
Here's two to have a go at —

Megohm Meter
It uses a transistor inverter to produce a regu­
lated 1000V DC supply which is applied to the 
insulation under test. Insulation resistances be­
tween 2M Ohm and more than 2000 Ohm can 
be measured. K 2500 (See EA July '85). $59.00

8 SECTOR ALARM SYSTEM KIT
Features:
• Alarm has 8 separate input circuits — 8 

sectors can be monitored independently.
• Each input circuit is provided with an indicator 

LED and a sector On/Ofl switch.
• Individual sector isolation allows the user to 

have some areas of the premises habited while 
others remain protected eg. Inside Off/Outside 
On.

• Inputs accept both normally closed and 
normally open sensors.

• Two inputs provided with an entry delay 
between 10-75 seconds).

• Internal trip warning buzzer — alerts 
owner/occupant of pending alarm operation — 
great for the 'forgetful" amongst us. This 
buzzer is pre-settable between 5 and 55 
seconds prior to Alarm

• Unique circuit detects automatically when any 
N/0 or N/C loops are either open circuit or 
dead short, eg. someone trying to bridge reed 
switches etc.

• Switched output can be used to send a silent
alarm through an auto-dialler circuit or similar.

K1900 (without Back up Battery).................$139.50
S 5065 (12V 1.2AH Backup Battery).............. $22.95

These are just a few of the many 1 GO'S of up-to- 
date Electronic items on display at

DAVID REID ELECTRONICS LIMITED
127 York Street, Sydney, 2000 

or Telephone (02) 267 1385
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Serviceman
ter on the bench.

But if I ever strike another one like 
it. . .
A blue K9

My next story is on quite a different 
theme. It concerns a Philips K9 63cm 
colour set; a set belonging to one of my 
regular customers and which I had ser­
viced on a number of occasions over 
most of its life. In this respect it had not 
needed any more service than typical 
for this model and, in fact, it was still a 
very clean, well preserved set.

But on this occasion the lady of the 
house rang with a tale of woe concern­
ing it. It appeared that picture quality 
had deteriorated markedly over the last 
few months and was now virtually un- 
watchable. In greater detail, she de­
scribed the picture as being very weak 
and predominantly blue in colour. She 
went on to suggest that perhaps the 
tube was worn out and that, if this was 
so, she would like my opinion as to 
whether it was worth fitting a new tube.

While her description of the symp­
toms struck a chord in my memory, 1 
didn't feel like committing myself at 
that stage. I simply suggested that her 
husband bring it into the shop and that 
I look it over and give an opinion. And 
in answer to my query, she confirmed 
that they had another set, so there was 
no great hurry. In fact, they were plan­
ning a couple of months holiday shortly, 
so I could really take my time.

And so the set was duly delivered and 
while the owner was there I plugged it 
in and gave it a quick check. Sure 
enough, it performed exactly as de­
scribed; a very weak picture behind a 
strong blue overcast. My immediate 
reaction was that it was most likely a 
tube fault or, more likely, two faults. 
One was simply that the tube had 
reached the end of its life and the other 
was that there was some form of inter­
nal short causing the blue overcast.

I was basing this latter diagnosis on 
previous experience involving a number 
of tubes with a similar symptom. This 
problem first appeared about ten years 
ago in what was apparently a batch of 
Canadian RCA 63cm tubes which had 
been fitted to National sets at that time, 
although they were probably fitted to 
other sets as well. I remember attending 
a lecture by National service personnel 
who described a range of typical faults, 
including this one.

It took the form of an internal short 
between G1 and G2 and, since G2 nor­

mally operates at around 600V, G1 was 
driven positive by at least several hun­
dred volts — depending on external 
connections — and that particular gun 
was turned hard on. And for some 
strange reason it was almost invariably 
the blue gun which was involved. I can 
recall only one exception to this, and 
that was quite recently when I had to 
replace a tube in a Decca set, which 
had the same fault, but in the green 
gun.

And, while not inevitable, it usually 
happened that the fault was intermit­
tent, often occurring at switch-on and 
continuing for anything from a few sec­
onds to fifteen minutes or more. Nor 
did the fault seem to be related to the 
age of the tube. It first showed up less 
than twelve months after the National 
sets appeared on the market and has 
turned up at odd times ever since.

Voltage checks
With these thoughts in mind, I 

opened the back of the set and attacked 
the neck board with a meter. My first 
check point was G1 of the blue gun, pin 
12, and I wasn’t altogether surprised to 
find that it was higher than normal. 
This explained the excessive blue but 
left the reason for the excessive voltage 
still to be determined. Was it a fault in 
the tube or was it in the blue G1 exter­
nal circuitry somewhere?

Fortunately, it was a simple matter to 
lift the blue G1 lead where it joins the 
neck board at R164, a 2.7kil resistor. 
(This is shown as 1.5kil in some manu­
als). This should have taken G1 down 
to virtually zero volts but, instead, it 
shot up to around 200V. Apparently, 
disconnecting the G1 lead had relieved 
the spurious voltage source — whatever 
it was — of significant loading, thus al­
lowing it to rise.

Well at least that cleared the G1 cir­
cuitry and tended to reinforce my suspi­
cion that it was probably an internal 
tube fault, most likely a leakage be­
tween G1 and its associated blue G2, 
pin 13. Acting on this thought I 
switched off the G2 blue voltage at 
switch SK7, which is fitted to facilitate 
equalising the gun cut-off points. This 
produced an even more surprising re­
sult; not only did it have little effect on 
the spurious G1 voltage, but it also 
failed to reduce the G2 volts to zero, as 
it should have done. All it did was drop 
it substantially from its normal value at 
around 600V to a couple of hundred 
volts.

By now I was convinced that it was 
an internal tube fault, the only differ­

ence being that it was obviously not the 
relatively straightforward G1/G2 leak­
age, in the same gun, as I had encoun­
tered in the past. It was a much more 
complex situation, possibly involving the 
4.5kV on the focus electrode. The only 
thing I could be sure of was that I had a 
faulty tube; faulty because of poor emis­
sion and faulty by reason of an internal 
short.

At that stage I had to put the set to 
one side to deal with more urgent jobs, 
but it was left connected to the power 
point and antenna outlet. Sometime 
later, intending to turn on something 
else, I mistakenly turned this set on 
again. After a few seconds a weak pic­
ture appeared, in all its blue glory, and 
I realised my mistake. I was about to 
turn it off when the phone rang and so 
the set was left running.

It so happened that it was quite a 
long call, lasting for some twenty 
minutes or so, and when I finally put 
the phone down and turned my atten­
tion to the set I was surprised to realise 
that the blue overcast had vanished. It 
was still a washy picture, but the blue 
fault had cleared. I immediately recalled 
the aforementioned Canadian tubes and 
the fact that they often came good after 
various running periods. Was this an­
other example of this kind of fault?

I turned the set off, left it for an hour 
or so, then tried again. It came up blue 
again, but not as strong as previously 
and, in a few minutes, the blue had 
vanished. I switched it off and left it 
overnight, turning it on again the next 
morning. Sure enough, up it came again 
with a full strength blue overcast, and I 
let it run while keeping a close watch on 
it.

And again, it took about twenty 
minutes to come good and I was able to 
confirm something I was not quite sure 
of until now; the fact that the blue de­
creased gradually, rather than suddenly 
as in all the cases I had seen until now. 
These two factors — the repeatable na­
ture of the fault and its gradual demise 
— were two clues which, in hindsight, I 
should have given more attention. But 
the truth was that, while I noted them, 
and they intrigued me, I had no way of 
assessing their significance.

New picture tube
In any case, it was clear that the set 

needed a new tube if it was not to be 
written off. I rang the owner and ex­
plained the situation and, in answer to 
his inevitable question as to whether the 
set was worth the cost — it was going to 
make a mess of $300 — I said yes, I did
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PROTECT YOUR HOME 
OR BUSINESS WITH ^sN^7

PROFESSIONAL ALARMS.
★We stock IEI professional quality alarm equipment 

- as used by Australia’s major alarm companies.
★12 month’s warranty on all equipment - same 

day service.

INC.
BATT. &
POWERSUPPLY

E-36-4 
4 SECTOR 
ALARM PANEL

SA-209 • SA-210 
PIR DETECTOR
NORMALLY $119
NOW

LIMITED OFFER 
UNTIL SOLD OUT.

FEATURES
24 hr. panic circuit 

24 hr. tamper panic
• Home mode for partial 
coverage

• EOL monitoring of sectors
Memory review of alarmed sector 

DIGITAL DIALER TO SUIT $295

• Adjustable angle head. Multi­
directional mounting bracket • Dual 
pyroelectric infra-red sensing element 
• 9 look out and 5 look down zones • R.F. 
protection • Selectable NC or NO • Integral micro 
tamper switch • Sensitivity adjustment • Wall or ceiling 
mount • Reed switch Relay for ultra quiet operation 
• Coverage 12m x 12m at 20°C.
SA209 (40 ft. x 40 ft COVER AT 90°). SA210 75ft x 3ft (CORRIDOR WORK)

ALARM ACCESSORIES:
Horn speaker 10W 8Q........................$12.95
Horn Tamper Cover + SW................. $1995
Strobe Light 12 V DC.........................$24.95
Surface Reed Switch..........................$4.95
Flush Reed Switch...............................$4.95
100m Roll 4 Core Cable...... ............$50.00
Emergency Panic Switch...... ............. $4.95
Window Warning Stickers....... ............. $1.00
Alum. Window Foil Roll 45m...............$14.95
Tape Blocks Pair................................... $1.00
Pressure Mat.......................................$1995

RF MILLIVOLT 
METER KIT

Specs.: 
Sensitivity - 40dBM 
(without attenuator). 
Input range 22.3mV 
max. to +23dBM 
(with attenuator). 
See Jan.-Mar. 
issue, A.E.M.

MEMORY: 
4164.....................  
41256..................  
6116.....................
6264....................  
2764*...................  
27C64..................  
*2IV prog, voltage,

$2.95 
$6,95 
$3.95 
$6.95 
$6.95 
$6.95

12V 80mm Brushless Motor.... $49.95 $24.95

CANNON CONNECTORS: 1-9 lOup BC 547

240V 80mm Ball Bearing.... 
Connecting Lead Included!

TV. TECH'S SPECIALS: 
BU 326...............................
BUX 80................................
BU 208................................

$49.95 $29.95

DB 15 Male..
DB 15 F/male
DB 25 Male....
DB 25 F/male
DB 37 Male ....
DB 37 F/male

99c 79c BC 557
99c 79c IN 4007 1,000V 1 Amp Diode

$7.95 
$8.95 
$8.95

25c 
25c 
16c

$3.95 
$4.95 
$3.95

10c 
10c

$1.95 $1.75 IN 5408 1,000V 3 Amp Diode 45c 
$1.95 $1.75 R-250D 400V 6 Amp Diode ... $1.10
99c 79c 75 H Metal Plug...........
99c 79c 75 n Metal Line Socket

$1.70 
$1.85

20c 
75c 
60c 
95c

KIT PRICE
INCLUDES

1 YEAR'S

A.E.M. MAGAZINE

FREE
SUBSCRIPTION TO

EITHER EA. E.T.l.OR

LABORATORY 
POWER 
SUPPLY 
KIT

CHRISTIES BEACH
PH. (08) 382 3366 

24 BEACH RD.

DIGITAL 
SUPPLY

Specs.:
Output Voltage 
0-55 Volts. 5 Amp.
Stability against mains 
variations, less than 1mV. 
Stability against load variations, 
less than 2mV. Ripple voltage 
at any load (50Hz) less than 1mV RMS.

ADELAIDE
PH. (08) 212 5505

203 WRIGHT ST.
ENFIELD

PH. (08) 349 6340 
445 MAIN NTH. RD.

BRIGHTON
PH. (08)296 3531
504 BRIGHTON RD.

WE ACCEPT 
BANKCARD. VISA 
& MASTERCARD.

MAIL OR PHONE ORDERS TO ANY STORE. _____
STANDARD MAIL UP TO 2kg$4 O/N SERVICE UP TO 3kg $7 ROAD FREIGHT OVER 10kg$10
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think it was worth it. The set was in 
good condition otherwise, most of the 
preliminary faults to which it might be 
prone had been found and fixed, and 
there should be several years life in it 
yet.

Finally, I suggested he consider the 
alternative. To buy a similar size new 
set these days is likely to set him back 
the best part of $1000, even without all 
the frills. In fact, a lot of customers 
have been baulking at these recent price 
hikes and opting for a reconditioned 
tube in an otherwise good set, rather 
than spend that kind of money.

Well, it turned out that the customer 
had already gone through this exercise, 
pricing models that took his fancy, and 
didn't really need any convincing from 
me that a reconditioned tube would best 
suit his present cash flow situation. And 
so it was settled. They were about to 
leave on their holidays and I promised 
that the set would be waiting for them 
when they returned.

1 removed the old tube, despatched it 
to the reconditioning firm with the ap­
propriate order, and put the set to one 

side until the new tube arrived. This it 
did in due course and I waited for an 
appropriate slack period before attack­
ing the job.

Fitting a new tube to a K9 is not the 
kind of job one tackles as a form of 
light entertainment. It’s a major job and 
everything is a pretty tight fit. It might 
have been fine for those who did it all 
day and every day on the production 
line, but for blokes like yours truly, 
who do it once every pancake day, it’s a 
real chore.

But it was duly done and I switched 
the set on and sat back to enjoy the 
fruits of my labour. Granted, there was 
convergence and gray scaling yet to be 
done, but I was anxious to see a nice 
bright picture in place of the weak ef­
fort of the previous tube. Nor was I dis­
appointed, it had the makings of a first 
class picture — except for one thing. 
The blue overcast was still there, just as 
strong, or even stronger, than ever.

A state of shock
I’m afraid I went into a state of shock 

in the next few minutes. The only con­
solation I could find was the fact that I 
had not condemned the tube on the 
basis of the blue problem alone. And 

for that I thanked my lucky stars be­
cause, if 1 had, my face would have 
been as red as the screen was blue.

When I regained my composure 
somewhat I realised that what really 
mattered now was to find the real cause 
of the fault. I let the set run as I had 
before and sure enough, after about 
half an hour, the blue had vanished and 
I took the opportunity to do a rough 
convergence routine and confirm that 
all was well in this regard. And it was 
— even without a final touch up, I had 
a first class picture.

I turned the set off, left it for the rest 
of the day, and tackled it again the next 
morning. It came up brilliant blue as 
before and I decided that now was the 
time to strike. I switched it off and 
pulled the neck board of the tube, un­
plugged it and unsoldered the remaining 
leads. Then I connected the high range 
ohmmeter between pins 12 and 13 and 
realised immediately that I was on the 
right track; the leakage between these 
two points was less than one megohm 
which, in a circuit of this kind, with the 
voltages involved, was quite serious.

I also measured from pin 12 to pins 4 
and 5, the G2 connections for the red 
and green guns respectively. There was

ÉCEd “PERFECT MATCH” 
» “CRUSADER”™

ULTIMATE IN SEVEN SEGMENT L.E.D. 
DISPLAY UNITS. INTERCHANGEABLE 
WITH “G.E.F.E.” CODE SWITCHES. 
AVAILABLE IN - HEXADECIMAL 
— B.C.D. POSITIVE LOGIC INPUTS 
& FACILITY FOR DECIMAL POINT.
FREE SPECIFICATIONS AND DATA FROM:

CRUSADER ELECTRONIC 
COMPONENTS PTY. LTD.
81 PRINCES HWY, ST PETERS, NSW 2044. Phone 516 3855 519 6685 517 2775.Telex: 123993 Fax' (02) 517 1189 
APPOINTED DISTRIBUTORS:
^^Y:.^0RGE BR0WN & CO PTY LTD. PHONE 519 5855 GEOFF WOOD ELECTRONICS PTY LTD PHONE 810 6845 
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This photograph shows the classic “Ayres Rock effect” as seen on a National TC-2002.

leakage here also, slightly higher than 
the first measurement, but quite signifi­
cant nevertheless. So that was it; the 
whole board was leaking like the pro­
verbial sieve and pin 12 appeared to be 
the major victim.

I refitted the neck board, let the set 
run for half an hour or so until the blue 
had cleared, then removed the board 
and repeated the measurements. And 
that clinched it because there was now 
no sign of leakage whatsoever, even 
using my most sensitive meter. While I 
was still not sure of the precise reason 
for the leakage, or the mechanism of its 
cure when let run, it was clear that this 
was the fault. In short, I needed a new 
neck board.

I wasn’t sure as to the ready availabil­
ity of a new board, or what it would 
cost, but I did recall that there were a 
couple of junked K9 chassis tucked away 
somewhere in the storeroom. Sure 
enough, a little searching unearthed 
them and two apparently good neck 
boards. I picked the better looking one, 
gave it a resistance check, which it 
passed, then fitted it to the set.

It performed perfectly and I finished 
off the convergence adjustment, went 
through the grey scale routine, and fin­
ished up with an absolutely first class 
picture. And, since the owners were still 
on holidays 1 had plenty of opportunity 
to give the set a real test over the next 
few weeks. I put it through regular 
switch-on cycles, and I let it stand for 
several days of rain and high humidity. 
It came through all these with flying co­
lours — if you get my meaning.

And when the owners finally took de­
livery they were delighted with the re­
sult, probably realising for the first time 
just how poor the original performance 
had been, even before the blue problem 
arose. So all ended happily.

A nasty fright
But I'd had a nasty fright. Once again 

I had allowed myself to be trapped by 
relating the symptoms to previous ex­
perience and jumping to the conclusion 
that it had to be the fault.

It’s all too easy to con oneself.
And, as a final thought, just where 

did that spurious voltage originate? 1 
had first blamed the blue gun G2, then 
the G2s in the other guns, and even the 
4.5kV focus electrode. In hindsight I am 
inclined to settle for the latter, the only 
difference being, of course, that it was 
not happening in the tube, but on the 
neck board. And, while the path be­
tween pin 9 (focus) and pin 12 had been 
deliberately lengthened by the design of 
the socket and board, the kind of leak­
age I found, at that voltage, could easily 
account for the fault.

Strangely enough, when I considered 
this possibility as 1 began to prepare 
these notes, I went back to the faulty 
board and repeated the leakage meas­
urements, only to find that the problem 
had vanished completely. Don’t ask me 
why, but I'm convinced that I could put 
that board back into a set and it would 
work perfectly, at least for a while.

As to why the board behaved as it 
did; well, your guess is as good as mine. 
The important thing is to be aware of 
the possibility and to realise that it need 
not produce exactly the same symp­
toms. In fact, the likely leakage combi­
nations are quite numerous.
The Ayres Rock effect

And to finish off here is another com­
ment concerning the “Ayres Rock ef­
fect" on the National TC-2003 as de­
scribed in the September 1986 notes, 
but also mentioned in the August 
"TETIA Fault of the Month" and 
December 1986. It is from Mr D.D. of

Warwick, W.A., and he writes as fol­
lows:

1 had the same fault in a National TC- 
2002 (48cm) and I am enclosing a photo 
of the screen. I am only an amateur and 
fix TV sets and video recorders for 
friends and friends of friends &c.

I was lucky with this fault; it became 
worse as the set warmed up. By applying 
the hairdryerlfreezer method I soon 
found the cause to be the non-polarised 
electrolytic, C857 (0.47p.F, 50V). Re­
placing this with two lp.F electrolytics, 
back to back, cured the fault.

I hope this letter may be of some help.
Many thanks, D.D., particularly for 

the photograph which I will ask the edi­
tor to reproduce. One picture is worth a 
thousand words and this may make it 
easier for other readers to recognise the 
fault. It is not clear from your letter, 
D.D., whether you saw the follow-up 
article on this fault in the December 
notes. If not. I’m sure you’ll find it in­
teresting.

And that’s about it for this month. ©

TETIA Fault of the Month
JVC 735OAU
Symptom: No sound or picture. 
White screen with traces of hum 
bars. HT rail up to 130V with no 
control available from RIO (B+ ad­
just).
Cure: One or both of series regula­
tor transistors (2SC1106) short cir­
cuited. A BU108 makes a suitable 
replacement in this position.

National TC86
Symptom: Rapid flutter in picture, 
rather like vertical jitter but hold 
control has no effect. Sound is OK, 
but soft clattering noise comes from 
the power transformer.
Cure: Replace C808 on power sup­
ply board. This 1/zF 160V electro 
goes low and reduces drive to the 
regulator SCR.
Sharp 8C220, 8C223 Etc.
Symptom: Screen goes white, with 
no sign of picture. Retrace lines are 
sometimes visible. RI 127 (47il 1W) 
fails repeatedly.
Cure: C716, a 47/uF 250V electro, 
open circuit. This cap takes yoke 
current to ground and when it goes 
open the current is forced through 
Cl 108, via RI 127. In the fault 
condition, this resistor has some 40- 
50V AC across it but only half a 
volt DC!
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For really accurate frequency 
comparision ...

Build this phase 
difference meter
This simple phase difference meter is 
designed to indicate phase changes between 
two frequencies over a period of time. It’s 
also easy to build and uses readily available 
parts.

by IAN POGSON

There are many ways of comparing 
two frequencies, either those which are 
on the same nominal frequency or those 
that are harmonically related. Perhaps 
one of the better known procedures is 
that employed by the piano tuner. The 
instrument he uses for the purpose is his 
ears and he tunes by the “beat” meth­
od.

The “beat” method is also often used 
in the field of electronics. The two sig­
nal frequencies to be compared are 
mixed together (eg, in a radio receiver) 
to produce an audible difference fre­

1 he Phase Difference Meter circuit is housed in a standard instrument case. 
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quency, or beat frequency. When the 
user wants the two frequencies to be ex­
actly the same value, then usually one 
of them is adjusted so that they are 
brought into “zero beat” with each 
other.

However, this method is not accurate 
enough for many applications and so 
other methods must be adopted. A 
worthwhile step forward is to use a dual 
trace CRO. The two frequencies to be 
compared are fed into the two CRO 
channels.

If there is a difference between the 

two frequencies, then this will show up 
by one display moving with respect to 
the other. Again, one is adjusted until 
they appear to be stationary with re­
spect to each other.

Even so, this is still not good enough 
in some situations and more sophisti­
cated methods must be adopted. This is 
where our Phase Difference Meter can 
be put to good use. Although a rela­
tively simple device, it can give high or­
ders of accuracy provided it is used with 
care.

Inside the Phase Difference meter are 
two separate divider channels whose 
outputs are compared in a phase com­
parator. The phase comparator, in turn, 
drives a meter movement.

In practice, a reference frequency is 
fed to one channel while the frequency 
to be adjusted is fed to the other chan­
nel. By observing the meter movement, 
or by hooking up a chart recorder to 
the output, changes in phase between 
the two channels over a period of time 
can be easily observed.

Note that the Phase Difference Meter 
cannot be used to directly measure the 
absolute phase difference between the 
reference and signal frequencies. This is 
because of differences in signal propaga­
tion time through the two channels. In­
stead, the Phase Difference Meter is 
used to indicate changes in phase over a 
period of time.

In fact, it may be useful to think of 
the unit as a phase drift meter or a 
phase comparison meter.

Finally, it should be stressed that if 
absolute accuracy is required, as op­
posed to simply adjusting two frequen­
cies to the same value, then a known 
accurate frequency reference must be 
available. One such source is Omega 
and this may be tapped using the 
Omega Derived Frequency Standard de-



Fig.l: the circuit has two identical input channels which are fed into the X-OR phase detector of a 4046 PLL (IC6).

scribed in Electronics Australia for April 
and May 1987.

Circuit details
Let’s now have a look at the circuit. 

Basically, it consists of two identical 
channels, the outputs of each being fed 
into the X-OR (exclusive OR) phase 
detector of a 4046 phase lock loop 
(IC6). A built-in power supply is also 
included.

To differentiate between channel 1 
and channel 2, we have labelled them 
“Ref Input” and “Signal Input", respec­
tively. It is intended that the frequency 
fed into the “Ref Input” will be the 
standard against which the frequency 
fed into the “Sig Input” will be com­
pared.

Because the two channels are identi­
cal, we’ll only consider the circuit as­
sociated with the Ref Input.

The input stage is based on common 
emitter amplifier QI. We used a type 
BF494 although a number of other 
types may also be used. The signal at 

the input socket is fed to QI via a 1/zF 
blocking capacitor and a 2.2k(l current 
limiting resistor. A 1N4148 diode is con­
nected across the base-emitter junction 
to protect the transistor against exces­
sive reverse voltage. A 1.2kil resistor 
serves as the collector load while the 
47kil resistor provides bias.

The input is capable of accepting a 
signal of between 300mV and 12V peak- 
to-peak. This signal may be an equal or 
unequal duty cycle square wave, or a 
sine wave. QI provides sufficient drive 
for the following digital stage circuitry.

The output of QI is fed to the wiper 
of switch Sia. When the switch is in 
position “2”, IC1 is connected to divide 
by 2 and this signal is made available at 
pin 12. In position “5”, IC1 is con­
nected to divide by 5 and this signal ap­
pears at the pin 11 output.

Sib selects between the two divided 
outputs while S2a selects either the 
divided output from the wiper of Sib or 
an undivided output directly from the 
wiper of Sia. Thus, SI and S2 can be 

set to provide division by 1, 2 or 5 as 
appropriate.

Following S2a, the signal is fed into 
pin 1 of a second 74C90 (IC2). con­
nected to divide by 10. The divided out­
put from pin 12 goes to the pin 1 clock 
input of a 74C73 dual J-K flipflop 
(IC3), where the signal is divided by 2. 
Similarly, the signal from the second 
channel is fed into pin 5 of the 74C73, 
and is also divided by 2.

The two outputs from pins 12 and 8 
of the 74C73 go to the pin 3 and pin 14 
inputs of the phase detector in the 4046 
(IC6). The resultant output from pin 2 
drives a 0-100p.A meter which shows 
the time difference. Provision is also 
made at this point for driving a chart re­
corder, should one be available.

Switching
Let us return to the switching and ex­

plain the reasons for the arrangement. 
Perhaps a couple of examples may 
make the functions clearer. A table 
showing the switching functions is
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Fig.3: graph showing the variation in phase over a period of time between the synchronis­
ing pulses from TCN-9 in Sydney and a signal from the Omega Derived Frequency Stand­
ard.

shown elsewhere and should be referred 
to at the same time.

Suppose that we have a reference at 
1MHz and we wish to check another 
signal nominally at 1MHz. These signals 
will be fed into the respective inputs. 
Now if we set the switches to “1”, both 
signals will bypass the first 74C90 (IC1 
and IC4) and will be divided by 10 by 
the second 74C90 (IC2 and IC5). We 
now have frequencies of 100kHz at the 
pin 12 outputs of IC2 and IC5. These 
are then each divided by two in the 
74C73, which brings them down to 
50kHz.

There are two important points here. 
First, the two signals are square waves 
of equal duty cycles, which is essential 
for our purpose. Second, we only need 
half a cycle to make our comparison. 
Half a cycle at 50kHz is equal to a 
period of l()/xs and so the meter scale 
covers a range of 10/zs. Check this re­
sult against the table.

If we now move the switches to “2” 
and refer to the table, we find that the 
meter scale covers a range of 20/zs. Fur­
ther, by moving the switches to “5” and 
referring to the table, we have a meter 
scale equal to 50p.s.

Now have another look at the table, 
this time on the line below, where we 
have figures for input frequencies of 
100kHz. This time, we have multiplied 
all the above periods and the meter full 
scale value by a factor of 10. This gives 
us meter scales of 100/xs, 200¿is and 
500/xs. Further study of the table shows 
that we have decades up to a maximum 
of 50ms (milliseconds).

Thus, we can set up our Phase Differ­
ence Meter for full scale meter readings 

V 
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ranging from 10/zs to 50ms simply by 
setting the switches to correspond with 
the input frequencies. This range is a 
very wide one and should meet most 
needs.

Power supply
The power supply uses a Ferguson 

low-profile transformer type PL12/5VA. 
The secondary windings are connected 
in series to give a nominal 12 volts and 
this is rectified in a bridge consisting of 
four 1N4002 (D1-D4) silicon diodes. Fil­
tering is by a 2200/zF 35VW electrolytic 
capacitor.

A closed circuit jack is included in 
series with the supply, immediately after 
the filter capacitor. This was included 
for the writer’s benefit and is obviously 
an optional extra.

Voltage regulation is achieved using a 
10V 1W zener diode, in series with a 
3300 0.5W resistor. A 10p.F 15V tanta­
lum bypass capacitor is connected across 
the output of the supply.

INPUTS SWITCH POSITIONS
REF 1 2 5
& SIG FULL SCALE
1MHz 10us 20us 50us
100kHz 100US 200us 500us
10kHz 1000US 2000us 5000us
1kHz 10ms 20ms 50ms

1 his artwork shows the full-scale meter reading for various switch settings.

Construction
The prototype was built into a stand­

ard plastic instrument case which is 
available from most parts retailers. Con­
struction is straightforward with most of 
the parts mounted on a printed circuit 
board measuring 169 x 93mm and coded 
87pm8.

Assembly can begin with the PCB. It 
is a good idea to fit the wire links first 
(just four in all), followed by the resis­
tors and diodes. The larger components 
can then be fitted, finishing with the 
transformer.

We used sockets for the ICs but these 
can be regarded as optional. Be sure to 
install all semiconductors and polarised 
capacitors with the correct polarity. 
Once all the parts have been mounted, 
go back over the board and check care­
fully for possible errors. In particular, 
check component type and polarity, and 
check the underside of the board for 
solder bridges etc.

Before putting the board aside, the 
external wiring leads should be fitted. 
There are twenty leads in all and these 
are shown on the wiring diagram.

As indicated previously, the power 
jack on the rear panel is optional. If 
you do not wish to use this option, sim­
ply leave out the earth wire and install a 
wire link between the other two wiring 
points on the PCB.

Leads for the mains wiring must also 
be provided, along with an earth lead 
from a point near the transformer for 
later connection to an earth lug on the 
rear panel. All these leads should be of 
240V AC rating.

The PCB can now be screwed to the 
appropriate four mounting pillars. In 
order to avoid soldered joints under the 
board from fouling other pillars, 3mm- 
long spacers can be installed between 
each mounting pillar and the PCB. 
Washers or suitable oversize nuts could 
be pressed into service for this job.



Fig.2: the parts layout and wiring diagram. Take care with component orientation and with the switch wiring.
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View inside the prototype. Be sure to insulate the mains switch and transformer connections as described in the text.

The next step is to prepare the front 
and rear panels, beginning with the lat­
ter. Unless you intend to incorporate 
the optional external power input jack 
socket, there are only four holes to be 
drilled. A grommet hole for the main 
cord is required in one corner, along 
with small holes for fixing the cable 
clamp, the mains terminal block and the 
earth lug.

As the power consumption of the unit 
is so small, there is very little heat gen­

The rear panel of the prototype carries the optional DC power socket. 
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erated and so we did not provide any 
ventilation holes in the prototype. How­
ever, if you wish, a line of six or so 
holes about 6mm in diameter may be 
drilled across the bottom of the case 
and a similar line along the back panel.

Preparation of the front panel is next. 
Before fitting the Scotchcal overlay, it is 
best to drill all the holes in the panel 
first. Fitting Scotchcal overlays to panels 
can be very tricky and calls for care and 
patience. Once the adhesive has 

grabbed any part of the panel, it is diffi­
cult to remove so it is important that 
they be properly aligned before contact 
is made.

Having fitted the Scotchcal overlay, 
the holes can be cut using a sharp knife. 
This should be done with care as one 
slip and the panel could be ruined.

Mounting the various components on 
the front panel is relatively straightfor­
ward. When fitting the five RCA sock­
ets, each earthing solder lug should be 
angled so that a piece of tinned copper 
wire can be run along and soldered at 
each lug.

The various leads can now be con­
nected to the front and rear panel hard­
ware. Exercise care during this proce­
dure, particularly with the switches, as a 
mix up will give confusing results later 
on. The earth lead is connected to the 
earth lug for the “Sig Input” socket. 
The lugs on the power on/off switch 
should be covered with sleeving to pre­
vent accidental contact with the mains.

Once construction has been complet­
ed. make a thorough check of your 
work. In particular, check the mains 
wiring and all wiring to the front panel 



hardware. You are now ready for the 
smoke test.

Setting up
The setting up procedure could hardly 

be simpler. First, set VR1 to the centre 
of its rotation, then switch on and check 
the meter reading. It will either read 
zero or read somewhere near full scale. 
If it reads zero, switch off and on re­
peatedly until you get a full-scale read­
ing. When this happens, adjust VR1 for 
exactly full scale on the meter.

That’s it! The instrument is now 
ready for use.

We’ll conclude with a few pointers on 
how best make use of the Phase Differ­
ence Meter. First, we’ll assume that you 
have a reference frequency at say 
1MHz. This could, for example, be ob­
tained from the Omega Derived Fre­
quency Standard. We’ll also assume that 
you wish to compare it with another 
1MHz signal.

The procedure is as follows: set S2 to 
“1”, then feed the reference 1MHz sig­
nal into the “Ref Input” and the fre­
quency to be checked into the “Sig 
Input". The two signals will now be 
available at the “CRO Chi” and the 
“CRO Ch2” sockets and these should 
be coupled to a suitable CRO. Set the 
CRO timebase to 2/zs per division and 
the triggering to “CHI”, corresponding 
to the reference signal.

This done, you should have a full 
cycle for the 1MHz reference as shown 
at the very top of Fig.3. You should 
also have a full cycle for the signal to be 
checked, but the phase relationship is 
likely to be anything but that shown on 
the diagram. With the phase relation­
ship as shown, the meter should be at 
about mid-scale but will otherwise read 
accordingly.

If the two signals are in agreement, 
then there will be no movement of the 
bottom display. If the signal is running 
fast with respect to the reference, then 
it will be moving to the left on the 
screen, and vice versa. The rate of 
movement is a direct function of the dif­
ference between the two signals.

This last statement highlights the 
need for a CRO to establish which way 
the measured frequency is going. The 
meter on the instrument does not give 
this information but, once established, 
the CRO may be dispensed with, pro­
vided the readings do not overrun the 
meter scale. It is also obvious that read­
ings could be taken directly from the 
CRO calibrations.

The foregoing illustration, while 
chosen for its simplicity, is only for 
measurements calling for the very high­

est stability situations. To avoid meter 
scale overrun and for easier initial mea- 
surments, less sensitive ranges should be 
chosen. In fact, if the stability and rate 
of the signal to be measured is un­
known, it would be a good idea to se­
lect the highest range (50ms) to start 
with and work up from there. The 
procedure is similar to making unknown 
voltage measurements with a multimeter 
by selecting the highest range first.

Once the test setup is established, a 
graph may be drawn, after a series of 
meter readings have been taken. To il­
lustrate this, I took meter readings 
every fifteen minutes, between 9.00am 
and 3.00pm one day and drew up the 
graph shown herewith. In this case I 
used the signal from the Omega De­
rived Frequency Standard, and com­
pared it with the synchronising pulses 
from TV station TCN Channel 9 in Syd­
ney. The variation between these two

PARTS LIST
1 PCB, code 87pm8, 169 x 

93mm
1 plastic instrument case, 200 x 

160 x 70mm
1 Scotchcal label, 194 x 63mm
1 0-100/zA meter, 50 x 50mm
1 Ferguson PL12/5VA 

PC-mounting transformer
1 mains cord and plug
1 cord clamp
1 rubber grommet
1 2-way mains terminal block
1 earth lug
5 RCA panel-mounting sockets
1 SPDT mains toggle switch
1 4-pole 2-position rotary switch
1 2-pole 2-position rotary switch
2 knobs (19mm)
5 14-pin IC sockets
1 16-pin IC socket
1 2.5mm DC power socket 

(optional, see text)
Semiconductors
4 74C90 decade counters
1 74C73 dual J-K flipflop
1 4046 phase lock loop
2 BF494, BC549 transistors
2 1N4148, 1N914 diodes
4 1N4002 diodes
1 10V 1W zener diode
Capacitors
1 2200/zF 35VW PC electrolytic
1 10/zF 15VW tantalum
2 1/zF metallised polyester
2 .01/zF metallised polyester
Resistors (5%, 0.25W)
3 x 47kfi, 2 x 2.2kn, 2 x 1.2kO, 
1 x 330H 0.5W, 1 x 100kil 
miniature trimpot 

signals amounted to only 4/zs over the 
period covered by the graph.

As mentioned earlier, provision has 
been made for driving a suitable chart 
recorder. If you are fortunate enough to 
have one of these units, then a record­
ing can be made over long periods with 
all the advantages and benefits this sys­
tem has to offer. $
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Books &
Literature

20 solar 
cell projects
20 SELECTED SOLAR PROJECTS, or 
Making Photovoltaics Work for You, by 
T.J. Byers. Micro Text/Prentice Hall, 
1984. Soft covers, 229 x 153mm, 174 
pages. ISBN 0 13 934761 5.

An interesting and practical little 
book for those seeking some guidance 
in using silicon solar cells. It has been 
written for the US reader, and there are 
a few things which are specific to the 
US situation — like kit and component 
suppliers, and the appropriate azimuth 
angles for mounting solar arrays etc. 
But in general the author gives enough

Analog circuit theory
ELECTRONIC CIRCUITS, by Brian 
Moore and John Donaghy. Pitman Pub­
lishing, Melbourne 1986. Soft covers, 
234 x 157mm, 177 pages. ISBN 0 85896 
323 X.

Part of a Pitman ‘Basic Principles’ 
series written for tertiary students of 
electronics and electrical engineering, 
this title covers the application of tran­
sistors in analog amplifiers. It assumes a 
basic knowledge of electrical circuit 
theory, but no initial knowledge of tran­
sistor operation.

Initial chapters cover basic semicon­
ductor theory and transistor operation. 
This leads logically to amplifier configu­
rations, biasing and power dissipation 
considerations. Later chapters then deal 

general theory and other data to allow 
the fairly astute Australian reader to 
adapt these for our conditions.

As the title suggests there are 20 
projects, ranging from a fairly simple 
solar cell tester to more elaborate things 
like a solar powered electric fence and a 
solar powered robot. Some projects 
may seem a little fatuous, like a garden 
water fountain or solar powered garden 
lights, but again they’re likely to be a 
good source of ideas if nothing else.

Basically the author has provided 
quite a lot of sound, down to earth in­
formation on using solar cells, if that’s 
what you’re after. There’s even a short 
but highly readable explanation of basic 
cell operation.

The review copy came direct from the 
publisher. (J.R.)

Beyond UNIX basics
ADVANCED UNIX — A PROGRAM­
MER’S GUIDE, by Stephen Prata. The 
Waite Group/Howard Sams, Indianapo­
lis 1985. Soft covers, 249 x 188mm, 484 
pages. ISBN 0 672 22403 8. Recom­
mended retail price $62.00.

Another impressive programming text 
from the highly respected Waite Group, 
led by author and editor Mitchell 
Waite. This time it’s a work on ad­
vanced programming techniques in 

with feedback, load lines, output swing 
and distortion, and finally differential 
and operational amplifiers.

I confess I found it a bit terse — 
there’s not a great deal of explanatory 
text, and heavy reliance on maths. The 
general impression given is that it is 
meant to be used as a text complement­
ing a course of lectures, not a complete 
treatment in itself.

Still, if your maths is reasonably 
strong and you want a book to deepen 
and tighten up your knowledge of tran­
sistor amplifier circuits (perhaps for 
doing a bit of design work), this would 
make a good choice. It's pretty well up 
to date, and gives plenty of worked ex­
amples to illustrate circuit analysis.

The review copy came direct from the 
publisher. (J.R.)

UNIX, the Bell Labs developed operat­
ing system-cum-language that is grad­
ually becoming the standard for serious 
mini and micro computers.

Essentially it begins where the intro­
ductory UNIX primers (like Waite, 
Martin and Prata’s UNIX Primer Plus, 
or Mark Sobell’s Practical Guide to the 
UNIX System) finish off.

It takes you into the more arcane 
world of kernels and shells, writing your 
own shell scripts, using UNIX tools and 
making system calls to the library of C 
language utilities. It also covers interfac­
ing with applications programs written 
in C, most relevant because UNIX is it­
self written in this language and inter­
facing can therefore be most efficient 
and elegant.

As usual with Waite Group publica­
tions, the text is a model of clarity and 
presentation. If you need to delve fur­
ther into UNIX, it would make an ex­
cellent choice.

The review copy came from Jaycar 
Electronics. (J.R.)
Science commonsense
OUTPOURINGS, by Robyn Williams. 
Penguin Books, Melbourne, 1987. Soft 
covers, 199 x 127mm, 190 pages. ISBN 0 
14 009292 7. Recommended retail price 
$9.95.

If you’re a regular listener to ABC 
Radio’s “The Science Show”, Robyn 
Williams won’t need any introductions. 
Personally I try not to miss his show, 
which is always very stimulating. But I 
confess to not realising that he is also a 
writer.

My wife gave me this new book of his 
for my birthday, and I’ve been very im­
pressed with just how good a writer he 
is. In fact I only wish I was as good a 
broadcaster as Robyn W. is at his sec­
ond vocation!

Enough eulogising, though. In this 
book he takes up a number of pretty 
controversial topics in scientific/techno- 
logical circles, including what seems to 
have gone wrong with science and hi- 
tech run rampant, the rebirth of anti-in­
tellectualism (did it ever die?), the nar­
row mindedness of many researchers 
and academics, and so on.

All very personal, perhaps, but writ­
ten in lucid, clear and highly accessible 
prose. If you find yourself in agreement 
with most of his theses — as I do — 
you'll find it a delight. Even if you 
don't. I’m sure you'll find it very stimu­
lating and thought provoking.

I’m not sure where Laraine bought 
my copy, but I suspect it was from the 
ABC shop. No doubt you could pick it 
up from any of the larger booksellers.
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At DSE - Learning’s easy
& ssm« 

computer
skills!
More and more hobbyists and enthusiasts are realizing that 
they need greater keyboard skills — and as time goes on 
we all will. Now Type-Right can teach you — at home and in 
your own time. Learn to master the keyboard and type to 
45 w.p.m., and more! Why take expensive typing classes 
when you can teach yourself? Look at these great features!

Games Function makes learning fun.
Speed key.
Error function calculates and displays mistakes. 
Selectable levels.
Gain greater computer skills. Cat Y-7100

Future Investment! $69
Everything 
you ever * 
wanted to 
know-DSE’s 
own'How to..! 
Series

How to install your 
own TV/FM Aerial
Save on costly fees, 
understand 
what is going on 
and do-it-yourself. 
B-^10

Howto

How to install your 
own Burglar Alarm

VHF Listening Guide
Hints on listening to VHF radio and

This booklet 
explains how to 
Install a burglar 
alarm and 
protect your 
property whilst 
you still have 
some property 
to protect!

a handy 
freguency chart, 
listening 
frequencies 
from 57 through 
to 174MHz.
Cat B-6015

OCX SMITH ELECTTTONLCS 
VHf LISTENING GUIDE

Australian Marine 
Radio Handbook
This book will help boat owners find 
out just how simple choosing, fitting 
and using a marine radio can be. 
Packed with all the essential details, 
here is a book that will not only inform, 
but can lead to Ilves being saved as 
well. Cat B-9604

1987 ARRL Handbook
You got so much from last year's ARRL 
Handbook, why not have an even 
better year with the '87 edition? All the 
updates on basic and advanced 
information, theory and a fascinating 
section on satellites. Cat B-2220 

$4995

Listen to the world
The '87 edition of World Radio TV 
Handbook gives you a complete listing 
of international radio and TV stations. 
Everything that’s worth listening to and 
more besides! Cat B-2087 

$29’5
Encyclopedia of 
Electronic Circuits
Rudolf F. Graf — 750 pages 
A ‘must’ for all hobbyists and 
servicemen... anyone who is 
concerned with electronics! This 
comprehensive reference book is the 
A-Z of electronic circuits: from alarms 
to zero crossing detectors, it’s all 
there. Cat B-1760

$5995

Cat B-6000

lnÄ“o*" 
"Äar Alarm IO0

How to make 
Printed Circuits
Save a fortune by making and even
designing your 
experience 
required.
Cat B-6005

35*

own PCB’s — no

CT A GUMM TO æ 
PRINTED CIRCUIT BOARD 

MAKING
FOR TK HOM« CONSTRUCTOR

NiCad Cells and 
Batteries
Handy reference guide to charge, 
discharge, 
voltage drain, 
temperature 
and life 
characteristics
Cat B-6040

95*

Rick smith «ctTonki

Australian Radio 
Frequency Handbook
This is the fantastic second edition 
of this best selling introduction to 
the fastest growing hobby in 
Australia today... scanning! This 
edition has not only been updated 
and revised where necessary, but 
it also contains hundreds of NEW 
frequency listings. Compelling 
reading! Cat B-9600
$^9S

International 
Ttansistor Selector
Towers — 128 pages
Computer listings of over 10,000 
transistors with substitutes, outline 
diagrams, terminal identification, 
manufacturers, codes and 
specifications. Cat B-1826

$3995

DtCK^^iMTH poc

Introductory 
Electronics
An introductory text for students and 
enthusiasts. Starting with basic 
electronic theory. Well defined 
chapters and exercises takes you 
through to construction electrical 
Circuits. Cat B-3635

MO45

CB PLL Data Book
Lou Franklin — 110 pages
A mine of information for the avid 
CB'er. Contains details of the phase 
locked loops used in just about every 
CB ever made. And if you repair CB's, 
this is indespensable for the technical 
data it gives — data you won’t find 
anywhere else. Cat B-2326 
$4795

> our fantastic range of value 
packed books —everything for the__________ ____________ fything

KI electronics enthusiast — at 
K nearest DSE store!

your
PTY LTD



DlCK^SMlTH While others are raving 
ELECTRONICS DSE you’re saving!!

at

Top of the line Detector
Compact, reliable and incredibly accurate! The Uniden RD-9 
Radar Detector is so compact you can carry it in your pocket 

and it fits to your car in seconds. Super sensitive to both X & K 
band radar! Features?... it’s got the lot! catA-eso?

(Not legal In all states)

Beware of 
Microwave
Leaks!
Microwave leakages can be extremely 
dangerous! With the DSE Microwave 
Leakage Detector you can be sure it’s 
safe. Check for leakage around oven 
door, etc, quickly and easily. Meter 
indicates if it's safe. Cat Y-4100

Affordable!! $

Only
s499

Measures only 70x18x 107mm 
& weighs just 250g.

Your best
If you’re into chess (or you'd like 
to be), Novag Piccolo Computer 
Chess is the ideal way to start. 
Programmed to international 
rules with enpassant, castlings 
and pawn promotion. Eight 
levels and a budget price!
Cat Y-7080

Smart move at
$69«

To your health!
Nothing's better than feeling good! 
Many people find the Negative Ion 
Generator helps their concentration 
and makes them feel great. Ideal for 
the office, workshop or home! Easy 
240 volt operation.
Cat Y-9000

ove

Computer A Bright Idea!
Clock!

Looks just like a computer! Accurate 
quartz clock with LCD 

display. Small 
watch type batteries 

last for donkey’s 
years. Ideal for 
computer nuts!

Bargain

Perfect for car repairs, cyclists, 
fishermen, etc. Adjustable strap allows 
you to wear the Head Light on your 
head so the light always shines in the 
right direction. Battery operated with 
simple switching mechanism. CatY-1073 

Fantastic!! $^95

Cat Y-1039

Easy Computer 
Connection
Made especially for IDC (Insulation 
Displacement Connector) applications. 
Flat, multi stranded cable In four sizes!

$69
WIRE WIRE • WIRE • W

26 way
34 way
40 way
50 way

W-2750
W-2752
W-2754
W-2756

$3.10/m 
$3.85/m 
$4.95/m 
$5.75/m

IDC Connectors
And the IDC connectors to match above 
cable. Easily assembled by hand, no 
soldering. Both “D" type and card edge 
connectors.

Great value 
Hook-Up Wire
Save on medium and heavy duty cable 
with a thousand uses for audio and 
electronics work. Up to 50% discount 
— stock up now!!

Medium Duty
Fully tinned and insulated, black 
multicore cable.
Cat W-2242

Circuit Design 
made easy
The easy, no solder method for circuit 
design. Prototype Breadboards are the 
hassle free way to experiment. 
Components and leads simply plug-in 
and boards can be easily paralleled up 
for those larger projects. Nothing 
could be easier.

Giant Breadboard
A huge 128 groups of terminal points! 
178 x 67 x 8mm with 8 bus lines of 25 
connected, corrosion free terminals. 
Cat P-4615 

s18’5
IDC Sockets
34 way P-2750
40 way P-2752
50 way P-2754

$5.50 ea
$6.50 ea
$6.95 ea

IDC Edge Connectors
34 way P-2760
40 way P-2762
50 way P-2764

$9.50 ea 
$11.95 ea 
$14.25 ea

metre
in 100m rolls

Heavy Duty
Rated at 240 volt AC. 7.5 amps. Quality 
24 X 0.2mm cable in red or black.

Mini Board
80 x 60 x 8mm with 58 groups of 5 
connected terminals. Comes with 
overlays so you can mark out your 
circuits. Cat P-4614 

$4455

With Panel
Fantastic! 128 groups of five terminal 
points, plus 8 bus lines of 25 points. 
Housed in a plastic workbench with 
provision for a front panel with holes 
for pots, switches, etc. Cat P-4617

$2095
Save over 30%!
Cat W-2260 Red
Cat w-2262 Black

Video Cable
Quality 1.5 metre video cable. 75 ohm 
coax with BNC to PL259 plug for use 
with many types of VCR/TV 
combinations. Why make your own 
when it's already done for you at this 
LOW price? Cat w-1295

NOW 
ONLY

Was 150 A fV 
metre I w
in 100m rolls metre

The Right Connections
Around 20 lengths of insulated copper 
wire with ends designed for easy 
breadboard insertion. Various lengths 
and colours for identification! ALSO — 
2 leads with alligator clips and 2 with 
IC connector clips. Cat W-4015

M595

Coaxial Cable
75 ohm 5C2V
High quality low loss TV coax for low 
signal area installations. Air cored 
(dielectric), similar size to 3C-2V.
Cat W-2082

50c per metre
100m or more 40c per metre

dick^^smith
ELECTRONICS

Shielded Audio Cable
Mono Light Duty
PVC covered, light duty, very flexible 
cable that is ideal for patch cords, 
small microphones, etc. Colour —grey.
Cat W-2030

30c per metre
100m or more 20<t per metrePTY LTD



From The World’s Nol Kit Manufacturers
BUILD YOUR Heathkit
OWN DIGITAL WEATHER COMPUTER
You'H save ever $100 off the catalogue price on this fantastic Heathkit Digital Weather Computer! Large LED disolavs 
resNut^n ThT9 ,r°m W nd Chdl factor’ mdoor/outdoor temperature, to wind speed and direction with 16-point compass 

^enMm.l.CrOpr°^SS°r con,rolled memory for data storage by date and time - so you can compare 
maximum readings! Build it yourself and get a professional finish
Features:
• Digital clook/4 year calendar
• Four digit accuracy
• Barometer
• Thermometer
• Wind vector
• Memory
• Solid oiled walnut cabinet
Cat G-2000

The Great 
Educator
Hero Jr — the ideal learning aid! 
Schools, colleges or the hobbyist 
will find find Hero Jr one of the 
most valuable learning aids 
available. Build it yourself and 
you'll learn more about robotics 
than you thought possible. 
Programme Hero with his own 
keypad or from your home 
computer". Old or young, you’ll get 
a firm grounding in the basics of 
automation and have fun while 
you're doing it! Cat G-1005 

*1395

Amazing Value HF Transceiver! With optional 
accessories

WAS$1100

Now Only
$999

The Ultimate 
Convenience!
The DSE Remote Control Preamp 
gives you complete control over your 
hi-fi system WITHOUT moving from 
your chair. Kit comprises a complete 
preamp in which all functions can be 
selected by infrared remote control. 
Plug it into your existing system or use 
it with a power amp on a new one.
Cat K-4003

And from Australia’s 
No. 1 kit suppliers

259
step instructions! 
Look at this!Go anywhere 

amp!
Great for buskers, social outgoings — 
anywhere a truly portable amplifier is 
needed for PA, music, etc. Operates 
from mains or 12V battery. The Go 
Anywhere Amplifier Kit provides an 
incredible 17 watts RMS which is more 
than adequate for most needs.
Features guitar and high level outputs, 
loudspeaker and bass/treble controls. 
Batteries and enclosure are not
supplied. Cat K-3447

Now

WAS $57.95

$4795

Save hundreds on commercial units 
and have the fun of building it yourself! 
The HF Transceiver will give you any 
500kHz segment between 2 and 
30MHz — and that's with commercial 
quality! Comes complete with 
everything — case, silk screened 
panel, all components, microphone — 
including our easy to follow, step by

Binary Bingo
A great school project. It's a fun game 
— but even more, it demonstrates 
binary numbers very well. And they’re 
the basis of all computers! It seems 
pretty simple to play... 
but try it!
Cat K-2668

JUST

$229
• Modes — LSB, USB, CW
• Power output — 30W PEP, 15W CW
• Supply — 13.8V DC, 4.5A max on 

transmit
• 80 metre module supplied
• Compact size (175 x 210 x 55mm) 
Cat K-6330

Two Up
Australia's 'national game' has finally 
been converted to electronics. And 
you don't have to find any King 
George pennies! Simulates the 
throw, the spin and the final result.

Heathkit

For the UHF
or VHF transceiver:

13.8V 2A Power Supply
Matching supply for the Explorer UHF 
or Commander VHF transceivers. Built 
in the same style, supplies 13.8 volts 
regulated at 2 amps continuous. The 
perfect way to complete your home 
brew station. Cat K-6310

JUST
$4995

SOY®

IR Repeater
Fantastic idea! With the IR Repeater 
you can control your VCR, TV, Hi-Fi, 
etc from any room in the house. Ideal 
for situations with a number of TVs 
and only one VCR. Compact design 
lets you carry the controller with you. 
Watch a video in your bedroom with 
complete control over the VCR in the 
loungeroom — now that's a good idea1 
Cat K-3426

WAS $9.95

Come in spinner! 

Cat K-2661 WAS $5.95

$495

Ultra Fidelity Preamp
Acoustic performance is its prime aim 
while, for systems with CD players, it 
gives a clean signal source, excellent 
frequency response and superb 
distortion characteristics! The unit 
makes it possible for the signal leaving 
the final low level stage to reach 
around 20V rms and provides high 
level inputs for CD, tuner 1 & 2 and 
aux. Cat K-3037

WAS $59.95 

NOW 
$2995

WAS $29.95

NOW
Ç95

Dici^^rrH 
ELECTRONICS

Teletext — without a VCR

Teletext TUner
A great idea that can save you heaps! 
The Teletext Tuner can be built into 
your Teletext Decoder (Cat K-6315) so 
you don’t need to own a VCR. So now 
anyone can have all the advantages of 
teletext — and it needn't cost the 
earth. It's easy to build and even easier 
to install. Cat K-6319 WAS $149.50

PTY LTD

No. 1 FOR KITS! !



DÎCK^SMITH 
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MULTIMETERS
Put DSE To The Test and Save!

Affordable Dual Trace CRO
Here’s a budget priced CRO that won't make a 
Gallah of you! It's a fully professional quality CRO 
offering outstanding performance for the price. 
Schools, colleges, hobbyists or technicians will find 
it an invaluable work tool.
Features:
• 20MHz bandwidth (-3dB)
• Use in single or dual trace mode
• Complete with 2 probe sets
• Inbuilt component checker — capacitors, 

inductors, transistors, diodes, zeners, etc.
CatQ-1260

Feature Packed!!
Just the thing for the serious minded hobbyists or 
technician! A versatile 3.5 digit Multimeter with all 
the standard capabilities PLUS temperature 
reading. Ideal for checking the thermal stability of 
amplifiers and heatsinks, etc. Covers an 
outstanding -20 to 1370“ Celsius and will measure 
in both C & F. Has audible continuity checker plus 
capacitance and conductance measurement... and 
more! Cat Q-1512
Complete with temp, probe and leads!!

DMM with Frequency!!
The Digital Multimeter with all the standards PLUS 
frequency reading to an incredible 200kHz! Service 
people will find this a must for audio and general 
service work. One handy piece of test equipment 
which does everything — even reads to 20A AC/ 
DC!! Cat Q-1505

1 ONLY 

^$879

One tor the Bench
The great all round bench model! 4.5 Digit 
Multimeter with 10 times the accuracy of a 3.5 digit 
meter. With dual slope integration measurement — 
it's virtually immune to noise. Of course, it features 
continuity, diode testing, etc. Battery operated 
(they'll last up to 2 years) so you can still take it out 
in the field. Comes with tilting bail/handle and test 
leads and complete instructions including 
recalibration procedure! Cat Q-1550

ONLY

ONLY

$169 *159

Push-Button Selection
It's so easy to use! Push-button 
range selection makes this 
LCD Multimeter a joy to use. 
With large 13mm LCD display 
and inbuilt bench stand. It’s a 
quality unit at a great price! 
Features diode checking, 16 
ranges, high input impedance, 
10A DC range and overload 
protection. Cat Q-1444$1" ®s

$49
Windspeed Meter
$30 Off!
Fits in the palm of your hand and measures true windspeed — 
quickly and accurately! Imagine the applications; boating, 
scientific, aviation, sporting, etc. Knots miles per hour or metres/ 
second... it measures the lot! With 3 digit LED display and 
sapphire jewel bearings for minimum resistance and long life.
Cat Q-1405

Was $159
ONLY

Best of Both Worlds
The DSE Bargraph Multimeter 
has all the ease of an analogue 
meter PLUS the speed and 
accuracy of digital meters! 
Ideal for the professional or 
hobbyist. With diode test, 
audible continuity tester, 
maximum display value freeze 
and more! Look at the features: 
• Data hold • Sample Rate; 10 
sec • 5M ohms imput 
impedance • Complete with 
probes • And much more! 
Cat Q-1777

M dO95JUST ■

MM with 5 range 
Cap. Checker
It's the Digital Multimeter with it 
all! All the usual features 
including 10A AC/DC PLUS 5 
ranges of capacitance 
checking two ranges of 
conductance AND a diode 
check. And it’s accurate 
(<0.25% on DCV). Good 
enough for design and 
Inexpensive enough for the 
hobbyist! cat Q-1460

$99

E-Z Cable Checker
Every roadie, every band in 
the world needs one of these. 
Even the amateur sound 
recordist, club or church PA 
operator — anyone involved 
in audio cables will fnd the 
E-Z Check invaluable. Simply 
plug your cable in — Cannon, 
6.5mm mono or stereo, RCA 
or BNC — and a series of 
LEDs tell you if it is okay. 
Imagine the time savings 
when searching for that 
elusive cable fault. Works 
equally well with patch cables 
having different connectors 
on each end. Requires only 
single 9V battery (not 
included). Rugged, heavy­
weight steel case will handle 
the knocks. Cat Q-1532

WAS $79.95 
NOW

5995

ONLY
$Ç95

Cable Voltage Tester
Ideal for automotive use. This piercing 
type lead tester gives you an LED 
readout to indicate if the lead is alive. 
Can save heaps of time! Cat Q-2000

4000 Counts 
Multimeter
Now the multimeter which 
has it all! Digital and bargraph 
display, resistance, audible 
continuity checks, diode test, 
10A AC/DC range, memory, 
auto power down, 40M ohm 
resistance range... the list goes 
on! Full scale display of 4000 
counts provides high accuracy 
and resolution. If your work 
depends on the best — then 
you won’t get better value!
Cat 0-1666

Amazing) $24995



Quality tools save time and money 
Piergiacomi now at DSE!

Around the world, Piergiacomi tools are known for their outstandino quality andAround the world, Piergiacomi tools are known for their outstanding quality and 
reliability. They’re the choice of professionals — and now DSE has available this
superb range.
Cutting Nipper with back- 
angled cut

Inclined Cutter and Bender

Arlee Mini Vice
Need a third hand? Here's one that 
won’t let go! The mini vice from Arlee 
attaches to any table, desk, bench, etc. 
(up to about 40mm thick). 50mm wide 
jaws hold tight — opens up to around 
60mm for those big jobs. More than 
strong enough for cutting, filing and 
other testing applications. Cat T-4748

M2’5

Allen Key Set
Here's an ideal set for the workshop. 7 
gunmetal finish Allen keys in a plastic 
wallet. Sizes 1.4mm, 1.5mm, 2mm, 
2.4mm, 2.5mm, 3mm, 4mm. They are 
ideal for most European and Japanese 
equipment that have Allen screws.
Cat T-5080

$395

—ìMl
M3LEC

Designed especially 
for pcb soldering 
work. Blade opening 
7mm, handles up to 
1.3mm copper wire. 
Cat T-3261

Cutting Nipper with 
standard cut
Ultra-precision cutter 
with standard angled 
blades allowing 
completely flush 
cutting. Cat T-3262

Inclined Frontal Cut 
Nippers
Very easy to handle, 
allowing leads to be 
cut 1.5mm from plane 
— perfect for 
soldering or to clear 
soldered joint.
Cat T-3263

$16’5

$16w

$1995

Deluxe Pin Vice
It's a small hand tool that looks a lot 
like a jeweller's screwdriver — without 
a blade. Stored away inside the body 
are two double-ended locking collets 
that can be used to hold anything from 
3mm diam. down to virtually nothing. 
That could be small drills (fantastic for 
drilling PCB'sl), screwdriver 
blades (now you don't have 
to throw broken blades out!) .B^p 
awl points, scribers, 
reamers, needles and 
pins, etc etc.
CatT-5115

$1595

Not only cuts the pigtail, 
but bends it away from pcb 
so the component won’t fall 
out. Fantastic! Cat T-3264 s18’5
Shears
For larger cutting jobs 
— like mini scissors but 
with the extra strength needed $J295 
to get through metal.
plastics, etc. Cat T-3265
Needle Nose Pliers
Tweezer-like ends for 
reaching into almost 
inaccessible places —
and flat blades so delicate S1795 
components won’t be damaged.
Cat T-3266
Flat Nose Serrated Pliers
Fine (2.5mm) ends with 
serrations along blade 
mean extra grip when 
you really need it.
Cat T-3267

*16”

Retractable Blade

Avoid that dangerous habit of carrying 
around a screwdriver in your pocket! 
Famous Germain “Boker” quality 
driver has retractable blade for safety 
PLUS inbuilt mains voltage 
neon tester (100 to 500V). 
Screwdriver blade length 
25mm, 3mm width.
Handle (inlcuding 
pocket clip) 
115mm x 15mm 
diam. Cat T-4007
WAS 
$6.55

NOW$595

Varitemp Iron
Variable temperature — the right heat 
for every application! And the 
temperature adjustment is right there 
on the handle: that’s convenient! 
Interchangeable tip means total 
flexibility. Cat T-1350 

$3595

Accessories 
to Suit: 
Spare Tip (medium)cat T-1351 $4.35 
Spare Tip (large) cat T-1352 $4.35
Spare Tip (conical) cat T-1353 $3.95

DICK'TSIVirTH
ELECTRONICS

PTY LTD

Quality, reliable tools from DSE- 
Where the Price is Always Right!

Scope Cordless 
Solder Gun
Powerful enough to handle the same 
jobs as 60W mains irons, but inbuilt 
NiCads give you up to 100 solder joints 
away from power points and extension _
cords. Includes plugpack for overnight A Q t 
charging; heats in just six seconds and 11^ 
takes standard Miniscope spares.
Supplied with charger, two spare 
elements and two spare bits. Cat T-1600

Multi-purpose Stand 
Holds boards or components firmly in 
rubber faced vice. Angle of vice may 
be varied widely in three dimensions 
for greater accessibility to board. 
Convenient soldering iron holder also 
adjustable. Adjustable spool holder for 
solder & desoldering 
wick. Ideal for the 
hobbyist or 
professional. 
Leaves both 
hands free.
Cat T-5700

$39«

Butane Soldering Iron 
Totally portable, ’all-in-one' soldering 
iron that fits easily in a shirt pocket.
Uses refillable 'butane' — the type 
used in ordinary cigarette lighters 
provides an amazing 60 minutes 
continuous use at a full 60 watts. 
Adjustable temperature control 
provides an equivalent to 10 to 60 
watts. Detachable cap features a built- 
in ignition system which uses 
replacement flints. CatT-1370 
$5995

Just the 
size of a marker 
pen — ideal for 

on-the-spot repairs.

S/S Transistor Nipper
Ideal for pcb work. Very sharp 
precision cut with long life cutting 
edge. 95mm body with spring return. 
9mm cutting blades. Cat T-3205

M6’5



UHF 
Hand-Held
Go-anywhere action 
on UHF CB: that's the 
Sundowner Hand- 
Held. All 40 channels 
fitted with very 
healthy 1.5W output 
(switchable to 0.15W 
to save battery). It's 
supplied complete 
with 10.8V NiCad 
battery (recharger also 
inc) and whip antenna 
— so you don't need 
anything else to start 
talking! Cat D-1807 '$599

$149

'"Hill,,,, 

II

5W 6 Channel 
Marine 
Transceiver
At this low price 
anyone on the water 
can have the security 
of a quality 
transceiver! With 
maximum legal power 
and fitted with 27MHz 
marine frequencies, 
It's ideal for the small 
boat owner and 
weekend fisherman. 
Cat D-1126

Features:
• 27.880MHz crystals 
• On/Off/Volume, 

channel select, 
PTT, squelch 
switches

• External power jack 
• Huge 5 watt power 
• Signal/battery

meter
• High/Low power 

switch
• High/Low mic. gain

Dual Beam Timing Light
With our fantastic Dual Beam Timing 
Light your car will be purring like a 
kitten. Save time and money and do it 
youself. Cat A-7470

5995
10 Function Engine 
Analyser
Optimise engine performance and 
maximise fuel economyl The 10 
Function Analyser is a professional 
quality test device for reliable and 
accurate automotive use. Checks: 
• Idle speed and carburettor 
adjustment • Adjusts ignition contact 
points • Tests battery condition and 
electrical systems • Tests generators/ 
alternators • Tests high tension leads 
and coil • Provides simple method for 
troubleshooting. Comes with 
comprehensive instructions and all 
connecting leads, etc. Cat A-74S0

6995

DiCK^SMITH 
ELECTRONICS

PTY LTD

Royce Slimline It’s the most advanced UHF CB set 
available. And yet it’s also one of the smallest — an amazing 

25mm thick, and just 145 x 162mm (d x w)! Nothing has been left out, 
either: full legal power output, all forty channels, full

scanning facilities, instant 
highway/emergency channel 

access, repeater access, 
optional seicall and tone 

squelch... everything the avid 
UHF CBer could possibly 

___ want! catD-1810 w-$599
Selcall Option 5 tone Selcall (selective calling) pcb which 
means squelch will only open when it receives the
correct tones. Great for clubs etc . Cat D-1808 §4 /Q

Make it portable!
What a brilliant idea! The Royce Portable Carry Case lets you take (and 
use) your CB anywhere. Has battery rack, antenna and shoulder strap 
for complete portable operation! CatD-1812

$189”
3-way Antenna 
Switch
If you have more than one 
antenna or use more than 
one rig then this switch will 
save you swapping by hand. 
Handles 150 watts at 30MHz: 
ideal for base or mobile use. 
Cat D-S206

’16«

VHF/UHF Universal Antenna Kit:
Whip, coax and base
• Quality stainless steel 520mm whip, 

complete with cutting chart, suitable 
for mid VHF band (about 120MHz) 
up

• Deluxe gutter gripper mount,
• 5/16", 26TPI coaxially fed antenna 

base (intended for UHF work — even 
better at VHF!)

• 2 metres UHF quality RG58C/U 
coaxial cable

• PL-259 UHF converter (as < 
used on most tranceivers)
Cat D-4025

SHARP
Car sound at its best!!!
The Sharp RG-F887G Car Stereo is, without doubt, one of the most 
sophisticated systems around. With 3 band tuner, 7 band graphic 
equaliser, LED display, 5 memory station program, auto reverse, blank 
tape pass, 50 watt power output, built In security alarm... There just isn't

3-Way Closed Speaker System

$299

The CP-FA30 closed, rear mount system 
produces great dynamics. Uses the 
square-type flat diaphragm woofers for 
improved bass response. Couple this 
with 60W input power and you’ll never 
want to get out of the car. Cat A-9060

60W per channel maximum input 
power
Square, flat diaphragm woofer with 
honeycomb core
100cm squared mid-range
3.5cm tweeter

183cm Whip, Super 
Heavy Duty
Just right for 4WD's vans etc — or 
anyone really serious about CB! 
Heavy duty unbreakable mounting 
base unit and massive spring, 
complete with PL-259 coax lead. 
Requires 13mm mounting hole — in 
something real solid! Cat D-4078

$99
Fully Automatic Antenna
The ultimate in ease! Antenna 
automatically goes up when you turn 
on your radio. Features 5 section anti 
corrosion stainless steel mast, FM/ 
MW/LW reception, easy two wire 
connection, 300mm underhang and 
more! Cat A-7365

«39M
Your own Radiator Checker
You know how hard it is to 
remember to check the water level in 
your car's radiator! Now the DSE 
Fluid Level Monitor does it for you. 
Easy to fit it could save you a fortune 
on repairs. CatA-8535

$19«

Remote Starter Switch
Fantastic when you're working on the 
car by yourself! The Remote Starter 
Switch lets you start the car from 
under the bonnet. It's much safer 
when you control it yourself. No 
workshop should be without onel 
Cat A-7465

Amber Warning Light
Revolving emergency signal light for 
car, truck or marine use. Magnetic 
base for easy fixing to any metal 
surface. 3.6 metre coil cord and 
cigarette lighter plug. Cat A-8510

$3950

Auto Inspection Lamp
A compact 12 volt DC lamp which is 
ideal for the car. truck, camper, etc. 
High intensity lens provides 
concentrated beam which Is ideal for 
emergency repairs. Comes complete 
with built-in hook, cigarette lighter 
adaptor and 6 metres of lead. Ct A-8506



Get more for your dollar! ! !
With peripherals from DSE
MASTERING SOFTWARE... The Easy Way!

Now with Listen & Learn 
you can master those 
complex computer 
software programs in 
your own time, at your 
own pace! You'll save 
money on training 
programs AND you can

use Listen & Learn over and over again. Each pack comes with four 
audio cassette tapes PLUS the easy to follow, colour coded 
instruction manual. Look at these current titles!! Lotus 1-2-3, 
Multimate, dBaselll+, Wordstar, Displaywrite3, MS-DOS... with many
more on the way! cat x-9800 to x-9sto From ’99

$499

$345

«¿orí

Monitor Bases
Budget Swivel Base
Nylon slide assembly and non-skid 
feet for positive action. Allows full 360° 
rotation and 25°vertical adjustment
Suits all monitors (or even your home 
telly!) from 22cm to 35cm screen size.
CatX-1190

$2495

Deluxe Swivel Base
Similar to above, offering same 
degree of rotation and angle, but 

this one has knurled knob on 
front for locking and freeing monitor. If you want to turn then 

monitor frequently (eg for others to see screen) this is 
the one to choose, as the montior does not have to be 
removed to adjust angle.

CatX-1191 $3495

$349

1200 Modem
Dataphone enables you to enjoy all the 
benefits and advantages of data 
transference without the high cost. 
Now information transmission and 
reception is as easy as using the 
telephone, x-3300

Dataphone 300 Modem
The economy modem that will keep 
you in touch! Dataphone 300 is a 300 
Baud, full duplex modem that comes 
complete with push-button phone for 
greater convenience.

Gas-Lift Monitor Arm
Ergonomically designed gas-lift arm 
allows you to place monitor exactly 
where you want It — with no effort. 
Even push it up and out of the way... 
anywhere. And more than that, the 
monitor connection cables are hidden 
away neatly inside the arm. One of the 
best designed arms we've seen (apart 
from Racquel, Bo...) CatX-1192

BudgGt DSE Diskettes Why pay more? Top quality computer 
media at a realistic price, made exclusively for Dick Smith 
Electronics by one of the world's leading disk manufacturers. 
They’re so good we use them ourselves!
(13cm) standard size.
Single sided: $0750
Box 10 disks Cat X-3500 A /

Double sided:
Box 10 disks $0050
Cat X-3501 4L”

Add-on Boards
Graphics Card
Industry-standard graphics adaptor 
cards for the type of graphics to suit 
your application/software. Most 
computer systems include one or 
other of these boards. If your 
application requires a different type of 
graphics card, or if you want to 
upgrade, the card supplied with your 
Multitech can be substituted for 
another type (with price adjustment if 
necessary). These cards simply plug 
into a vacant slot. All include the 
appropriate connection socket.
CGA Card
(Colour Graphics Adaptor) Essential 
for many of the games programs you’ll 
play. (You’re not going to use your 
computer for games? Who's kidding

Famous 
Xidex 

Diskettes
One of the world's leading disk 
manufacturers! If you want the 
best, you want Xidex. All soft 
sectored type. 5'A" (13cm) format.

whom!!!) Cat X-8140 ’199

Single sided, double 
density (40 track): 
Single disk Cat x-3510 
Single sided, double 
density (40 track): 
Box 10 disks CatX-3512
Double sided, double 
density (40 track): 
Box 10 disks Cat X-3514

$450

$4995

MGA Card
(Mono Graphics Adaptor) Hercules- 
compatible card for software requiring 
MGA standard. Also includes a second 
parallel printer port. Cat X-8141 ’249 
EGA Card
(Enhanced Graphics Adaptor) Switch 
selectable to simulate MGA, CGA or 
EGA format. The most versatile "all 
rounder" board you can get — and 
essential for most of today's highly 
graphics oriented software (eg 
desktop publishing) Cat X-8142 OYT

For “AT” machines with high (1.2Mb) 
capacity drives: Double sided.
high energy (80 track): $70
Box 10 disks Cat x-3516 < ”
For laptops and other machines 
using 3'A" (9cm) format disks:
Double sided, double density: $QE
Box 10 disks Cat X-3503 OJ
Protect those disks!

RS232 Breakout Box
Ideal for modems, other serial 
applications where connections need 
changing. DB25 male to DB25 female, 
pin 1 permanently wired, all others
open with wire links 
Supplied. Cat X-3568 $2750
Permanent RS232 
Jumper Box
Similar to above, but connections 
made internally and soldered for 
permanent applications. All 25 pins 
open. Wire links supplied ready for
soldering. Cat x-3569 $4 750
Female/Female 
Gender Bender
Adapts male serial cables without 
resoldering or reconnecting. Simply 
plug in — twin female DB25 sockets 
with all 25 pins wired pin to pin.
Cat X-3566 $4595

Male/Male Gender 
Bender
As above, but twin male 
plugs permanently 
wired. Cat X-3565 $4595

MF I Don’t forget the DSE Computer
114^w* Hotline! For product information ELECTRONIC5 and advice ring (02)888 2002.

Your disks 
need help... 
and protection. 
Look after your data and software 
properly by storing your disks away in 
a disk box. Everything from 30 to 100 
disks can be stored with this range. 
5'A" (13cm)format
30 disk hinged box 
Cat X-3528__________
50 disk hinged box
Cat X-3531_________
100 disk hinged box
Cat X-3534__________
3'A" (9cm)format
40 disk hinged box 
Cat X-3533

$4595
$2250
$2995
$2895

Serial Data Cable
2 metre serial cable with male DB25 
plug one end, female DB25 socket the 
other. All 25 pins wired 1-1, etc. For 
serial printers, modems, computer/ 
computer connection, and other data 
applications. Also ideal as extension 
lead for parallel printer cable (gives
over 4mj. Cat X-3564

$39
Parallel Printer Cable
Standard "Centronics” type printer 
cable with 36 pin Centronics plug (as 
used on 99% parallel printers) one end,
25 pin D socket the other. 534951.7m long Cat X-8614

PTY LTD



2 FOR THE PRICE OF ONE!! ™ns»mers
Hey, this is fantastic value! Quality, reliable Mabuchi Electric Motors at half their 
normal price. Rated at 3 volts these are great for projects, experiments, model 
building or just playing around. Right now, you get two for the price of one!
Cat M-9961

TWO 
FOR

5-15V Variable 2A

transformers! Hundreds of applications 
for projects, power supplies, linear 
amplifiers, etc. Our low prices are 
always hard to beat — but now they’re 
even better!

POWER SUPPLY SAVERS!
Hurry, take advantage of our amazing 
power supply $$$ savers now! Battery 
eliminators from DSE save you money.

POWER SUPPLY 16V AC 900mA
JUST $99

Power Supply
The perfect work bench 
companion! Continuously 
variable output from 5 to 
15V DC at 2A continuous. 
4A peak. Ideal for the 
hobbyist, handyman and 
technician. Fully metered, 
showing either voltage or 
output current (switchable). 
Low ripple: <20mV at 2A (or 
<200mV at 4A). Cat M-9549

WAS $15.75
NOW

Primary: 240V.
Secondary voltage: 
18V. Secondary 
current: 2.2A.
Terminations: Flying 
Leads. Cat M-1990 

$12’5

The biggest problem with most 
projects is fitting in the transformer! 
This one obviates the problem — 
keep the supply components inside, 
but the plug-pack hangs on the 
power point! With a very healthy 16V
at 900mA, it’s perfect for 12 volt DC $0095 
supplies. Energy authority approved. " *

3-6-9-12 V DC @ 1 amp

Cat M-9567

WAS $14.95

Invaluable around the 
home or workshop. It will 
give a maximum of 1 amp 
at 3, 6, 9 and 12 volts DC. 
Simply plugs into 240V 
AC power socket — DC 
connections via screw 
terminals on front of unit. 
Ideal for use with alarm 
systems, intercoms, etc. 
Cat M-9530

3-6-9V DC @ 200mA
This great value Power supply has 
the three most used voltages for 

battery powered 
equipment. 3, 6 & 9V
@ 200mA. $ - — 50

STORE LOCATIONS

Dear Customers,

NSW ACT
Swift & Young Sts. Albury (060)21 8399 96 Gladstone St Fyshwick
T55 Terrace Level Bankstown Sq (02)707 4888 VIC
Shop 1,65-75 Main St Blacktown (02)671 7722 Creswick Rd & Webster St Ballarat
613 Princess Hwy Blakehurst (02)546 7744 145 McCrae St Bendigo
Oxford & Adelaide Sts Bondi Junction (02)387 1444 Shop 46,Box Hill Central,Main St Box HHI
Shop 2, 1B Cross St, Hawthorn Rd & Nepean Hwy East Brighton
Warringah Mall Brookvale (02)93 0441 260 Sydney Rd Coburg
Campbelltown Mall Queen St Campbelltown (046)27 2199 1150 Mt Alexander Rd Essendon
Shop 235, Archer St Entrance Chats wood Chase (02)411 1955 Nepean Hwy & Ross Smith Ave Frankston
147 Hume Hwy Chullora (02)642 8922 Shop 9 110. High St Geelong
164 Pacific Hwy Gore HUI (02)439 5311 291-293 Elizabeth St Melbourne City
315 Mann St Gosford (043)25 0235 Bridge Rd & The Boulevarde Richmond
4 Florence St Hornsby (02)477 6633 Shop 2, 141 Maroondah Hwy Ringwood
Elizabeth Dr & Bathurst St Liverpool (02)600 9888 Springvale & Dandenong Rds Springvale
450 High Street Maitland (049)33 7866 QLD
621-627 The Kingsway Miranda (02)525 2722 157-159 Elizabeth St Brisbane City
173 Maitland Rd, Tighes Hill Newcastle (049)61 1896 166 Logan Rd Buranda
Lane Cove & Waterloo Rds North Ryde (02)88 3855 Gympie & Hamilton Rds Chermside
George & Smith Sts Parramatta (02)689 2188 Queen Elizabeth Dr & Bernard St Rockhampton
The Gateway High & Henry Sts Penrith (047)32 3400 2nd Level Western Entrance
818 George St Railway Square (02)211 3777 Redbank Shopping Plaza Redbank
125 York St Sydney City (02)267 9111 Gold Coast Hwy & Welch St South port
Treloar's Bldg, Brisbane St Tamworth (067)66 1711 Bowen & Ruthven Sts Toowoomba
263 Keira St Wollongong (042)28 3800 Kings Rd & Woolcock St Townsville

(07)288 5599 
(075)32 9863
(076)38 4300 
(077)72 5722

WAS $10.45
NOW

Primary: 240V. 
Secondary voltage: 
40V @ 10mA, 19V 
@ 200mA, 11.2V @ 
450mA.
Terminations: Flying 
Leads. Cat M-1200

$995

Primary: 240V, 50Hz. 
Secondary voltage: 6.3, 
7.5, 8.5, 9.5, 12 & 15V. 
Secondary current: 1 
amp. Terminations: Flying 
Leads. Cat M-2155

JUST

(07)359 6255 
(079)27 9644

(062)80 4944 Cnr Pacific Hwy & Kingston Rd 
SA

Underwood (07)341 0844

(053)31 5433 77 Grenfell St Adelaide (08)232 1200
(054)43 0388 Main South & Flagstaff Rds Darlington (08)298 8977
(03)890 0699 Shop T25, Elizabeth City Centre Elizabeth (08)255 6099
(03)592 2366 Main North Rd & Darlington St Enfield (08)260 6088
(03)383 4455 24 Park Terrace Salisbury (08)281 1593
(03)379 7444 WA
(03)783 9144 Wharf St & Albany Hwy Cannington (09)451 8666
(052)43 8804 66 Adelaide St Fremantle (09)335 9733
(03)67 9834 William St & Robinson Ave North Perth (09)328 6944

(03)428 1614 Raine Square. 125 William St Perth City (09)481 3261
(03)879 5338 TAS
(03)547 0522 Shop 40A, Lower Level 

Cat & Fiddle Arcade Hobart (002)31 0800
(07)229 9377 NT
(07)391 6233 17 Stuart Hwy Stuart Park (089)81 1977

Visit our new Elizabeth (SA) store 
— now open at

Shop T2S, Elizabeth City Centre 
Phone: 255 6099

Quite often, the products we advertise are so popular they run out within a few days, or unforseen circumstances might hold up shipments so that advertised lines are not in the stores by the time the 
advert appears. And very occasionally, an error might slip through our checks and appear in the advert (after all, we’re human too!) Please don't blame the store manager or staff: they cannot solve 
a dock strike on the other side of the world, nor fix an error that's appeared in print. If you’re about to drive across town to pick up an advertised line, why not play it safe and give them a call first... just
in case! Thanks. Dick Smith Electronics.

MAJOR DICK SMITH ELECTRONICS AUTHORISED RESELLERS
NSW: • Baliina: A. Cummings & Co, 91 -93 River St, 86 2284 • Bowrai: F.R.H. Electrical, 28 Station St. 611000 • Broken Hill: Hobbies & Electronics. 31 Oxide St. 88 4098 •Charlestown: Newtronics. 131 Pacific Hwy, 43 9600 • Coffs Harbour. 
Coffs Harbour Electronics. Shop 3, Coffs Harbour Mall. Park Ave. 52 5684 • Deniliquin: Deni Electronics. 220 Cressy St, 81 3672 • Dubbo: Mavins Electronics. 35 Talbragar St, 82 8500 • Gosford: Tomorrows Electronics & HiFi, 68 William St, 
24 7246 • Inverefl: Lyn Willing Electronics. 32 Lawrence St. 22 1821 • Leeton: Leeton Record Centre. 121 Pine Ave. 53 2081 • Lightning Ridge: Lightning Ridge Newsagency. 40A Morilla St, 29 0579 • Lismore: Decro, 3A/6-18 Carrington St. 
21 4137 • Port Macquarie: Hall of Electronics. Horton Centre, 124 Horton St, 83 7440 • Orange: Fyfe Electronics, 173 Summer St. 62 6491 • Springwood: Wellington s Electrical Discounts. 115 Macquarie Rd, 51 4888 »Taree-.Brad's 
Electronics Shop 6, Civic Cinema Centre. Putteney St. 52 6603 »TUmutTumut Electronics. Wynyard St. 47 1631 • Tweed Heads: Stuart Street Electronic Sales, Stuart St, 36 5744 • Ulladulla: Pauls Electronics. 10 Wason Street, 55 3989 
• Wagga: Phillips Electronics, 60 Forsyth St, 21 6558 • Windsor M & E Electronics. Shop 7. Me Ewans Arcarde, 206 George St, 77 5935 »Young: Keith Donges Electronics, 186 Boorowa St, 82 1279 VIC: • Echues: Webster Electronics, 
220 Packeham St, 82 2956 • Mildura: McWilliams Electronics 110A Langtree Ave. 23 6410»Morwelt-. Morwell Electronics. 95 George St, 34 6133 »Rosebud: Pentronics, 1243A Nepean Hwy. 86 7688» Shepparton:GV Electronics Centre. 
94 High St. 21 8866 OLD: • Bundaberg: Bob Elkin Electronics. 81 Bourbong St. 72 1785 • Cairns: Electronic World, Shop 27. K-mart Westcourt Plaza, 51 8555 • Caloundra: Hume's Electro-Mart. 9 Tay Ave. 91 4270 • Gladstone: 
Supertronics, 9 Tank St, 72 4321 • Mackay: Stevens Electronics, 42 Victoria St, 51 1723 • Maryborough: Keller Electronics. 218 Adelaide St, 21 4559 • Moolooiaba: Mal's Electronics. Shop 4.129 Brisbane Rd. 44 6588 • Mt Isa: Outback 
Electronics, Shop 71. Barkly Hwy. 433331 »Nambour. Nambour Electronics, Shop 4. Lowan House, Ann St, 41 1604» Noosa Heads: Sunshine Phone Systems, Shop 2, Forun Centre, Sunshine Beach Rd. 47 4444 • Rockhampton: Access 
Electronics, 15 East St. 21 058 • Townsville: Tropical T.V.. Vincent Village. 791421 SA: »Mt Gambier Hutchessons Communication Centre, 5 Elizabeth St, 25 0400 • Whyalia: Eyre Electronics. Shop 2, Forsyth St. 45 4764 WA:» Albany: 
Micro Electronics. 133 Lockyer Ave, 41 3432 TAS: • Launceston: Wills Electronics, 5A The Quadrant, 31 5688

POST& 
PACKING 
CHARGES

Order Value
$5.00 — $9.99 

$10.00 —$24.99 
$25.00 — $49.99

Charge 
$2.00 
$3.50 
$4.50

Order Value Charge 
$50.00 — $75.00 $6.50 
$75.00 or more N.A.

DICK'^SMITH
Terms available to approved applicants
SA Customers: Credit facilities available through 
AGC: 10 Pulteney St, Adelaide

ELECTRONICS
PTY LTD

P.O. Box 321, North Ryde N.S.W. 2113 
Tel: 888 3200

Offer concludes 31/7/87 or until stocks last. Prices can be increased without notice due to fluctuations in 
currency, high interest rates, government and imports.



JULY CROSSWORD SOLUTION 
FOR JUNE

ACROSS
1. Good optical clarity of 
graphics, etc. (4,10) 
9. Having excess bass 
response. (7)
10. Radio enthusiast. (7)

11. Brand of amateur radio 
equipment. (4)
12. Unit of charge/voltage 
ratio. (5)
13. Diodes which visibly 
conduct. (4)
16. Uses keyboard. (5)

17. Period for a program. (8)
19. Display with twisted 
nematic fluid. (1,1,1)
20. RF waves were once called 
— waves. (8)
22. Telephone compartment. (5)
26. Magnetic recording 
medium. (4)
27. Famous contemporary of 
Faraday. (5)
28. Warning signal. (4)
31. Exuding liquid from cell, 
etc. (7)
32. System of linked electronic 
devices. (7)
33. Said of certain satellites.(14)
DOWN
1. This describes a computer 
with both analog and digital 
function. (6)
2. Earth science. (7)
3. Hydrometeor detectable by 
radar. (4)
4. Electromagnetic impulse.
(6)
5. Variety of battery. (4-4)
6. Timber veneer often used 
for speaker enclosures. (4)

7. Minimum configuration for 
a battery. (3,4)
8. Activates a timer switch. (7)
14. Hold. (5)
15. Electrostatic copier. (5)
17. NSW station on channel 9.
(1,1,1)
18. Reusable space vehicle. (7)
19. Star Wars weapon. (5,3)
21. Fit new component, etc.(7)
23. Low frequency modulation 
of amplified sound. (7)
24. Part of 32 across. (6)
25. Sharp transient pulses. (6)
29. Reduces light intensity. (4)
30. First name of Hahn, 
discoverer of fission. (4)

Wireless 
Weekly 50 aid 55¡fears .
July 1932

New line of rotary converters: The Gilco 
Radio Converter, a quiet-running effi­
cient rotary transformer, designed for 
connection to 32 volt, 110 volt and 240 
volt DC farm lighting systems, places 
the man on the land in the sphere of 
first quality all-electric reception and 
enables even the largest all-electric re­
ceiver to be used where city power is 
not available.

New telephone system: The British Post 
Office is about to adopt a new system 
of telephone, which offers the possibil­
ity of holding 640 conversations on the 
same wire. One of the British Post Of­
fice chief engineers has announced that 
the first tests will be carried over be­
tween London and Birmingham and 
then between Birmingham. Manchester 
and Newcastle. Up to this day it has not 
been possible to hold more than twelve 
conversations on the same wire.

“Electronics Australia’’ is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues.

July 1962

Light beam bounced off the Moon: A 
light beam powerful enough to reach 
the Moon and return may sound like a 
tall order, but this was recently 
achieved at the Massachusetts Institute 
of Technology.

This latest achievement was made 
possible by the recently developed opti­
cal maser — a means of generating light 
with among other things, an extremely 

narrow angle of radiation. It is so effec­
tive in this regard that even after tra­
velling to the Moon it would cover only 
a relatively small area.
Underwater motor: An underwater 
motor available in America requires no 
pressure-tight case, since the water is al­
lowed to circulate freely around the 
rotor and stator.

The motor operates entirely by induc­
tion, eliminating brushes, slip rings or 
centrifugal switches which would be 
short-circuited by the water. Free circu­
lation of the water around the rotor 
keeps the motor cool.

The encapsulated coil are said to 
withstand pressures up to 20001b per 
square inch. Motors are available up to 
100 hp.
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Teach yourself about electronic circuits

Build this
electronics
trainer
Here we present an electronics trainer which 
could be used to patch up countless different 
electronic circuits. It should prove a valuable 
student training aid for technical colleges or 
for teaching yourself about electronic circuits 
at home.

by BRANCO JUSTIC
This article describes a relatively self- 

contained “electronics trainer” which 
should appeal to educational institutions 
and electronic circuit designers alike. It 
includes many desirable features but, at 
the same time, the cost has been kept 
to a minumum. In fact, the cost is com­
parable to that of a single good quality 
textbook!

Unlike a textbook, however, it should 

The new electronics trainer fits neatly into a standard file box.

be useful for a much longer period of 
time. For people involved with the oc­
casional development of circuitry, this 
unit should prove a valuable aid, even 
after their academic courses and train­
ing are finished.

Practical training
Few people would argue that a per­

son who has achieved a good grounding 

in electronics has had a balanced back­
ground in both the theoretical and 
practical aspects.

Usually it is the practical component 
that leaves something to be desired. For 
example, how many times do we read 
about supposedly fully qualified engi­
neers or technicians who are not famil­
iar with relatively simple electronic 
components, circuits and configura­
tions? It is easy to blame educational in­
stitutions, but this is not often justified.

Most educational trainers are expen­
sive, generally limited in application 
and, in the electronics field, become ob­
solete quite rapidly. It would take very 
large sums of money to provide ade­
quate practical and laboratory training 
aids to all institutions.

One may also consider the work- 
related expense which is a significant 
component of training for many part- 
time students. This practical training, al­
though useful, is usually specialised and 
thus relates to only a small fraction of 
the theory being taught.

Main features
This new trainer provides a simple, 

low-cost means of patching up various 
analog and digital circuits. As can be 
seen from the accompanying photo­
graphs, it is based on a readily available 
prototype breadboard. Various circuits 
are also included in the trainer and they 
can be connected to the circuit under 
test.
Available circuits on the trainer are:

(1) . A +1.2V to +12V regulated power 
supply which is capable of delivering 
load currents of up to 300mA (with 
specified AC-AC plugpack transform­
er).
(2) . A fixed -12V regulated power sup­
ply which is capable of delivering up to 
300mA (with specified AC-AC plugpack 
transformer).
(3) . A variable frequency oscillator 
which delivers square wave and triangu­
lar output voltages.
(4) . A fixed 12V 50Hz sine wave gener­
ator (mains).
(5) . A debounced switch.
(6) . Four logic level indicators.
(7) . Four logic level switches.
(8) . Two potentiometers.
Power supply

The various circuits included are very 
simple. Fig.l shows the details.
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The power supply section uses two 
half wave rectifier stages to derive the 
positive and negative supply rails. These 
are followed by lOOOgF filter capacitors 
and two 3-terminal regulator ICs, one 
fixed and the other variable.

In greater detail, the 12V AC input 
from the plugpack transformer is ap­
plied via current limiting resistor RI to 
recitifier diodes DI (positive supply) 
and D2 (negative supply). Cl and C5 
are the main filter capacitors. IC1 is an 
LM317T adjustable regulator which, 
with the components shown, gives an 
output voltage range from 1.2V to ap­
proximately 12V.

The output voltage is varied by means 
of VR1 which is wired between the 
ADJ terminal and Ground. Note that 
the Ikfl resistor on the output of the 
regulator can be varied slightly to give a 
maximum output voltage of exactly 
12V. IC2 (7912) provides the fixed 
-12V output.
The oscillator

The oscillator section of the circuit 
employs a single 74C14 Schmitt trigger 
inverter (IC3a). The output frequency is 
determined by R3, VR2 and C8. As 
shown, it can be adjusted from approxi­
mately 250Hz to 1.4kHz but these 
values can easily be reduced by adding 
extra capacitance (‘C’) in parallel with 
C8.

Two extra terminals in the oscillator 
section allow for this feature.

Note that the oscillator produces both 
square and triangular waveforms — the 
square waves at pin 10 and the triangu­
lar waves at pin 11. Emitter follower 
stage QI has been added to reduce the 
loading that would normally occur at 
the gate of the inverter when the trian­
gular waveform output is being used.

Debounced switch
A monostable multivibrator consisting 

of transistors Q2 and Q3 makes up the 
debounced switch circuitry. When 
momentary contact switch S5 is pressed, 
a positive going output pulse of 0.5s 
duration appears at the collector of Q3. 
Here’s how it works:

With the pushbutton released, R7 
supplies sufficient base current via D3 
to saturate transistor Q3. This means 
that a low output voltage (approxi­
mately 0.2V) is normally present at the 
collector output of Q3 and this is ap­
plied via R9 to the base of QI. Thus, 
QI is turned off and its collector voltage 
is high.

Note that, in this state, C9 charges 
via R6 to almost the full supply voltage.

When S5 momentarily closes, current

Fig.l: five different circuits make up the trainer: a power supply, an audio oscillator, a 
debounced switch, a logic level indicator circuit, and logic level switches.

flows via R5 to the base of Q2. Q2 thus 
turns on and pulls the anode of D3 
negative via C9. This, in turn, switches 
Q3 off and its collector voltage rises to 
near full supply voltage. At the same 
time, positive feedback resistor R9 en­
sures that Q2 remains on, even if the 
pushbutton is released.

The circuit now remains in this state 
for approximately 0.5 seconds until C9 
has discharged sufficiently via R7 to 
provide forward bias for Q3. When this 

happens, Q3 turns on again, its collec­
tor goes low, and Q2 turns off due to 
feedback via R9.

Finally, C9 charges quickly via R6 to 
reset the circuit, ready for the next 
switch action.

Note that diode D3 is included as a 
precaution against reverse breakdown of 
the base-emitter junction of Q3. This 
breakdown voltage is normally of the 
order of 5V.

Thus, each time S5 is pressed, a 0.5s
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Above: the front panel labelling clearly shows how the trainer is used.

positive-going pulse appears on the col­
lector of Q3. And, because of the time 
delay, the circuit is unaffected by con­
tact bounce within the switch.

Logic level indicators
Four buffered logic level indicators 

are also provided. These use four of the 
remaining Schmitt trigger inverters in­
side IC3.

Notice that each inverter stage has its 
input tied to logic “1” via a lOOkil 
resistor. This means that its output is 
normally low and the corresponding 
output LED is normally lit. If, however, 
a logic “0” is applied to an input, the 
output of that stage switches high and 
the LED extinguishes.

Switches and pots
Four level switches and the two un­

committed potentiometers are also pro­
vided on the trainer. Switches S1-S4 are 
all single-pole double throw types and 
are wired to select either logic “1” or 
logic “0”. VR3 is a lOkil logarithmic 
potentiometer, while VR4 is a 1MÍ1 lin­
ear pot.
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Construction
The Electronics Trainer is easy to 

build, with all parts mounted on a PCB 
coded 87et7 and measuring 221 x 
206mm. This board is supported by two 
right angle aluminium brackets and has 
been specially designed to fit in a stand­
ard file box (see photographs).

The top of the board is fitted with a 
plastic self-adhesive (Scotchcal) label 
and carries the various switches, control 
knobs and circuit terminals. It also 
carries the large prototype breadboard 
and this is centrally mounted on the 
board, again using a self-adhesive back­
ing. Note that a plastic Scotchcal panel 
must be used to avoid shorting the vari­
ous front panel terminals — do not use 
aluminium

Begin construction by carefully affix­
ing the adhesive label to the PCB. The 
trick is to first use several small pieces 
of adhesive tape to hold the label in 
position. This done, peel and cut off the 
backing paper from a large corner sec­
tion of the overlay, then carefully stick 
down this corner section, taking care to 

avoid air bubbles.
The remainder of the backing paper 

can now be slowly peeled away from 
the fastened corner and the label pro­
gressively stuck to the PCB. Avoid air 
bubbles and creases. When the job is 
completed, cut out all the necessary 
holes using a sharp knife.

The potentiometer shafts can now be 
cut to length to suit the knobs supplied. 
You should also now mark out and drill 
the required holes in the mounting 
brackets. This done, the mounting 
brackets, potentiometers, knobs, 
switches and terminal connectors can all 
be installed on the PCB.

The next step is to install and solder 
the electronic circuit components. As 
can be seen from the photographs, most 
of the components are surface mounted 
on the copper side of the PCB. Surface 
mounting is really very simple if one 
follows three basic instructions:
(1) . Shape the component leads and cut 
them to the required length.
(2) . Tin the component leads and the 
location on the PCB that will accommo­
date the component.



MAGAZINE FOR BUSINESS AND PLEASURE

Do computers play 
any part in your 

life?
If they do - or if you just want to 
find out about them - don't miss 

each month's issue of

A magazine for all computer users and enthusiasts, Your Computer 
has something for everyone — topical features on all aspects of the 

computing world, expert reviews of the latest software and hardware, 
up-to-the-minute information for business people, and even games 

and advice for hobbyists.

NEWS
Your Computer brings you all 
that’s interesting, innovative 
and inventive in the 
microcomputing world — news 
of products, plans and politics 
to keep you up-to-the-date 
with what's going on in this 
fast-moving industry.

REVIEWS
The latest machines and 
software from all the computer 
manufacturers are reviewed 
each month in Your Computer. 
Keep informed about what’s 
available, and use our reviews 
to help you assess which 
products are right for you.

TUTORIALS
Your Computer's tutorials include 
regular series on such popular 
subjects as the BASIC 
programming language and 
dBase II, probably the 
biggest-selling database 
program of them all. Written by 
such well-known industry 
experts as Les Bell, they’re an 
invaluable aid to learning how 
to make computers work for you.
PROGRAMS
Your Computer regularly publishes 
all kinds of programs written 
by both professional programmers 
and readers, and ranging from 
games to business uses, utlitities 
to additions and alterations to 
well-known programs.

All Your Computer's articles are 
written in everyday English, 
not computer jargon, so even if 
you’re a beginner there’s 
something for you in every 
issue. And our regular columns 
on all the popular brands of 
microcomputers are packed with 
enough information to get any 
newcomer straight into the 
exciting world of computing. 
At $2.95 — less if you take out 
a subscription — Your Computer 
is going to cost you a lot less 
than its overseas rivals — and 
provide you with the latest 
information on the computer 
scene in Australia at the same 
time. Look for it every month at 
your newsagent.



Virtually all the parts are installed on the copper side of the PCB, Note that the regulator 
tabs must be attached to the two large copper pads.

(3) . Position the component on it’s cor­
rect location and solder the leads.

The above procedure should be quite 
straightforward, but take care with the 
orientation of the IC, LEDs, transistors, 
diodes and electrolytic capacitors. The 
metal tabs of the 3-terminal regulators 
were soldered to their respective copper 
lands in the prototype, but a better 
method would be to bolt them into 
position using countersunk 6BA screws 
and nuts.

Note that the screws must be counter­
sunk so that they will not later foul the 
prototype breadboard when this is in­
stalled.

The 29 terminal connectors are in­
stalled on the top (label side) of the 
PCB, as are the four banana sockets. 
The four LEDs are installed from the 
copper side of the PCB and secured 
using mounting bezels. Tinned copper 
wire is used to wire the switch and pot. 
terminals to their respective pads on the 
PCB.

Construction can now be completed

84 ELECTRONICS Australia, July 1987



by installing the prototype breadboard. 
As mentioned previously, this comes 
with a self-adhesive backing and it's 
simply a matter of peeling away the 
backing paper and carefully affixing the 
breadboard to the PCB.

Testing
To test the unit, connect up a 12V 

AC plugpack to the supply terminals 
and switch on. The LEDs in the logic 
level indicator section should all light.

You can now use your multimeter to 
check that the power supply is working 
correctly. Check that the positive rail 
can be varied between +1.2V and 
+ 12V and that the negative rail is at 
-12V. The logic level indicator circuits 
can be checked by pulling each input 
low in turn (ie, connect the input to 
ground). The relevant LED should go 
out in each case.

The clock-oscillator circuit is best 
checked out using a CRO. Check for 
the presence of square and triangular 
waveforms at the appropriate terminals 
and check that the oscillator frequency 
can be varied using the associated pot.

If you don’t have a CRO, try con­
necting your multimeter to each of the 
clock outputs in turn. You should get a 
reading of approximately half supply 
rail in either case. Alternatively, con­
nect the clock outputs to two of the 
logic level indicator circuits. The two as­
sociated LEDs should dim noticeably 
and you should be able to vary their 
brightness using the oscillator frequency 
control.

Operation of the debounced switch 
circuit can be checked by connecting 
your multimeter to the associated termi­
nal connector. The terminal voltage 
should go high for (ie, switch to the 
positive supply rail) for about 0.5s each 
time the button is pressed.

You can also check the debounced 
switch circuit by connecting its output 
terminal to one of the logic level indica­
tors. The indicator LED should go out 
but should light for 0.5s each time the 
switch is operated.
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PARTS LIST
1 PCB, code 87et7, 221 x 

206mm
1 front panel artwork, 221 x 206 
2 mounting brackets, 221 x 25 x 

12mm
1 12V AC plugpack transformer
1 momentary contact pushbutton 

switch
4 SPST miniature toggle switches 
2 banana sockets
4 knobs to suit
29 terminal connectors
1 prototype breadboard, 178 x 

67 x 8mm
Semiconductors
2 1N4004 silicon diodes
3 BC548 NPN transistors
1 LM317T adjustable 3-terminal 

regulator
1 7912-12V 3-terminal regulator 
1 74C14, 40106 hex Schmitt 

inverter
4 red LEDs
Capacitors
2 1000/xF 25VW electrolytic
3 22ju.F 25VW electrolytic
3 0.1 ¿iF ceramic (monolithic)
Resistors (0.25W, 5%)
4 x 100kil, 2 x 22k(l, 1 x 10kil, 
1 x 4.7kiL 4 x 2.2kf2, 3 x 1kil, 1 
x 100(1, 1 x 4.7(1
Potentiometers
1 1 Mil linear 
1 47kil linear 
1 10k(l logarithmic 
1 1 kil linear
Where to buy the parts: a kit of 
parts for this project is available 
from Oatley Electronics, 5 
Lansdowne Pde (PO Box 89), 
Oatley, NSW 2223. Telephone 
(02) 579 4985. The price had not 
been finalised at the time of 
writing but should be around $90 
(includes all parts and the 
plugpack transformer, but not 
the box file).
Note: outside TAFE, copyright of 
the PCB and front panel 
artworks for this project is 
owned by Oatley Electronics.

“SO WHAT'S 
NEW IN 

CRS?"
...THE ANSWER IS 

IN THE PALM 
OF YOUR HAND
Now you don't 

have to leave your 
communications behind
when you leave your 
vehicle. The ICOM IC-40
is a compact 40 channel
UHF CRS field proven 
hand held, with optional 
3 Watts output power, 
the same as many 

mobile radios. 
The IC-40 is 
perfect for 
jobs on the 
land, water 
or business.

The Fabulous 
IC-40 is now 
available with 
optional 5-tone 
selective calling.

Please post to:

ICOM AUSTRALIA PTY. LTD.
7 DUKE STREET WINDSOR 3182. 
VICTORIA.
Name

Address

City________________ Postcode

or phone ICOM on (03)512284

The World System §
ELECTRONICS Australia July 1987 85



to ELECTRONICS AUSTRALIA Magazine 
for one year and not only do you receive a free Travel Alarm 
Clock, but you also have a chance to WIN a trip for two to 
Thailand’s exotic Bangkok and Pattaya Beach.
ELECTRONICS AUSTRALIA gives you quality articles on the 
latest technology. Provides you with popular electronics construc­
tional projects.

THE PRIZE: A return trip for two people flying Thai International 
to Thailand, visiting Bangkok and Pattaya. A total of 8 days and 
6 nights accommodation, breakfast and a set of transfers are all 
included in this exotic trip.

THE FREE GIFT: A stylish Travel Alarm Clock in Burgundy 
Leatherette. (See Free Gift panel for details.)

Siam Bayshore Resort Hotel is on the farthest tip of South Pattaya’s beachfront, close 
to Pattaya village. Tennis lessons are available, as well as many watersports. With three 
restaurants, two bars and a nightclub, the Siam Bayshore Resort Hotel has all the charm 
and hospitality you could wish for.

Mandarin Hotel is a first class hotel conveniently located in the city centre, with beauti­
fully appointed rooms decorated in Thai silk and cottons. There are three bars and night­
spots to suit your mood. An excellent restaurant, 24 hour coffee shop, pool with sundeck 
and 24 hour room service.

The Grand Palace, Bangkok Former Royal residence unequalled in the world for its or­
nate architecture. “.. . One of the most beautiful places on earth and home of the most 
revered Emerald Buddha — carved from a solid piece of jade.”

Thai food — a spicy tale. You must try Thai food. It will be on the menu in at least one 
of the restaurants in your hotel. Enormous amounts of time, patience and talent go into 
the preparation of traditional Thai dishes.

Shopping — a pleasant surprise. The shopping is really great, and excellent value. 
You can have clothes made to measure, or pick up sophisticated fashions in some of the 
ultra-modern department stores, boutiques and shopping squares.

There’s a promise of marvellous food inflight, including some taste-tingling Thai delica­
cies, free drinks, free stereo headsets, first run moves and individual attention to your 
comfort and enjoyment. The Thai people consider friendliness, good manners, courtesy 
and hospitality essential to their daily lives. And nowhere are the unique characteristics 
of a country more evident than on Thai, the National Airline of Thailand.

The Chao Phya River is Thailand’s lifeline. It’s worth an hour or so just to watch the 
endless procession of water traffic — heavily laden barges, the ubiquitous long-tail 
boats, commuter boats and pleasure craft. Across the river is the Temple of Dawn, with 
its intricate mosaics of antique Chinese porcelain. And one of the most enjoyable fea­
tures of a visit to Thailand is the genuine friendliness of the Thai people. No wonder they 
call it the Land of Smiles.

Transfers on your trip will be courtesy of World Travel Service



CONDITIONS OF ENTRY
1 The competition is open only to Australian Residents autho­
rising a new/renewal subscription before last mail September 
30, 1987. Entries received after closing date will not be includ­
ed. Employees of The Federal Publishing Company, Thai Air­
ways International Limited and their famines are not eligible to 
enter. To be valid for drawing, subscription must be signed 
against a nominated valid credit card, or, if paid by cheque, 
cleared for payment.
2. Sotith Australian residents need not purchase a subscrip­
tion to enter, but may enter once only by submitting their 
name, address and hand-drawn facsimile of the subscription 
coupon to The Federal Publishing Company, PO Box 227, 
Waterloo, NSW 2017.
3. Prizes are not transferable or exchangeable and may not 
be converted into cash.
4. The judges decision is final and no correspondence will be 
entered into.
5. Description of the competition and instructions on how to 
enter, form a part of the competition conditions.
6. The Competition commences on July 1, 1987, and closes 
on August 31. 1987. The draw will take place in Sydney on 
September 3, 1987 and the winner will be notified by tele­
phone and letter. The winner will also be announced in The 
Australian on September 7, 1987, and a later issue of this 
magazine.

7. The prize is: A return trip for two people flying Thai Air­
lines economy class Bangkok with 8 days and 6 nights ac­
commodation. Breakfast, one set of transfers to and from the 
International Airport in Bangkok and your hotel are included.

8. Passports, visas, insurance, departure taxes, transporta­
tion between any other destination, immmigration formalities, 
transfers to the nearest Thai Airlines International departure 
Airport, are the responsibly of the winner. The promoter ac­
cepts no responsiblity for any delay, cancellation, accident, 
personal or property damage arising from and/or in connec­
tion with the travel prize.
9. Entrants under the age of 18 years will be required to 
nominate a guardian to accompany them on the journey 
should they win.
10. The winner and their companion agree to abide by the 
booking conditions as laid out in the Royal Orchid Holiday 
Brochure. All travel must be completed by September 3. 
1988
11 The promoter is The Federal Publishing Company. 180 
Bourke Road. Alexandria. NSW. 2015. Permit No TC 87 1119 
issued under the Lotteries and Art Unions Act 1901: Raffles 
and Bingo Permits Board Permit No. 87/635 issued on 
28/4/87; ACT Permit No. TP87/317 issued under the Lotteries 
Ordinance 1964.

FREE BONUS

This leatherette TRAVEL ALARM CLOCK is 
the ideal companion for any traveller. The 
LCD readout gives the time and date, along 
with an effective alarm. Lightweight and 
compact, the alarm folds away for use in a 
briefcase or handbag. The gold-colour cor­
ner trim and face give a stylish finish.

(Free gift Is forwarded under separate cover.)



A quiet revolution has been gathering pace 
over the last few years as more and more 
miniature electronic components find their 
way into electronic equipment. These new 
devices are called surface mounted 
components, or SMCs for short, and have 
spawned new production and servicing 
technologies.
This article covers the gamut of surface 
mount technology, including PCB assembly 
methods, board design, soldering techniques, 
and components.

Surface mount devices
— the revolution continues
Evolution of surface 
mounting

In the earliest days of radio, most 
components had screw terminals and 
were connected together using separate 
lengths of wire. The high cost and in­
convenience of this system quickly be­
came apparent and it was not long be­
fore small components such as resistors 
and capacitors had their connecting 
wires built in. As printed circuit board 
(PCB) technology developed, connect­
ing leads provided a handy means of 
holding components in position on one 
side of the board, whilst providing elec­
trical connections to the print tracks on 
the other. Now, after half a century of 
reduction in size, components are start­
ing to change radically.
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The development of thin and thick 
film hybrid circuits in the early 1970s 
created a demand for new types of com­
ponents. Hybrid circuits are like minia­
ture high-density PCBs, but often use 
ceramic substrates. It’s not practical to 
drill multiple holes for connecting leads 
to pass through ceramic, so small com­
ponents, such as resistors, capacitors, 
diodes and transistors were mounted on 
the same side as the print paths and sol­
dered directly to them.

The first components to be ‘surface 
mounted’ in this way had ordinary wire 
ends, but it was not long before spe­
cially designed surface mount devices 
(SMDs, alternatively known as surface 
mount components, SMCs), became 
available. With SMDs, lead out wires 

were replaced by short tags, or metal­
lised pads, which could lay flat on the 
print tracks before being soldered into 
place. Without the need to terminate 
and anchor connecting leads within the 
encapsulation, components could be 
drastically reduced in size.

The term ‘chip’ component was first 
adopted to describe very small leadless 
resistors and capacitors, but is now used 
to cover the whole range of smaller 
SMDs. In recent years more and more 
chip devices have become available and 
today, most component and semicon­
ductor manufacturers offer most of their 
ranges in either conventional wire lead- 
out or surface-mount configurations.

A PCB can use surface mount tech­
nology in a variety of ways. The'print



Fig.3: Surface mount devices can be used alone or mixed with other components and be 
mounted on or below PC boards. (Diagram by courtesy of Siemens.)

Fig.5: A typical chip resistor. Note the laser trimming cut which sets the resistance value 
precisely. (Diagram by courtesy of Philips.)

Fig.4: Wave soldering and reflow soldering require different assembly procedures. Wave soldering is commonly used for components 
below the board. Reflow soldering is used for components above the board. (Diagram by courtesy of Siemens.)
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Surface mount devices

Fig.6: A typical chip capacitor with interleaved metallic plates and thin ceramic separa' 
tors. (Diagram by courtesy of Crusader Electronics.)

path and SMDs may be on one side 
only (single sided PCB) or on both sides 
(double sided PCB). Wire ended com­
ponents and SMDs can also be used to­
gether, giving ‘mixed’ boards of various 
types as shown in Fig.3.

Assembly methods

Because many SMDs are very small, 
it is not practical to manually assemble 
boards on a production line basis. In 
fact, the whole idea of surface mount 
technology (SMT) is to fully mechanise 
operations at every stage of production.

With present surface mount technolo­
gy, a manufacturer can choose between 
wave soldering or one of several reflow 
methods. The choice affects how the 
boards are assembled.

Let’s look at board assembly where 
reflow soldering is to be used.

A PCB designed for surface mount 
devices has metal tracks with rectangu­
lar contact pads, rather than the round 
pads with holes in the middle as on con­
ventional PCBs. For reflow soldering, 
these pads have a sticky solder paste 
screen printed onto them as shown (see 
Fig.6).

When a board is fully assembled (or 
‘populated’) with components, heat is 
applied which causes the solder in the 
paste to melt or “reflow”, giving a solid 
metallic bond to the print. The heat 
may be supplied by gas flames, radiant 
infrared sources (including lasers) or hot 
vapour as described in the separate 
panel. In all cases, the components 

must be able to withstand heat well in 
excess of 200°C for many seconds with­
out damage.

For wave soldering of SMDs, the 
board must be turned over after being 
populated, so each component needs to 
be firmly glued in place to prevent it 
falling off. The epoxy glue used must be 
quick-setting, strong and able to with­
stand high temperatures, otherwise the 
fast flowing solder wave might dislodge 
components or sweep them away com­
pletely. This method is very commonly 
used at present, especially where it is 
necessary to mix SMDs and wire ended 
components on the same board.

By contrast, the reflow method tends 
to be favoured for single-sided boards 
which have a high percentage of SMDs, 
and wire ended components are added 
later by semi-mechanised or hand sol­
dering methods. Double-sided boards 

Fig.7: Surface-mounted tantalum capacitor, as made by Philips.

can use reflow soldering for surface 
mount components on top and wave 
soldering for mixed wire ended and 
SMDs on the underside.

Board Design
The introduction of surface mount 

technology will have major effects on 
some sections of the electronic industry 
and only minor ones on others.

Circuit design is not expected to 
change very much. There are a few 
components, such as large electrolytic 
capacitors and high wattage resistors, 
which will probably be designed out 
whenever possible.

But board layout and production engi­
neering will be dramatically changed by 
SMT. The factory trouble-shooter or 
service technician will continue to use 
familiar tools and instruments with 
SMT, but he will need to learn new 
tricks on the practical side, as explained 
later.

Because chip components are smaller 
than their wire-ended counterparts, it is 
possible to pack more into a given 
board area. This allows single-sided sur­
face mount boards to be reduced in size 
by up to 50% compared with conven­
tional assemblies.

If a double-sided or multilayer board 
is used, SMT really comes into its own. 
Because lead out wires and pins from 
conventional components pass through 
the board, they take up space on both 
sides. This is especially true for ICs, 
which often take board space equal to 
twice their own area.

On the other hand, surface-mounted 
chip components and ICs only use space 
on their own side of the PCB, leaving 
the layout designer free to map out a 
completely independent layout on the 
other side. Because of this and the 
smaller size of SMDs generally, it is 
possible to increase effective component 
density by up to 300%.

SMDs can make it possible to replace
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Fig.lb: This shows the turbulent soldering 
action of a dual wave soldering machine. 
(Photo by courtesy of Alfatron Pty Ltd.)

two or three separate boards with a sin­
gle assembly. This can cut costs by 
eliminating connectors and wiring, sim­
plify testing and improve reliability.

There are some limits, though, on just 
how closely components can be packed 
together. If a circuit is dissipating a lot 
of power, a small component version 
will get a lot hotter than one which is 
spread out and has good air flow.

Board design and layout can also be 
affected by the soldering system used. 
With the solder wave method, space 
must be provided for the blob of epoxy 
under each component. Printed tracks 
normally run under most larger compo­
nents and their presence or absence will 
vary the amount of glue required to fill 
the gap.

As mentioned in the panel on wave 
soldering, the spacing and shape of 
components can also prevent the solder 
in the wave from flowing freely. If sol­
der flow is obstructed, it can result in

Fig.8: Surface-mounted aluminium wet electrolytic capacitor, as made by Philips.

Wave Soldering
The standard soldering method, 

used for through-hole mounted 
components on conventional 
PCBs, is to pass the board slowly 
over the top of a single molten sol­
der wave. As the board surface is 
flat, with only component leads 
sticking out, the solder can flow 
smoothly, giving good joints in all 
areas.

Because SMDs are packed 
closely together and protrude 
below the board surface, they 
tend to cause eddies in the solder 
wave. This prevents proper flow to 
adjacent joints, causing solder 
skips.

This problem is overcome by 
using a wave with a mushroom 
shaped cross section as shown. 
As the board moves across the 
wave, every part of it experiences 
solder flow from at least two differ­
ent directions and all nooks and 
crannies are penetrated.

Dual wave soldering systems 
are often used. The first broad, 
turbulent wave is necessary to en­
sure good wetting of the contacts, 
but it can leave excessive 
amounts of solder behind, causing 
bridging of closely spaced leads 
on ICs, etc. The second, narrower 
wave has a gentle laminar flow, to 
remove excess solder and thereby

dry joints.
The small size of many SMDs and the 

closeness of connections on the latest 
ICs and chip carriers (well below 
0.5mm) presents a particular challenge 
to PCB manufacturers. Improved mask­
ing and etching techniques will be 
needed to provide the fine, accurately 
positioned print paths and connecting 
pads required.

avoid short circuits (see Fig.1).
There is a problem with gas, too. 

Wave soldering creates flux 
gases, but with conventional 
boards these can escape up the 
insertion holes of component tags. 
With surface mounting, bubbles or 
pockets of gas can form under 
components, preventing the 
proper flow of solder and thereby 
causing poor joints. Tilting the 
board as shown, in Fig.1, allows 
gases to escape more easily.

Fig. la: SMD components close together 
tend to stop the flow of solder to individual 
connections. Tilting the board helps vent 
any gases produced during soldering.
(Diagram by courtesy of Philips.)

Test points
Traditional PCB construction meth­

ods using wire ended components pro­
vide plenty of points for connecting 
probes or clipping on test leads. This 
does not occur with surface mounts so 
special test pads have to be included in 
the printed track layout.

Computer-aided design
Computer aided design (CAD) is 

often used to lay out large PCBs. Soft­
ware programs originally written for de­
signing boards using only conventional 
components will need lots of changes to 
take advantage of surface mount tech­
nology.

Component categories
As we have seen, SMDs are sub­

jected to high levels of radiant or ab­
sorbed heat during reflow soldering pro­
cesses or are completely immersed in 
molten metal if wave soldering is used. 
Imagine the effect of this on ordinary 
components and it’s obvious that SMDs 
require very special survival characteris­
tics.
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Surface mount versions of almost all 

low power component types are now 
available, but resistors, capacitors, and 
discrete semiconductors make up about 
80% of all SMDs used.

Resistors
Chip resistors are usually based on a 

tiny bar of high grade ceramic (alu­
minium oxide) material. Flat metal elec­
trodes are fitted at either end for sol­
dering to the PCB track. One side of 
the bar is coated with a resistive paste, 
formulated to give about the right 
resistance, and laser trimming can be 
used to bring this up to an exact value if 
close tolerance is required. Finally, the 
surface of the resistive layer is glazed to 
protect it from contamination or physi­
cal damage.

A typical chip resistor measures about 
3.2 x 1.6mm and has a maximum dissi­
pation of 0.125W at 70°C. Normal 
resistance ranges are from 10 to lOMil 
with tolerances from 1 to 10%.

Most manufacturers also supply 
jumper chips which are identical in ap­
pearance to resistors. These can be used 
in a similar way to wire links on a con­
ventional PCB, but are more easily han­

Vapour Phase Soldering

Vapour phase soldering was ini­
tially developed in the USA about 
15 years ago. It uses a sticky sol­
der paste, with a consistency simi­
lar to Vegemite, which is screen 
printed on to the PCB connecting 
pads. This serves to hold the com­
ponents in place during assembly 
and soldering.

A tray containing a special vis­
cous liquid, which boils at 210 to 
220°C, is heated to provide a 
saturated vapour cloud as shown. 
The PCB is placed in the cloud 
and hot vapour condenses on to 
it. Latent heat flows into the metal 
contacts on both components and 
board, causing the solder paste to 
melt or reflow. Bonding occurs 
over the full area between contact 
surfaces and there is no excessive 
solder to cause bridging prob­
lems.

The hot vapour penetrates even 
the most inaccessible gaps be­
tween densely packed compo­
nents, ensuring uniform results re­
gardless of board layout (see 
Fig.2).

The hot vapour cloud or zone is 

dled by automatic assembly equipment. 
For newcomers to SMD technology, it 
can be a surprise to find zero ohm resis­
tors included in the parts list.

An alternative to the rectangular chip 
construction for resistors described 
above is the “metal electrode face” 
bonding (MELF) or mini-MELF for­
mat. These devices are cylindrical and 
resemble miniature cartridge fuses. 
They are generally a little larger than 
rectangular chip resistors and some have 
rated dissipation up to 0.25W at 70°C.

There is no agreed system for label­
ling surface mount resistors and some 
manufacturers simply leave the chip 
blank. Many Japanese suppliers use a 
three number system where the first two 
digits give resistance value and the last 
digit indicates the number of noughts. 
For example, 103 would indicate 10 fol­
lowed by three noughts for a resistance 
of lOkil; 224 would indicate 22 and four 
noughts for 220kil. Some MELF resis­
tors use the familiar colour band system 
found on wire ended types.

Most surface mount resistors are very 
rugged and can withstand heating to 
250°C for up to one minute during sol­
dering without damage.

confined within a small area by 
using cooling pipes to form a ‘lid’ 
of colder, heavier vapour on top 
and at the sides. This prevents the 
expensive primary liquid from boil­
ing away too rapidly while con­
densed liquid is returned to the 
heated tray for re-use.

Because the boiling point of a 
liquid can be closely defined, 
there is little danger of overheating 
SM components or boards with 
vapour phase soldering methods.

Fig.2: Vapour phase or reflows soldering 
uses a hot vapour to melt and make solder 
connections to surface mount devices. (Dia­
gram by courtesy of Siemens.)

SOT-23 SOT-143

DPAK

Fig.9: Surface mount transistors are avail­
able in several encapsulations, some of 
which are shown above. (Photo by courtesy 
of Motorola Semiconductor products.)

Capacitors
Like their wire ended cousins, surface 

mount capacitors come in a variety of 
types, to meet differing requirements.

The most popular chip capacitor at 
the moment is the ceramic multilayer 
type. A sandwich construction with in­
terleaved metallic plates separated by 
very thin ceramic slices is used. These 
are stacked up, layer upon layer, until 
the required capacity is obtained. Each 
end of the capacitor is metallized to 
connect alternate plates together and a 
metal end cap is usually fitted to pro­
vide a good solderable connection to 
the PCB print.

Multilayer ceramic chips offer a very 
wide range of capacity extending from 
IpF to 1.5/xF. Typical working voltages 
are 63 or 100V but 200V units are avail­
able. Different formulations can be used 
for the ceramic dielectric, giving various 
capacity/temperature drift characteristics 
to suit particular applications.

Ceramic chip capacitors are generally 
rated to withstand 260°C for a maxi­
mum of 10 seconds during soldering. 
Most of the smaller chip capacitors are 
produced without any sort of labelling 
on the body. This makes life very diffi­
cult for service technicians, who will 
need a detailed layout diagram so chips 
can be identified by their position on 
the board.

Wire ended metallized plastic film ca­
pacitors, with their self-healing capabil­
ity, are widely used in many types of 
electronic equipment. Chip versions of 
these components, suitable for surface 
mounting and wave soldering, have re­
cently been developed.

Thin polyester film is used as the
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Philips SMDs offer 
a lot of room for improvement

Philips Surface Mounted Devices give you plenty 
of room to improve the design, manufacture and 
performance of your products.

Because they not only take miniaturisation a 
major step forward, but also make circuit boards 
less costly and dramatically more reliable.

Smaller boards, closer placement, and because 
the devices are mounted on, not through the board, 
the designer can use both sides of the PCB.

Philips SMDs are designed for automation, and 
Philips is a leader in the specialised automation 
equipment to accurately site the SMDs. Your 
products are assembled faster, and more 
efficiently. And because these components are so

PHILIPS Electronic 
Components 
and Materials 

highly reliable, the failure rate - during manufacture 
and in the field - is significantly reduced.

So, before you begin a new design using 
conventional components, talk to Philips about 
SMDs.

We can give you exciting information about SMD 
applications by calling one of our offices below: 
Sydney (02) 439 3322 Melbourne (03) 542 3333 
Adelaide (08) 243 0155
Perth (09) 277 4199 Brisbane (07) 44 0191
or write to Philips Electronic
Components and Materials
11 Waltham Street, 
Artarmon NSW 2064.

United Notions 111

PHILIPS



ADVANCED COMPONENTS
INTRODUCE

AVLan (FORMALLY AVNet)

FEATURES
★ Allows up to 4 computers to be networked with one adaptor
★ Connected via cables for easy installation
★ Allows printer sharing
★ Copy files between computers without shuffling disks
★ AND MANY MORE FEATURES

It’s AUSTRALIAN like you and I, offering something unique, service and support. So . . . advance to ADVANCED 
COMPONENTS for your nearest dealer on (03) 739 1198, (03) 739 1177, P.O. Box 18, COLDSTREAM, VIC. 3770.

Allen-Bradley Surface Mount Resistors 
-we serve more than chips.

—.——------------------------------------------
• Chip Resistors • Surface Attachable Resistor Array (SARA).

Now, our Chip Resistors can shrink the size of your 
circuit board AND give you outstanding resistor 
performance AND be extremely cost effective. 
These tiny resistors (1.6 x 3.2 x 0.6 mm) deliver highly 
stable operation in temperature, humidity and other 
environmental conditions, in tight TCR and tolerance. 
TCR ± 100ppm/°C. and ± 200ppm/°C. Tolerances ± 1% 
and ± 5%. Rates % watt at 70° C. Resistance range from 
10 ohms to 2 megohms.

We guarantee the quality of our Surface Mount 
Components and our Sales Centres are stocked and 
ready for your call for extra fast delivery to all Metro, 
areas.

ALLEN-BRADLEY
A ROCKWELL INTERNATIONAL COMPANY

VIC: 37 Chapman Street, Blackburn 3130 Ph: (03) 899 0335 
NSW: 22 Parramatta Road, Lidcombe 2141 Ph: (02) 648 2652 
ACT: PO. Box 534 Fyshwick 2609. Ph. (062) 80 4654
OLD: Unit 4 Dennis Court, Springwood 4127 Ph: (07) 208 1044 
SA: 30-40 Hurtle Square, Adelaide 5000. Ph. (08) 232 0001
WA: 138 Burswood Rd, Victoria Park 6100 Ph: (09) 362 2131
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Surface mount devices
dielectric, but this can easily be dam­
aged by excessive heat. The capacitor is 
constructed by first tightly rolling the 
metallised dielectric films together to 
form a compact core. This is then buff­
ered from thermal shock during PCB 
soldering by a special moulded plastic 
case and lead out connections designed 
to minimise heat conduction. These 
techniques enable the capacitors to 
withstand 260°C for up to five seconds 
without problems.

Extremely stable polyester capacitors 
in the range 0.01 to 0.68gF and rated at 
about 50V working are currently avail­
able. As the moulded cases are gen­
erally larger than the bodies of ceramic 
chip capacitors, it is usual for the 
capacity and working voltage to be 
printed on them.

For applications requiring higher 
values of capacity, various types of 
polarised capacitors are available.

Surface mounted tantalums have been 
around for some time and are widely 
used. Capacities range from 0.1 to 
100/iiF and working voltages from 4 to 
50V. The smallest surface mount tanta­
lums are about 2.5mm long and the 
largest about 7.5mm.

The capacitor body is coated with a 
heat resistant encapsulation to protect it 
from soldering temperatures. Typical 
tantalums are rated to withstand 260°C 
for 10 seconds or 300°C for 5 seconds. 
The small size and coatings used make 
it difficult to print any information on 
the component body, but polarity can 
sometimes be determined by identifying 
the small irregularity caused by the end 
of the tantalum rod, which provides the 
anode or positive connection.

Wet electrolytic capacitors for surface 
mounting are produced with values 
ranging from 0.1 to 22gF and working 
voltages from 6.3 to 63V. They are con­
structed by rolling etched aluminium 
foil electrodes and electrolyte impreg­
nated paper separators together and 
mounting them inside a miniature alu­
minium case. A moulded plastic outer 
case provides insulation and protection 
from soldering heat.

Wet electrolytics are usually bigger 
than corresponding tantalum types and 
have overall lengths from about 8 to 
12mm. Their larger size and the smooth 
surface provided by the plastic case 
make it possible for details of the 
capacity and voltage to be printed on 
them. The case sometimes also has a 
notch or bevelled edge to indicate the 
positive terminal.

Discrete semiconductors

Surface-mounted transistors and 
diodes, originally intended for use in 
miniature hybrid assemblies, have been 
available for some years. The first such 
standard plastic package to be intro­
duced was the three terminal SOT-23 in 
the late 1960s. This was followed by the 
slightly larger SOT-89 in the mid 1970s 
and the four terminal SOT-143 in the 
early 1980s. SOT stands for ‘small out­
line transistor’ but the packages are 
used for all types of diodes and other 
semiconductors as well. A recent addi­
tion is the hermetically sealed SOD-80 
two-terminal glass package, specifically 
intended for diodes of various types.

Transistors and single or double 
diodes of just about every type, except 
for power devices, are available in SOT- 
23 packaging. Because of their more re­
cent introduction, SOT-89 and SOT-143 
types are a little less common. Devices 
in SOT-23 and SOT-143 format can dis­
sipate 200/350 mW and SOT-89 
500/1000 mW. Motorola have recently 
announced a new DPAK range of sur­
face mount power transistors. These are 
much larger than the standard SOT de­
vices described above, but can dissipate 
20W at 25°C (see Fig.9).

Readers may also come across several 
other commonly used package designa­
tions. These are TO-236 which equates 
to SOT-23, TO-243 which equates to 
SOT-89 and SOT-37 and SOT-103 
which are used for RF transistors.

Red, yellow and green light emitting 
diodes are available in SOT-23 packag­

Fig. 10: Surface mount ICs have smaller packages and much closer lead spacings. (Photo 
by courtesy of Philips.)

ing. As there are three connections 
available, it is also possible to mount 
red and green LED chips in the same 
package and electrically select which­
ever is required. Alternatively, two 
chips of the same colour can be used to­
gether to double the light intensity.

As LEDs in this packaging measure a 
tiny 1.3 x 3mm and are only 1mm high, 
they can be grouped together on a PCB 
as elements in larger displays of num­
bers of characters, used as contact indi­
cators under touch pads or mounted on 
PCBs to give visual indication of circuit 
status or fault conditions.

Soldering survival temperatures for 
transistors and diodes are typically 
280°C for 10 seconds.

Because of their very small size, dis­
crete semiconductors often have a two 
or three digit code stamped on them, 
rather than the full type number.

Integrated circuits
Small outline IC packages were origi­

nally introduced for use in subminiature 
applications, such as electronic watches, 
etc. They usually incorporate the same 
silicon chips as conventional ICs, but 
the encapsulation, together with pin size 
and spacing, has been ‘squeezed’ down 
to make the final device very much 
smaller. A smaller package will not 
radiate heat as effectively as a larger 
one and maximum permitted dissipation 
is typically reduced by up to one third 
compared to the same chip in a stand­
ard package.

A long and complicated list of “SO” 
numbers is used to cater for the various 
IC package sizes, numbers and spacing 
of pins, and we will not attempt to
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> THE ALL AUSTRALIAN \ 
MUSIC MAKERS' MAGAZINE ;

TOOLS
INFINITELY 

ADJUSTABLE 
200° - 470° C

MUSIC SOUND RECORDING STAGE LIGHTING

SONICS
Illuminated Temp, 
readout monitors 
actual tip temperature

TUE MAGAZINE
FOR MUSIC-MAKERS

Taking you behind the scenes of the 
exciting world of today's music making.

For: Musicians, Road Crews, 
Recording Engineers, Lighting People, 

Managers, Promoters and anybody 
interested in what goes into 

today’s music-making.

Select the 
tip temp, 
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Zero Voltage 
switching for 
maximum 
component 
safety.

CODE ETC60L

Burnproof & 
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back-up 
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earth leakage

SOLDER REMOVER
METAL BODY - SELF CLEANING

CODE SR

:e

SOLDER BLOTTER
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Fig. 11: Board edge connectors are available in SM varieties too, as this photo from STC- 
Cannon shows.

rationalise them here.
Several different pin shapes and ar­

rangements will be encountered on sur­
face mount ICs. One of the most com­
mon is the outward facing L-shape. This 
makes the IC look rather bow legged 
and extends the board surface area re­
quired well beyond the encapsulation 
size.

An alternative is to bend the pins 
back under the encapsulation to form 
an inward facing J-shape. This method 
saves space and also permits some flex­
ing of leads to take up movement 
caused by thermal stresses during manu­
facture. One of its disadvantages is that 
soldered joints are out of sight below 
the IC and thus difficult to inspect.

Surface mount ICs often have a pin­
spacing between centres of either 1.27 
or 0.762mm. The smaller pitch calls for 
special PCB design and assembly meth­

Fig. 12: SMDs can be supplied in a wide variety of paper or blister tapes, as this photo 
from Siemens shows.

ods. Reflow soldering techniques are 
preferred, because wave soldering can 
easily leave short circuits across closely 
spaced pins or associated print paths.

When ICs have more than about 40 
connections, it is common practice to 
use square packages with leads emerg­
ing from all four sides. Chip carriers 
and special IC packaging for VLSI 
devices can now provide up to 400 con­
nections to a surface mount PCB if 
required.

ICs are some of the more thermally 
sensitive components used in surface 
mounted assemblies. Many types can 
only take the 220/230°C temperatures 
required for good solder flow for about 
four or five seconds. Because of this 
and the bridging problems mentioned 
earlier, reflow soldering methods are 
preferred to wave systems for sensitive 
ICs. In some cases, device manufactur-

New technology 
centre for SMD

Philips has made a further major 
commitment to surface-mount tech­
nology with the recent opening of 
the new SMD Technology Centre in 
Eindhoven, The Netherlands. Initial­
ly, 18 people will be working in the 
Centre, all of whom have come from 
other research departments within 
Philips.

Philips was one of the first major 
Western electronics manufacturers to 
move into surface-mount technology 
and is a recognised world leader in 
this area. The Elcoma (Electronics 
Components and Materials) Division 
of Philips manufactures both surface 
mounted devices (SMDs) and the 
placement machines that are an es­
sential part of the assembly process. 
At the same time Philips has been 
concentrating on other important 
aspects of SMD technology, reserch 
and technology.

The new centre in Eindhoven will 
focus on all aspects of SMD tech­
nology. It is organised into three in­
teractive groups — Applications, 
Technology Development, and Veri­
fication.

The primary concern of the Appli­
cations Group will be to provide ex­
pert counselling for present and pro­
spective customers in practical circuit 
design, PCB design, component 
choice, production processes and 
testing. This Group has been in ex­
istence for some time, but has previ­
ously only advised groups within 
Philips.

The Technolgy Development 
Group will focus on developing new 
technologies, as well as expanding 
existing technology. This group will 
work closely with other manufactur­
ers, testing machines and techniques 
that will be of value both to Philips 
and to other companies. Philips 
hopes that such cooperation will lead 
to significant standardisation of com­
ponents and machines.

The Verification Group will be 
concerned with the applicability of 
surface mounted components. Ideas 
and theories from the Technology 
Development Group will be put into 
practice by this group which will also 
be involved in small-scale pilot pro­
duction .

For further information contact 
Philips Elcoma, 11 Waltham Street, 
Artarmon, NSW. Telephone: (02) 
439 3322.________________________
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Fig.13: This small board, reproduced more than twice full size, is from a UHF transceiver 
marketed by Standard Communications Pty Ltd. It uses a mixture of conventional and 
surface mount devices.

ers recommend individual soldering of 
ICs using semi mechanical systems. 
These apply heat in short pulses directly 
to the joint areas between pin and 
board and avoid unnecessarily raising 
the package or silicon chip temperature.

Type number labelling on surface 
mount ICs is usually done in the same 
way as for through board devices.

Other components

An interesting selection of other com­
ponent types, suitable for surface 
mounting, is now starting to appear. 
These include ferrite-cored inductors up 
to lOOmH, filters and resonators, pre­
settable (trimmer) resistors and capaci­
tors, NTC and PTC thermistors and 

board edge connectors (see Fig. 11), 
Until recently, passive components 

and discrete semiconductors have been 
out of the limelight, with most attention 
being focussed on the development of 
bigger and better ICs. Surface mount 
technology is changing this and a great 
deal of work is now underway to adapt 
and upgrade existing component designs 
or develop new types which will be 
cheaper, smaller and more rugged than 
their predecessors. This should all lead 
to some interesting new components 
becoming available over the next few 
years.

Board production
In the preceding sections, we have 

taken a look at surface mount assem- 
bly/soldering methods, board design and 
the special components used. Now let’s 
discuss how surface mount PCB assem­
blies are actually fabricated using the 
latest computer controlled production 
machinery.

Because of their small size and close 
pin spacings, it is essential that SMDs 
are positioned on the board with consid­
erable accuracy. This requirement rules 
out the use of hand assembly methods 
for any sort of volume production and 
makes the use of precision ‘pick and 
place’ machinery essential. Once the

Surface-mount 
SOT-23 transistors

Hewlett-Packard has introduced 
the HSMX-3131 and the HSMX-3635 
surface-mount SOT-23 package tran­
sistors for use in non-hermetic, auto­
mated-assembly applications.

Primary applications are in con­
sumer electronics, communications 
equipment and instrumentation 
where the SOT-23 package size and 
ease of automated assembly are im­
portant.

Both the HSMX-3131 and the 
HSMX-3635 are low-priced, NPN 
bipolar transistors in the plastic SOT- 
23 package. They provide wide dy­
namic-range performance for a vari­
ety of VHF and UHF applications.

The transistors are available in 
tape-and-reel packaging for auto­
mated assembly as well as in bulk 
packaging. Both are available in 
standard or low profile to allow thor­
ough board cleaning or epoxy bond­
ing by the customer.

The HSMX-3131 is a general-pur­

pose transistor with a high gain of 
17dB at 1GHz. The noise figure is 
typically 1.8dB at 1GHz.

The HSMX-3635 is a low-noise, 
high-gain transistor, with a typical 
high gain of 15dB and low-noise fig­
ure of 1.4dB at 1GHz.

For further information contact 
VSI Electronics (Australia) Pty Ltd, 
16 Dickson Avenue, Artarmon, 
NSW 2064. Telephone (02) 439 4655.

Surface-mount 
SOT-23 pin diodes

The HSMP-38XX series of surface­
mount SOT-23 PIN diodes has been 
introduced by Hewlett-Packard. Like 
previously introduced SOT-23 Schot­
tky diodes and transistors, these 
diodes are intended for use in high- 
volume, automated-assembly applica­
tions.

Typical PIN diode circuits include 
attenuators, switches, phase shifters, 
limiters, duplexers, levelling circuits, 

pulse modulators and amplitude 
modulators.

Designed to be the electrical 
equivalent of the industry-standard 
HP glass PIN diode (5082-3080, 
5082-3081 and 5082-3077), the three 
classes of parts come in two conven­
ient single-configurations each, with 
six new part numbers.

The HSMP-3800/-3801 has an RF 
resistance of 4011 (when biased at 
1mA) and is ideally used in applica­
tions requiring a 500 transmission­
line impedance.

The HSMPO-3810/-3811 has an RF 
resistance of 7511 (when biased at 
1mA) and is suitable for use in appli­
cations which require a 750 trans­
mission-line impedance (eg, televi­
sion equipment).

The HSMP-3830/-3831 diodes are 
useful when low on resistance and 
low off capacitance are necessary to 
optimize switch designs.

For further information contact 
VSI Electronics (Australia) Pty Ltd, 
16 Dickson Avenue, Artarmon, 
NSW 2064. Telephone (02) 439 4655.
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decision to use fully mechanised assem­
bly has been made, the next step is to 
ensure that all components arrive in the 
factory packed in a way which is con­
venient for feeding the pick and place 
machinery without unnecessary hand­
ling.

Surface mount components are de­
livered to manufacturers packed in a 
variety of ways. The simplest form is 
bulk packaging, where devices are sup­
plied without individual protection in 
boxes or bags. This method can only be 
used where there is no risk of bent pins 
or other damage and most MELF and 
mini MELF components are OK in this 
regard. Before assembly, the compo­
nents are tipped into a hopper and from 
there go via an automatic sorter which 
assembles them into neat rows. In the 
case of polarised devices, such as 
diodes, it also makes sure they are the 
correct way round.

Devices such as ICs are supplied in 
various types of magazines which auto­
matically feed the pick-and-place 
machine. These magazines may be in 
the form of long plastic sticks, with the 
ICs lined up end to end inside, special 
stack packages where removal of the 
bottom device causes all the others to 
drop down one place, or flat ‘waffle’ 
tray packs where the pick up system 
goes to a different compartment each 
time, until the tray is emptied.

By far the most popular packaging 
system is for components to be sealed 
into suitably sized pockets in a paper or 
plastic tape which is then wound, like 
movie film, on to a reel. Tape widths of 
8, 12, 16 and 24mm are currently used 
to take different sizes of components. 
Sprocket holes in the tape allow compo­
nents to be fed to the pick up system at 
the required rate (see Fig. 12).

Each of the component pockets looks 
like a small bump or blister and so this 
form of packaging is known as blister 
tape. Examples of various width tapes, 
housing different size components, are 
shown. A typical 18cm (7-inch) reel of 
8mm blister tape can carry between 
3000 and 10,000 chip resistors or 
capacitors.

Pick and place machines vary enor­
mously in size and capacity. A really big 
system might place 32 different devices 
simultaneously and have a capacity of 
155,000 components per hour. At the 
other end of the scale is a range of 
smaller machines which handle devices 
one or two at a time and have a 

capacity between 3600 and 10,000 com­
ponents per hour. The largest systems 
can handle several hundred different 
component feeds and the smallest ones 
about 30.

As mentioned earlier, the exact as­
sembly process will vary according to 
the soldering method to be used. If 
components need to be glued into place 
for wave soldering, the pick and place 
machine will usually be depositing care­
fully controlled blobs of quick-setting 
epoxy with one application head, whilst 
simultaneously placing components on a 
previously prepared board with another.

If reflow soldering is to be used, the 
solder paste will already have been 
screen printed on to the boards and a 
placement machine with two heads can 
‘populate’ both boards with components 
at the same time. Alternatively, a 
single head machine can be used.

An interesting bonus is obtained with 
the reflow soldering method. Surface 
tension in the molten solder and fluxes 
causes the connection areas of small 
components to ‘swim’ into exact posi­
tion over their PCB pads. This provides 
a handy correction for any small dis­

Superior Printed 
Board Design

CAD Bureau since 1981

We have just installed the
RACAL VISULA/APOLLO

Board layout is consistent with the 
captured schematic

ELECTRI-BORRD DESIGNS P/L
PCB DESIGN SINCE 1912 

15/31 WATERLOO RORD. 02-888 6925 
NORTH RYDE NSW 2 1 1 3. 02-888 3929

crepancies between the placement pro­
gram and the PCB print pattern.

Each head on the pick and place 
machine contains a suction tube which 
initially lifts the required component 
from the blister tape or other feed sys­
tem. Four tiny jaws then close against 
the sides of the component to give the 
exact orientation required. On some 
larger machines, components can even 
be automatically tested by contacts on 
the jaws. When the SMD has been cor­
rectly positioned on the PCB, an ejec­
tion pin holds it down while the suction 
grip is released.

All pick and place machines are con­
trolled by built in computers which 
utilise software on floppy disk or tape. 
This makes it fairly easy to change the 
assembly sequence if a variety of differ­
ent board types are being produced.

The precision of both the software 
and hardware is such that less than 20 
placement errors per one million opera­
tions are normally expected.

At present, there is a lot of argument 
going on about the best method to use 
for fabricating both pure surface mount 
and mixed board assemblies. It may be 
several years before a clearly defined 
‘best way’ of doing things becomes 
clear.

interactive design 
system which offers 
a 75 % reduction in 
cycle time.
• Schematic
• Netlist
• Parts list
• Auto routing
• Photo plotting



Electronics Australia reviews:

Hewlett-Packard 
54201D digitising
oscilloscope
The Hewlett-Packard HP 54201A and HP 54201D are general 
purpose dual-channel digitising oscilloscopes with storage 
bandwidths of 50MHz. They are useful for capturing and 
analysing single shot and repetitive waveforms from digital 
and analog circuits. Here we evaluate the HP 54201D.

At first impression it is clear that the 
HP 54201D is not a traditional oscillo­
scope with digital storage facilities. It is 
a highly complex piece of equipment 
with a vast array of features and appli­
cations. For example, it has auto scaling 
plus save/recall memory, up to 27 chan­
nels of state triggering, the facility to 
print, remote operation via a bus to the 
IEEE Standard 488-1978, and program­
mability.

At 426 x 190 x 447mm (W x H x D). 
the unit is slightly larger than most os­
cilloscopes. Mass is 12.7kg. The front 
panel contains the screen at the left, 
and this measures 133 high x 185mm 
wide. To the right is an array of push­
button controls, together with the left 
and right channel and triggering inputs.

The rear panel carries the mains 
power input socket, HP-IB (Hewlett- 
Packard Interface Bus) socket, a pro­
grammable BNC TTL output and. fi­
nally, the inputs for the 27 parallel bits 
of the state trigger.

Main features
The HP 54201D is a dual trace stor­

age oscilloscope with a handwidth of 
50MHz using real time sampling, and 
300MHz with repetitive sampling. It has 
a fully digitised display with 6-bit reso­
lution. although the effective resolution 
can be extended to about 7 bits by using 
data filtering and averaging. The 6-bit 
resolution provides 64 levels of digitisa­
tion.

Measurements are automatically 
made for frequency, period, positive 

pulse width, negative pulse width, rise 
time, fall time, duty cycle and delay be­
tween the first edge on one graph and 
the first edge on a second graph. Volt­
age measurements are also automatic 
and include voltage amplitude, maxi­
mum voltage, minimum voltage and 
RMS voltage. Depending on the display 
format, any of these readings can be 
displayed on the screen .

The HP 54201D is fully programma­
ble so that instrument settings and oper­
ating modes may be programmed via 
the HP-IB. The bus can also be used to 
send data to a graphics printer or plot­
ter for hard copies of the display.

Apart from automatic measurements 
of time and voltage the oscilloscope can 
perform addition and subtraction of the 
two channels. Cursors on the display 
can be moved around the display to se­
lect voltage and time measurements be­
tween the cursors.

Four waveform memories are avail­
able to store the displayed waveform. 
These memories remain even with the 
power switched off and are recalled 
using the label assigned to each memo­
ry.

The front-panel keyboard has 39 
keys, 37 of which serve two or more 
functions in conjunction with the Shift 
key. As can be expected, this enables 
selection of many functions ■

To define the display, six menu keys 
are used to alter the system, display, 
status, channel, trigger and timebase. 
Deeper levels for the system, status, 
display and trigger menus are in the 
form of submenus.

System
The system menu has control over au­

tomatic calibration, self testing and con­
figuring peripherals.

The system peripherals submenu is 
used to configure the oscilloscope to 
communicate with other instruments or 
controllers. In addition, the rear panel 
BNC socket can be configured to pro­
vide an output at the end of data aquisi- 
tion, for true state sequence, master 
clock, triggering or as a probe compen­
sation output.

For system calibration, the oscillo­
scope trace can be set up for automatic 
gain, for vertical offset, hysteresis of 
triggering, and delay for both channel 1 
and channel 2. It is also self testing such 
that the HP 54201D goes through rou­
tines to verify that more than 90% of 
the oscilloscope circuitry is functioning 
correctly.
Status

The status menu presents information 
on the present state of the instrument. 
This information includes the instru­
ment settings submenu for channel, 
time and trigger status and the measure­
ment and memory status submenus.

Measurement status in the standard 
format sets the graphs to 10%, 50% and 
90% thresholds. The delay and pulse 
widths are measured from the middle 
threshold at 50%. These thresholds may 
be changed and specified in percent­
ages, voltages or preset TTL or ECL 
levels.
Display

The display menu provides for selec­
tion of the display arrangement. This is 
done using six display submenus. Three 
select the graph arrangement as follows: 
graticule type (whether frame or grid), 
the number of graphs (1 to 4); and the 
reference lines and how they arc de­
fined.
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With its 300MHz bandwidth and 200 megasample/second digitising rate, the 54201D digi­
tising oscillosope is useful for designers of digital and analog systems and for solving tran­
sient fault conditions.

The final three display menus select 
the trace type. The display trace can be 
selected to be accumulative whereby the 
display shows the present trace along 
with previous traces. A data filter selec­
tion extends the resolution to 7 bits. Fi­
nally, the display can either show the 
sample dots or these can be connected 
by straight lines on the display.
Trigger

The HP 54201A includes analog trig­
gering only while the HP 54201b in­
cludes both analog and state triggering. 
Analog triggering allows the usual chan­
nel 1, channel 2 or external triggering 
with plus or minus slope. The trigger 
level can be adjusted, set to centre, or 
set to automatic.

In addition, the trigger can be de­
layed until after a number of trigger 
events from 0 to 59999.

The triggering state inputs comprise 
three HP 10271A ten channel probes 
called pods, and these accept up to 27 
channels and three clock inputs. Each 
pod can be programmed for a different 
threshold level. For example, pod 1 
could be for TTL levels and pod 2 for 
ECL.

The state mode assignment can be set 
to normal, where up to 27 channels can 
be used as a trigger; qualified, where 
triggering occurs relative to the clock 
input; missing bit. where triggering oc­
curs on a missing bit; and extra bit 
(glitch), where triggering occurs on an 
extra bit in the data stream.

Other assignments in the state trigger­
ing menu include multiplexing, thresh­
old, labelling and polarity.

The state trigger sequence menu in­
cludes sequence terms.restart terms, 
number base and resource terms. The 
sequence terms are four user-defined 
terms called the resource terms (a. b. c 
and d) which describe the sequence of 

triggering inputs. Each of the resource 
terms can have a number base which is 
hexadecimal, binary, octal or decimal 
format.

To restart triggering, from one to 
four recourse . terms may be used as 
ORed trigger inputs.

Channel
This menu provides selection of input 

channel parameters. These are range, 
offset, auto scale, store mode, probe 
and coupling.

The full scale voltage range is selecta­
ble from 40mV up to 16V with two digit 
resolution. Alternatively, the auto scale 
feature can be used to rescale the graph 
to suit the range of the input signal. An 
offset can be selected which shifts the 
signal vertically on the graph. This is a 
DC voltage that is subtracted from the 
input signal.

The store mode can be either normal, 
average or envelope. The normal mode 
displays the signal directly after each 
digital sample, while the average mode 
displays the average voltage of the input 
for 4. 16, 64 or 256 trace samples. The 
envelope mode shows both the mini­
mum and maximum voltage for each 
trace.

A probe attenuation factor can be 
entered for each channel so that the HP 
5420ID can correct the scale fac­
tors. according to the attenuation ratio 
of the probe. Similarly, the input cou­
pling for channel 1 or channel 2 may be 
selected for IMil AC or DC or 50il 
DC.

Time
This menu allows the user to define 

the timebase and parameters related to 
the timebase. These arc mode, range, 
delay, auto scale and reference.

The mode sets auto, triggered or sin­
gle shot timebase triggering modes.

while delay sets the time before or after 
a trigger event.

The range sets the full scale from the 
left to the right side of the graph.

Delay allows observation by a speci­
fied amount before or after triggering. 
The selection to observe the trace be­
fore triggering is made possible by the 
storage facility of the oscilloscope.

Auto scale selects the scale to suit the 
displayed portion of the waveform.

Finally, the reference places the trig­
ger event either at the left of the graph, 
the centre or right side of the graph.
Using the HP 54201D

The HP 5420ID has a variety of uses 
on the designer's bench and in produc­
tion test areas. Its high speed, storage 
facilities, and programmability make it 
extremely useful for product evaluation 
and automatic testing. The test results 
can be hard copied onto a printer for 
permanent record.

On the design bench, the unit is ex­
tremely useful because of its state trig­
gering, automatic waveform measure­
ments and storage facilities. It can’be 
used to catch glitches, observe random 
signal variations and observe signals 
that are buried in noise.

The ability to observe a waveform 
just before and just after triggering is a 
valuable feature for debugging digital 
circuits. Again, the state triggering 
brings the HP 54210D into the logic 
analyser class but with the added facility 
to display analog waveforms.

Note that the display of analog signals 
is not as detailed as that available from 
a traditional analog oscilloscope. This is 
due to the quantisation of the signal 
after digitisation.

Supplied with the HP 54201D is an 
operating and programming manual. 
We found the manual excellent for 
quick familiarisation with the operating 
controls so that we could manage to dis­
play a signal. The manual is broken into 
two halves with the first half discussing 
the front panel controls and the second 
half detailing the programming facilities.

Also supplied with the oscilloscope 
are two sets of Hewlett-Packard 10017A 
miniature probes plus three HP 10271A 
10-bit state data probes.

The 54201D is priced at $19,012 + 
16% sales tax. The 54201A is similar to 
the 5420ID but deletes the state trigger­
ing facilities. It is priced at $11,368 + 
16% sales tax.

For further information contact your 
nearest Hewlett-Packard Australia of­
fice. or Hewlett-Packard Australia Ltd. 
17-23 Talavera Rd. North Ryde. NSW 
2113. Telephone (02) 888 4444. ®
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

INTRA 14” RGB 
HIGH RESOLUTION 
COLOUR MONITOR 

Compatible with IBM* and 
compatibles, and EGA Cards. 
Why pay more?
Resolution: 640 x 350 dots 
Dot pitch: 31mm
Display Format: 80 x 25 characters 
Cat. X14514 Normally $1,295

Special, only $795

INTRA 14” RGB
COLOUR MONITOR

Resolution: 640 x 200 dots
Display Format: 80 x 25 characters
Display Colours: 16
Dot pitch: ,39mm
Sync Horiz. Scan Freq: 15.75 KHz
Sync Vert. Scan Freq: 50Hz
Bandwidth: 18MHz
Cat. X14520 $695

SAMSUNG TTL MONITOR 
A quality 12" TTL monitor, with a 
high contrast, non-glare screen at 
a very reasonable price!
SPECIFICATIONS:
CRT : 12" diagonal 90° deflection, 

non-glare screen
Active Display Area:
216(H) x 160(V)mm

Display Characters: 2,000 
(80 characters x 25 lines)

Description Cat.No. 1-9 10+ 
Green X14517 $189 $179
Amber X14518 $189 $179

RITRON 2 MONITORS
Stylish 20MHz, non-glare 12 inch 
monitors available in green or amber 
displays and featuring swivel base 
that tilts forward and back and 
swivels right to left!
Green Cat.X14506 Normally $235
Amber Cat.X14508 Normally $239

SPECIAL, ONLY $199

PRINTER RIBBONS
CP80, BX80, DP80, BX100, MB100
ALL A CRAZY LOW $9.95

id——a
PRINTER LEAD FOR IBM* 
• Suits IBM* PC XT and compatibles 
• 25 pin “D" plug (computer end) 

to Centronics 36 pin plug
Cat.P19029 1.8 metres $19-95
Cat P19030 3 metres $29.95

CANON A-40 PRINTER
• Serial Impact Dot Matrix
• 140 C P S
• Near Letter Quality Mode
• 1 4K Buffer
Cat C20040 $595

NEC DISK DRIVES
3^” DISK DRIVE

• 1 M/Byte unformatted,
(640K formatted).

• Double sided, double density,
• Access Time 3m/sec
Cat $265

5V4” SLIMLINE
• Switchable 1.6 M/Byte to 1 M/Byte 

unformatted
1.2 M/Byte to 720K formatted

• Double sided, double density,
• AT compatible
Cat. C11906 $295

8” SLIMLINE
• Double sided, double density,
• 1.6 M/Byte unformatted.
Cat. C11908 $795

IBM* COMPATIBLE 
DISK DRIVES

Tired of paying out more for 
Japanese Disk Drives? These 
“direct import" Hong Kong disk drives 
are the solution! They feature 
Japanese mechanical components, 
yet cost only a fraction of the price!
Cat.No. Description Price
C11801 500K Normally $199

SPECIAL, ONLY $179
C11803 1 M/Byte $239
C11805 1.6 M/Byte $259

20 M/BYTE HARD DISK 
DRIVE FOR IBM* AND 
COMPATIBLES
NEC drive with DTC controller card
Cat X20010 WAS $995

SPECIAL, ONLY $8»
'IBM is a registered trade marie

2 & 4 WAY 
RS232 DATA TRANSFER 

SWITCHES
If you have two or four compatible 
devices that need to share a third or 
fifth, then these inexpensive data 
transfer switches will save you the 
time and hassle of constantly 
changing cables and leads around. 
• No power required
• Speed and code transparent
• Two/Four position rotary switch on 

front panel
• Three/Five interlace connections 

on rear panel
• Switch comes standard with 

female connector
2 WAY Cat X19120 -$4^5* $95 
4 WAY Cat X19125 J$445'$135

2 & 4 WAY 
CENTRONICS DATA 

TRANSFER SWITCHES
Save time and hassles of constantly 
changing cables and leads around 
with these inexpensive data transfer 
switches These data switches 
support the 36 pin centronic interface 
used by Centronics, Printronics, 
Data Products. Epson, Micronics. 
Star, and many other printer 
manufacturers
• No power required
• Speed and code transparent
• Two/Four position rotary switch on 

front panel
• Three/Five interface connections 

on rear panel
• Switch comes standard with 

female connector
• Bale locks are standard
2 WAY Cat X19130 41W $95 
4 WAY Cat X19135 «$143* $135

IBM* XT COMPATIBLE 
COMPUTERS "0,n $795*
Check these features and our prices. We re sure you ’ll agree 

they're exceptional value for money!
Assembled in Australia!
Tested by us for 24 hours 
prior to delivery!
150W power supply

(Japanese drive

AT style keyboard 
Operating manual 
8 Slot motherboard 
6 Months warranty!

(Japanese drives available for an extra $50 each)

* $795 COMPATIBLE COMPUTER 
256K RAM Single Drive, Graphics and Disk Controller Card. $795 

256K RAM COMPATIBLE COMPUTER 
2 x 360K Disk Drives, Multifunction Card, Colour Graphics, Disk 
Controller, 1 Parallel Port. (Includes Timer Disk) .............. $1,095

640K RAM COMPATIBLE COMPUTER 
2 x 360K Disk Drives, Multifunction Card, Colour Graphics, Disk 
Controller, 2 Serial, 1 Parallel Port. (Includes Timer Disk). $1,150 

20 M/BYTE HARD DISK COMPATIBLE 
COMPUTER

20 M/Byte Hard Disk, 360K Disk Drive(s), 640K RAM, Multifunction 
Card, Colour Graphics, Disk Controller, 2 Serial, 1 Parallel Port.
(Includes Timer Disk) 
Single 360K Floppy Disk Drive ......................................only $1,850
Dual 360K Floppy Disk Drives ...................................... only $1,995

IBM* AT COMPATIBLE
Assembled & Tested in Australia!

• 1 M/Byte Main Board • 6 MHz
• 1.2 M/Byte Floppy Disk Drive • 80286 CPU
• Colour Graphics Display Card • 8 Slots
• Floppy & Hard Disk Controller • 20 M/Byte Hard Disk
• Printer Card and RS232 • Keyboard
• 200W Power Supply • Manual
• 6 Months Warranty 

  only $2,975

Now you can buy top quality 51/4” disks that are also 
the cheapest in Australia! They even come with a 5 
year guarantee, which indicates the quality of these 
disks. So why pay 2-3 times the price for the same 
quality?

MICRODOT S1/*" DISKS!
DESCRIPTION 1-9 BOXES 10+BOXES

5V4” S/S D/D $14.95 $13.95 
5V4” D/S D/D $15.95 $14.95 

(SEND $2 FOR SAMPLE DISKI)

MICRODOT 5’A" HIGH DENSITY
1-9 BOXES 10+BOXES 100+BOXES

$49.95 $44.95 $39.95
(PER 10 DISKS) (PER 10 DISKS) (PER 10 DISKS)

5 W D/S "NO FRILLS DISKS 
FROM 90C EACH!!

Bulked packed, Microdot D/S D/D without boxes, or brand name, 
just their white card jacket!
10-99 DISKS 100+DISKS 1,000+DISKS

$1.20ea $1.10ea $0.90ea
(SEND $2 FOR SAMPLE DISK!)

(TAX EXEMPT PRICES LESS 20c PER DISK)

3 Vz" NO FRILLS7' DISKS!
D/S D/D disks with white boxes but no brand name.
(These are a top name brand, but we can't tell you which.)
10-99 DISKS

$42.50
(PER 10 DISKS)

100 + DISKS

$39.95
(PER 10 DISKS)

1,000+DISKS

$35.00
(PER 10 DISKS)

(SEND $5 FOR SAMPLE DISK!)
(TAX EXEMPT PRICES LESS 40c PER DISK)

Verbatim
i DataLife

VERBATIM DISK 
SPECIALS!

All prices 10 disk boxes!
Description 1-9 10+
5 V4" S/S D/D ... ... $27.95 $26.95
5Va" D/S D/D .. .... $34.95 $32.95
5V4” High Density $59.95 $49.95
31/2” S/S D/D .. ....$54.95 $49.95
3'72” D/S D/D ... ... $59.95 $55.95

JUMBO 5V4” DISK 
STORAGE
If you've got lots disks, you'll 
appreciate the extra capacity of this 
disk storage unit when it comes to 
locating “that" disk!
Features...
• 100 disk capacity
• Smoked plastic cover
• Lockable (2 keys supplied)
• 9 Dividers/spacers
C16020 only $24.95
C16027 (Hinged Lid) $26.95

5V4” DISK STORAGE
Efficient and practical Protect your 
disks from being damaged or lost' 
Features...
• 70 disk capacity
• Smoked plastic cover
• Lockable (2 keys supplied)
• Dividers/spacers
Cat C16025 only $19.95

COMPUTER PAPER
Quality paper at a low price! 2,000
sheets of 60 gsm bond paper
Cat. C21003 11 x 91/2" $39.95
Cat C21005 15x11" . $67.95

PAPER TAMER
• Restores order to the top of your 

desk or work area
• Made of white plastic coated steel 
• Stores up to 900 continuous sheets
• Allows perfect paper feed
• Allows easy examination of pnnt out 
C21O5O(1O") only $49.95
C21O5O(15") only $79.95

(Printer and paper not included)

IBM* XT 
COMPATIBLE CARDS

NEW! NEW! NEW! NEW!
20M/BYTE HARD DISK CARD
XT compatible, simply plugs straight 
in to your computer!
Cat........................................... $1,195

Colour Graphics Card
Cat. X18002 ........................ $129

Graphics Card
(Hercules compatible)
Cat. X18003 ........................... $145

Floppy Disk Drive Controller Card 
(2 Drives. 16 Bit)
Cat. X18005 ............................. $59

Floppy Disk Drive Controller Card 
(4 Drives, 16 Bit)
Cat. X18006 ........................... $65
High Resolution Mono Card
Cat. X18007 ....................... $199

Colour Graphics & Printer Card
Cat. X18010 $149
768kB RAM Card (without memory) 
Cat. X18012 $89

Printer Card
Cat. X18017 $34.95
Game I/O Card
Cat. X18019 $37.95

XT Motherboard (without memory) 
Cat. X18020 $225

Clock Card
Cat. X18024 $57.50
RS232 Card (without cable)
Cat. X18026 $52.50
RS232 & Clock Card
Cat. X18028 $95
XT Turbo Motherboard
(without memory)
Cat. X18030 $275

Multi I/O & Disk Controller Card
Cat. X18040 $169
I/O Plus Card
Cat. X18045 $129

768K Multifunction I/O Card 
(includes cable but not 41256 RAM) 
Cat. X18050 ........................... $199

Hard Disk Controller Card
Cat. X18060 ............................ $195

Enhanced Graphics Adaptor Card 
256K RAM on board

Cat. X18070 ................. $295

64K Printer Buffer Card
Cat. X180?? $139

(AT COMPATIBLE)
Enhanced Graphics Adaptor Card 
(Award Bios)
Cat. X $495

Rod Irving Electronics
48 A'Beckett St, MELBOURNE 
Phone (03) 663 6151
425 High St, NORTHCOTE
Phone (03) 489 8866
Mail Order and Correspondence: 
P.O. Box 620, CLAYTON 3168
Telex: AA 151938

MAIL ORDER HOTUNE 
008 335757 
(TOLL FREE)

(STRICTLY ORDERS ONLY)
LOCAL ORDERS 

& INQUIRIES 
(03) 543 7877

POSTAGE RATES:
$1 $9.99 $2.00
$10 $24.99 $3.00
$25 $49.99 $4.00
$50 $99.99 $5.00
$100 $199 $7.50
$200 $499 $10.00
$500 plus $12.50

The above postage rates are for 
basic postage only Road Freight, 
bulky and fragile items will be 
charged at different rates.
All sales tax exempt orders and 
wholesale Inquiries to: 
RITRONICS WHOLESALE.
56 Renver Rd, Clayton. 
Ph. (03)543 2166(3 lines)
Errors and omissions excepted
'Apple and IBM are registered trade names
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Rod Irving Electronics, 
one stop bargain shopping!

Cat L11048

100- 
$2.25 
$6.25 
$6.25

8087-3 (4.77MHz) 
8087-2 (8MHz) 
8087-1 (10MHz) 
80287-6 (6MHz) 
80287-7 (8MHz)

10+ 
$2.75 
$6.50 
$6.50

TV INTERFERENCE 
FILTER
Cuts CB/Ham signals interference

8087
Genuine Intel chips with manual 
and data sheets packed In boxes!

$5.95

105x600mmCat H10560 $24.95

CIC9.100 9 conductor computer 
interface cable. Colour coded with 
mylar shielding. 9 x 7/0.16mm

CIC16 16 conductor computer 
interface cable Colour coded with 
mylar shielding 16 x 7/0.16mm

CIC12 12 conductor computer 
interlace cable Colour coded with 
mylar shielding 12x7/0 16mm

1 -9 metres 
$3.90/m

1 -9 metres 
$1.90/m

10+ metres 
$1.95/m

10+ metres 
$4.40/m

10+ metres 
$1.70/m

CIC25 25 conductor computer 
interface cable Colour coded with 
mylar shielding 25 x 7/0 16mm

10+ metres 
$2.50/m

10+ metres 
$3.40/m

1 -9 metres 
$2.50/m

1 -9 metres 
$2.70/m

RS232 INLINE 
SWITCHING BOX

25 pin D" plug to 25 pin “D" socket 
DIP switches allow easy switching

$269 
$385 
$585 
$475 
$679

NICADS!
Size Desc. 1-9
AA 0.5 A.H. $2.95

1.2 A.H. $7.95
1.2 A.H. $7.95

CO-AXIAL SOCKETS 
LOW LOSS SPLITTER
Gives 2 standard co-axial outlets
from one input 
Cat L11036 (left) 
Cat L11037 (right)

$4.95
$4.95

SEMICONDUCTORS! 
Always chsck our prices 

before you buy!

2716......
1-9 
$9.95

10+ 
$9.50

100+ 
$8.95

2732...... $8.95 $8.50 $7.95
2764..... $7.95 $7.50 $6.95
27128 .... $6.95 $6.50 $6.25
27256 ... $11.50 $10.50 $10.00
27512 ... $19.50 $18.50 $17.50
4116..... . $3.95 $3.50 $2.95
4164..... . $2.25 $1.95 $1.75
41256 ... . $6.95 $6.50 $5.95
555 8pin $0.50 $0.40 $0.35
6116.... . $3.95 $3.75 $3.50
6264 .... . $6.50 $6.00 $5.75
6802 .... . $5.00 $4.00 $3.75
6821 .... . $2.00 $1.80 $1.70
6845 .... . $5.00 $4.00 $3.75
7406.... . $0.40 $0.30 $0.25
INS8250 $29.95 $27.95

ECONOMY 
19” RACK CASE

Save with this quality rack mount 
case complete with vents, handles 
and assembly screws 
Tremendous value!
Dimensions: 480 x 134 x 250mm
Cat H10415 $44.95

BRAND NEW FANS
Quality, new fans for use in power 
amps, computers, hotspot cooling etc 
Anywhere you need plenty of air 
240V 45/8" Cat. T12461 $14.95 
115V 45/8" Cat. T12463 $14.95 
240V 3^/2" Cat T12465 $14.95 
115V 31/52" Cat T12467 $14.95
10 ‘ fans (mixed) only $10 each!

FAN GUARDS TO SUIT 
45/8" Cat T12471 $3.95
31/2" Cat. T12475 $3.95

COMPUTER CABLE
CIC6 6 conductor computer 
interlace cable. Colour coded with 
braided shield
(to IE422 specifications)
Copper conductor 6x7/0 16mm

MEL9501
Have you blown up your Apple drive 
by plugging it in backwards or not 
turning off the power while changing 
boards? We have the MEL9501 chip!

SPECIAL, ONLY $29.95

SLOPING FRONT 
INSTRUMENT CASE

Plastic with metal front panel, 
available in two sizes
H10450 190 x 120mm $12.95
H10455 265 x 185mm $21.95
measurements are approximate only

DIGITAL SPEEDO/ 
DIGITAL TACHO/ 
SPEED ALERT

Digital readout (LED) for both 
tacho and speedo
Alarm with sound at variable 
preset speed
Audible beeper and visual 
indicator
In built light indicator for night 
illumination
Designed for 12 volt negative 
earth electrical systems
Speedo 0 - I99kph
Tachometer 0 - 9900kph 
Speed alert 40 - 120kph 
Complete with mounting hardware

WIRELESS MICROPHONE 
RECEIVER WA100
Made by Piezo (Azden) of Japan, 
this device will turn any microphone 
fitted with a Cannon Type male 
socket into a wireless microphone 
The receiver will plug into any 
6.35mm microphone input. Both 
transmitter and receiver can be 
tuned from 76 - 81 MHz
Freq. Response: 50 - 16kHz 
Tunable: 76-81 MHz
Field Strength:

Transmitter 10uV/100 metres 
Receiver 15mV (100%)

Battery: Transmitter LR44 (1.5 V) 
Receiver 3 x UM4 (4 5 V)

Instructions: Japanese (English 
not available')

1 -9 metres
$4.90/m

MAINS MUFFLER
Sudden mains disturbances can 
seriously affect your computer 
equipment, and stored data So why 
risk it when you can have a Mains 
Muffler, particularly when the cost of 
one failure is likely to be greater than 
the purchase price! So vanish those 
dangerous clicks and voltage 
spikes forever with the Mains 
Muffler!
SPECIFICATIONS:
Maximum total load

1000W 4 AMP 250V 50Hz
Outlet Sockets

Attenuation: 150KHz - 47dB 
500KHz - 68dB 
10MHz - 66dB

Dual T Section:
VDR Transient suppression 
Surge capacity 200 Amp 8 x 20uS 

2 WAY Cat X10089 $199
4 WAY Cat X10090 $299

HIGH EFFICIENCY 
RADIAL FIN HEATSINK 
Black anodised with a thick base 
plate, this radial fin heatsink can 
dissipate large amounts of heat for 
maximum efficiency Designed by 
Rod Irving.
105x30mm Cat H10520 $ 3.50 
105x75mm Cat H10525 $ 3.50 
105x100mm Cat. H10529 $ 4.90 
105x140mm Cat H10534 $ 6.50 
105x150mm Cat H10535 S 6.75 
105x170mm Cat. H10538 $ 7.95 
105x 195mm Cat H10542 $ 9.90 
105x200mm Cat H10543 $ 9.90 
105x225mm Cat H10546 $10.50 
105x300mm Cat H10549 $12.00

R.R.P. $199Cat A10520
Our price, only $189

R.R.P. $89.95
OUR PRICE $74.95

BELL WIRE 
Red and white twisted 
Conductors: 2 x 1 strand 0 17mm 
Sheath: OD 2x 1.35mm

Cat A15064

PIEZO SIREN
• 4 piezo units in a high impact 
plastic cabinet
• Input 12V DC -200mA
• Output 115dB at 1 m. dual tone
• Compact size 105 x 85 x 45mm
• Smart design suits interior use
Cat. S15071 $23.95

PUSH BUTTON 
DIALLERS

Tired of old fashion dialling and 
re-dialling engaged numbers9 
These convenient push button 
diallers include last number redial 
(up to 16 digits) and instructions for 
an easy changeover
Cat. A12030 Normally $19.95

SPECIAL, ONLY $14.95

HORWOOD METAL 
INSTRUMENT CASES 
(ROUND HANDLES) 

84/6/V
H10461 153 x102 x203mm $18.95

84/8/V
H10462 203 x102 x 203mm $19.50 

84/10/V
H10463 254 x102 x203mm $19.95

84.12 V 
H10464 305 x 102 x 203mm $22.95

HORWOOD METAL 
INSTRUMENT CASES 
(SQUARE HANDLES)

93/6/V
H10467 153 x 76 x 228mm 

93/8/V
H10465 203 x 76 x 228mm

93/10/V
H10466 254 x 76 x 228mm

93/12/V
H10468 305 x 76 x 228mm

93/17/V
H10470 430 x 76 x 228mm

$16.95

$17.95

$18.95

Cat W 
1-9 rolls 
$19.00/m

10+ rolls
$17.50/m

COLOUR CAPPED 
KNOBS
Economy knobs with elevated 
white pointer 
Cat H10001 RED 
Cat H10002 BLUE 
Cat. H10003 GREEN 
Cat. H10004 YELLOW

S0.70
10-99
$0.65

100-
$0.60

$21.50 5*
$29.95

TEXTOOL SOCKETS
P17016 16pin 
P17024 24pin 
P17028 28 pin 
P17040 40 pin

$14.50 
$14.50 
$19.50 
$22.50

RS232 MINI JUMPER 
PATCH BOXES

Interface RS232 devices
25 pin inputs
25 leads with tinned end supplied 
Complete with instructions

Cat. X15653 Male to Male 
Cat. X15654 Female to Male
Cat. X15655 Female to Female

Normally $25.95
Only $19.95

- J
GREY FLAT RIBBON
CABLE
Cat No. Description
W12614 14 Way
W12616 16 Way 
W12620 20 Way 
W12624 24 Way 
W12625 25 Way 
W12626 26 Way 
W12634 34 Way 
W12636 36 Way 
W12640 40 Way 
W12650 50 Way 
W12660 60 Way

$/Mtr 
$1.90 
$2.20 
$2.50 
$2.90 
$3.20 
$3.60 
$3.90 
$3.90 
$4.90 
$5.90
$6.!90

RS232 WIRING 
ADAPTOR BOX 

»Male to female
» 25 Detachable plug on leads 
»2 mini lumpers
»Ideal for experimenting or 
temporary connections

Normally $39.95Cat. X15665
Only $29.!

$32.95
of internal winng 

Cat X15662

.95

CENTRONICS GENDER 
CHANGERS

e Female to Female
e Saves modifying or replacing 
non-mating Centronics cables 
e All 36 pins wired straight thiough.
Cat X15663 Male to Male
Cat X15661 Male to Female
Cat X15664 Female to Female

Normally $33 95.
Only $24.95

RS232 MINI TESTER 
Male to female connections 
All pin wired straight through 
Dual colour LED indicates activity 
and direction on 7 lines 
No batteries or power required 

T.D Transmit Data 
D S R Data Set Ready 
R D Receive Data 
C D Carrier Detect 
RTS Request to Send 
D T R Data Terminal Ready 
C T S Clear to Send
Cat. X15656 Normally $39.95

Only $29.95

RS232C NULL MODEM 
ADAPTOR

Male to female connections
Pins 2 and 3 reversed
All 25 pins connected

Cat. X15657 Male to Male
Cat. X15658 Male to Female
Cat X15659 Female to Female

Normally $22.95
Only $14.95

RS232 GENDER 
CHANGERS

Saves modifying or replacing 
non-mating RS232 cables 
All 25 pins wired straight through

Cat X15650 Male to Male
Cat X15651 Male to Female
Cat X15652 Female to Female

Normally $19 95 each
Only $14.95

CRYSTAL LOCKED 
WIRELESS MICROPHONE 
AND RECIEVER 
MICROPHONE SPECIFICATIONS: 
Transmitting Frequency: 37 1MHz 
Tiansmitting System: crystal 

oscillation
Microphone: Electret condenser 
Power Supply: 9 V battery 
Range: 300 feet in open field 
Dimensions: 185 x 27 x 38mm 
Weight: 160 grams
RECIEVER SPECIFICATIONS 
Recieving Freq: 37 1MHz 
Output Level: 30mV (maximum) 
Recieving System: Super 

heterodyne crystal oscillation
Power Supply: 9V Battery or 9V DC 

power adapter
Volume control 
Tuning LED 
Dimensions: 115 x 32 x 44mm 
Weight: 220 grams
Cat A10452 R.R.P. $113

Our price, $99

Rod Irving Electronics
48 A’Beckett St. MELBOURNE
Phone(03) 663 6151
425 High St, NORTHCOTE
Phone (03) 489 8866
Mall Order and Correspondence: 
P.O. Box 620, CLAYTON 3168
Telex: A A 151938

Hl
MAIL ORDER HOTLINE 

008 335757 
(TOLL FREE | 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

& INQUIRIES 
(03) 543 7877

POSTAGE RATES:

$12.50

$9.99 $2.00
$24.99 $3.00
$49.99 $4.00
$99.99 $5.00

i $199 $7.50
I $499 $10.00

$10 
$25
$50 
$100
$200 
$500 plus

The above postage rates are for 
basic postage only. Road Freight, 
bulky and fragile Hema will be 
charged at different rates.
All sales tax exempt orders and 
wholesale inquiries to: 
RITRONICS WHOLESALE.
56 Renver Rd. Clayton. 
Ph. (03) 543 2166 (3 lines) 
Errors and omissions excepted
•Apple and IBM me registered trade names

VISA

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877



Introduction to hifi, Pt. 15.

FM radio tuners — 3
Modern designs, digital tuning, 
specifications
Current model FM tuners differ little in terms of basic signal 
processing from those discussed in the preceding chapter. 
However, the changeover from manual to pushbutton tuning 
has added a whole new dimension to the design and a fresh 
challenge for those who like to keep up with the way in which 
circuits operate.

by NEVILLE WILLIAMS

The most accessable example of con­
temporary design practice for EA read­
ers is undoubtedly the Playmaster 
AM/FM Stereo Tuner described for 
home construction in the issues Decem­
ber 1985 to March 1986, with supple­
mentary material in July 1986. Those 
with access to these issues will be able 
to study the articles and diagrams in as 
much detail as they choose.

For the present purpose, Fig. 1 shows 
just the FM section of the particular 
tuner, extracted from the comprehen­
sive block schematic diagram in the 
December 1985 issue. The signal pro­
cessing modules, depicted vertically 
down the left-hand side, are essentially 
a logical up-date of those discussed in 
the previous article in connection with 
the relatively basic Heathkit AJ-1214 
tuner.

Referring to Fig. 1, the input circuit 
provides for a 7511 coaxial feed or 30011 
via an external balun.

Internally, the signal passes to a dou­
ble-tuned bandpass filter feeding a dual­
gate Mosfet as the RF amplifier, with 
AGC voltage applied to the second 
gate. The upgraded circuitry provides 
effective AGC but, more importantly, 
offers greater protection against so- 
called “third order intermodulation" — 
when signals from other powerful local 
stations interact in the front end of the 
receiver to create spurious intermodula­
tion products affecting the wanted sta­
tion.

In the IF channel, a single NS (Na- 
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tional Semiconductor) LM1865 IC sub­
stitutes for the two Motorola MC1357P 
ICs specified for the Heathkit, provid­
ing adequate IF gain, plus limiting im­
proved quadrature detection, AGC, sig­
nal strength meter drive, and a station 
detect signal, which is used when the 
tuner is operating in the “seek mode”. 
(Fed to the “Stop” input of the micro­
processor, as indicated, it interrupts the 
seek function and releases the mute, al­
lowing each newly found station to be 
heard).

Stereo decoding is performed by an­
other special-purpose IC, the NS 
LM1870, which adds a “blend” function 
to its other (now) routine duties. Blend 
combats background noise by progres­
sively merging the L and R components 
into mono, if the strength of the incom­
ing signal falls below a certain adjust­
able minimum. The “Forced Mono” 
input shown provides for manual 
stereo/mono switching at the discretion 
of the user.

50^.s de-emphasis components (not 
shown) are connected directly to speci­
fied pins on the IC. In the actual output 
circuit, supersonic filtering is configured 
somewhat differently from that in the 
Heathkit, involving a low-pass filter in 
each channel and a notch filter centred 
on 19kHz. The purpose of the latter is 
to prevent the pilot tone from penetrat­
ing any associated tape recorder and in­
teracting with the bias frequency and/or 
high-order audio harmonics to produce 
audible resultants.

Output switching is effected electroni­
cally rather than by mechanical con­
tacts.

Electronic tuning
These refinements notwithstanding, 

by far the most radical design depar­
ture, now virtually standard in modern 
up-market tuners, is the use of so-called 
“crystal locked" or “quartz synthesiser” 
electronic pushbutton tuning and read­
out, in place of the traditional gang ca­
pacitor and tuning dial. But while it 
makes a dramatic difference to the ex­
ternal controls and the internal 
“works”, it is essentially an add-on fa­
cility, that does not greatly affect the 
basic signal processing circuitry.

To be sure, the familiar tuning ca­
pacitor and dial are missing, but there 
are signal input, RF and oscillator coils, 
as before, along with parallel “trimmer” 
capacitors for circuit alignment. In place 
of the mechanical gang sections are an 
equivalent number of matched varicap 
diodes (sometimes called varactors), the 
capacitance of which is electrically con­
trolled by a common DC voltage. Vary­
ing this voltage, by whatever means, 
tunes the front end of the receiver just 
as surely as rotating the drive spindle of 
a tuning gang.

(By way of interest, a simple AM 
radio described in EA for January 1987 
uses varicaps with the applied voltage 
tuned manually using a lOkil potenti­
ometer).

In the case of the Playmaster Stereo 
AM/FM Tuner, tuning is executed by 
an NEC “dedicated” microprocessor — 
a computer-style IC designed expressly 
for the purpose. How it operates is dis­
cussed in the original articles but the 
basic concept can be summarised to ad­
vantage, in association with the remain­
ing modules in Fig. 1.

In the Playmaster design, as in other 
modern pushbutton tuners, the micro­
processor is connected to an AM/FM



switch on the front panel, along with an 
adjacent row of pushbuttons (numbered 
1-6) by which the operator can nomi­
nate or “input” the station he/she wants 
to listen to (Fig.2). The microprocessor 
acknowledges the instruction by display­
ing the mode and frequency in the ap­
propriate readout windows.

At the same time, with the help of an 
external buffer amplifier (Fig.l), it pro­
ceeds to readjust the voltage applied to 
the varicaps and thereby change the 
front-end tuning to match the display. 
In round figures, the amplifier boosts 
the 0-5V control voltage (“error out­
put”) available from the microprocessor 
to around 0-28V DC, needed to control 
the varicaps.

To sense the frequency to which the 
tuner is set at any given time, the mi­
croprocessor monitors the frequency of 
the local oscillator, allowing for the fact 
that it is required to operate 10.7MHz 
above the centre of the input signal 
passband. As indicated in the diagram, 
the monitoring process involves the use 
of a “dual modulus” (or dual mode) 
prescaler IC — in this case, one that 
can divide the oscillator frequency by 
either 16 or 17, to bring it into a range 
which the microprocessor can cope with 
more easily.

The microprocessor has its own in­
built “programmable" (or internally ad­
justable) divider, which can further di­
vide the oscillator frequency (after pre­
scaling by a suitable factor so that it can 
be compared directly with a 25kHz- 
based reference frequency, stepped 
down from a precision 4.5kHz quartz 
crystal.

To facilitate the comparison, the mi­
croprocessor has. as part of its rather 
comprehensive programming, what is 
known in computer jargon as a "look­
up table". Given the frequency channel 
of the wanted station, the microproces­
sor is able automatically to set the pres­
caler and its own programmable divider 
to implement the appropriate frequency 
comparison — a different combination 
for each individual FM channel.

Any discrepancy between the two fre­
quencies being compared generates an 
error output voltage which, when ampli­
fied and applied to the varicaps, has the 
effect of changing the front-end tuning

Fig.l: the FM section of the Play master AM/FM stereo tuner represented in block sche­
matic form. It is typical of modern design practice, using advanced ICs and crystal- 
locked pushbutton tuning.

to close the gap. ultimately locking the 
variable oscillator to the reference crys­
tal.

Fortunately, this all happens in much 
less time than it takes to tell — almost 
instantaneously, in fact, as far as the 
user is concerned. There is just the 
slightest pause, rendered all the more 
fuss-free because the microprocessor 
mutes the audio output briefly when­
ever it is performing a tuning function.
The pushbutton era

In operation, the microprocessor con­
stantly scans the AM/FM switch and the 

pushbuttons which would normally have 
been pre-programmed by the user so 
that each represents a particular fre­
quency or station. Thanks to the 
47.000mF supply voltage "super capaci­
tor" shown, the pre-programming does 
not disappear when the tuner is 
switched off, being retained in the com­
puter chip's memory bank, even after 
months of disuse.

Pushing button 6. for example, may 
effectively be an instruction to tune, 
say. 2SER (Sydney) on 107.5MHz. That 
would mean a local oscillator frequency 
of 118.2MHz and particular settings for

FRONT PANEL DISPLAY

SIGNAL STRENGTH 
METER

tune t»

Oseek o o 
____________

MEMORY
1 2 3 4 5 6 ENABLE

AM/FM O O O O O O O* LEDS

O O O O O Q o Q
— PUSH BUTTON »WITCHES

Fig.2: the front panel layout of the Playmaster AM/FM tuner. I he 9-segment bargraph (left) can depict signal strength much more accu 
rately than is usually the case.
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the prescaler and programmable divider 
to permit the signal derived from the 
oscillator to be compared directly to the 
reference.

Depending on whether the local oscil­
lator frequency is high or low relative to 
the reference, and as explained in the 
original article (January 1986, p.36), the 
microprocessor generates an “error” 
voltage which, in turn, controls the volt­
age fed to the varicaps and brings the 
local oscillator into step with the refer­
ence.

The system operates continuously so 
that it fulfills the dual function of ini­
tially tuning the receiver to the desired 
station and of countering any drift that 
may otherwise occur.

The buttons shown in Fig.2 give in­
stant access to any 6 FM and any 6 AM 
stations that the user may nominate. 
Some tuners provide a somewhat wider 
range of options, with JVC’s model 
W77CD near the top of the list, with no 
less that 16+16 options (EA, January 
1987, p.36). Stations which cannot be 
covered directly by pushbuttons are nor­
mally accessed by the manual “tune” or 

• “seek” buttons.
How these are used, and the routines 

for programming the main selector but­
tons, vary somewhat from one model 
tuner to another but are invariably cov­
ered by instructions in the user manual.

A point to note is that both FM and 
AM broadcast station frequencies in 
Australia follow a strict pattern and are 
capable of being represented by a four- 
figure readout: either three or four fig­
ures in the case of AM (531 to 
1692kHz); either two or three figures 
plus one decimal place in the case of 
FM (88.1 to 107.9MHz).

Some commercial tuners provide a 
potential five-figure readout and provi­
sion to increment FM channels by 
25kHz. Whatever value these facilities 
may have in some other countries, they 
are redundant as far as Australia is con­
cerned.

More important in practice is the 
readability of the figures from a dis­
tance, as determined by their size and 
brightness. It is handy to be able to 
verify at a glance the station to which 
one is listening. It is even more so 
when, as with the Playmaster tuner, the 
user has the option of using it in con­
junction with an infrared remote con­
troller (EA, July 1986).

Parameters and 
specifications

lo round oft this discussion, it may 
be helpful to list and comment briefly 
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Fig.3: performance curves of the FM section of the Playmaster AM/FM stereo tuner 
showing recovered audio level, bargraph reading, stereo S/N and mono S/N plotted 
against signal input. The curves should be studied in association with the latter section of 
the article dealing with parameters and specifications.

on the various parameters which define 
the design and performance of good 
quality domestic FM tuners (and receiv­
ers). The comments should be helpful in 
interpreting published specifications.

In AM/FM tuners, the specifications 
are normally subdivided into “AM Sec­
tion” and “FM Section”, with an 
“Audio Section” as well in the case of 
AM/FM receivers. Performance figures 
in each mode may differ considerably 
and should not be confused. The ob­
servations below relate specifically to 
the performance of the “FM Section" as 
a signal source.
Specification Range: where a range of 
figures is quoted in what follows, the 
preferred specification is denoted by an 
asterisk.
Frequency Band Coverage should ex­
tend from marginally below 88MHz to 
marginally above 108MHz, with the 
ability to lock to channels starting at 
88.1MHz and spaced every 0.2MHz to 
107.9MHz. Beware of obsolete or 
"other-country" models which may not 
cover the required frequency range.
Limiting Point: For the FM system to 
operate to best advantage, the IF chan­
nel limiter stages should begin to limit, 
and to strip off unwanted AM compo­
nents, with the smallest possible FM 
input signal. The specification is not al­
ways listed but *2.0 to 3.0/4V is typical 
for high performance tuners.

Fig. 3 indicates that, in the case of 

the Playmaster tuner, limiting is effec­
tive at about 3/iV, with the recovered 
audio output completely flat for input 
levels above that figure.
Usable Sensitivity: often referred to as 
“IHF sensitivity" (Institute of High Fi­
delity), this specification indicates the 
ability of a tuner to resolve very weak 
("fringe area”) signals — an ability that 
depends both on the overall gain of the 
tuner and the amount of inherent noise 
it produces when operating under high 
gain conditions.

Usable sensitivity is expressed as the 
smallest fully tone-modulated FM signal 
from which the tuner can recover the 
audio component at a level 30dB above 
the total extraneous noise and distor­
tion. (Some manufacturers use a refer­
ence of 26dB). The test assumes mono 
mode and (preferably) the use of an 
audio filter to isolate the fundamental 
modulating tone for measurement pur­
poses.

In round terms and notwithstanding 
the above variations, the usable sensi­
tivity rating for a typical modern FM 
tuner should be around 1.0/4V when fed 
to a 7511 input (or 2.0/iV to a 30011 
input for equivalent signal power). 
Reference to Fig.3 shows" that the S/N 
performance of the Playmaster FM 
tuner is of this general order; at the 
lower limit of the curve, as drawn, it 
shows a signal/noise ratio in mono mode 
of 35dB with an input of 2/4 V to 7511.



Future Perfect.

Many speakers today are supposed to be digital ready. But 

what happens if there’s something beyond digital?
The original Bose' 901’ Direct/Reflecting speaker was 

ready for digital back in 1968, because it reproduced music 
with realism and impact never before heard from a speaker. 
Today 's Bose 901 Series V adds some 350 design 
improvements to the original’s legendary performance. 
Unlimited power handling and very high efficiency make the 
Series V speaker ideal for listening to the best that audio 
presently has to offer—the digital compact disc. And while 
no one can predict exactly what the future has in store, one 
thing is certain: it will sound better on the Bose 901 system.

Hear for yourself the lifelike sound which Hans Fantel of 
The New York Times says "... ranks with the finest and is. 
convincing with any type of music.” Audition the Bose 901 
Series V Direct/Reflecting' Loudspeaker System with your 
favourite compact disc or other fine recording For more 
information, and a list of authorised dealers in your area, 
please contact Bose (Aust.) Inc, 11 Muriel Ave Rydalmere, 
2116 or phone (02) 684 1022.

Better Sound through Research.



AN ASTONISHING NEW 
SOUND COMES TO CD

The only 
5-year 
laser 
warranty
The LONGLIFE'- laser 
tracking system is 
engineered for a 
minimum of 8000 
hours of service. 
(Replacing lasers on 
"bargain" CD units is 
prohibitively 
expensive.)

Clarity, 
transparency, 
imaging, 
openness...
Shure Ultra D6000 
explodes the myth 
that all CD players 
sound pretty much 
the same. It ushers 
in a new generation 
of sound purity that 
transcends the whole 
notion of audio 
"reproduction" and 
brings the sense of 
the actual reality of a 
musical performance. 
It is the best and 
most natural music 
source available at 
any price.

Compensates 
for imperfect 
discs...
Its advanced laser system 
uses three beams instead 
of one: one reads the disc 
while the other two give 
micro-precise guidance 
to the reader beam— 
overcomes vibrations and
disc li

ULTRA COMPACT DISC

imperfections.

PURELY 
PERFECT

PLAYER

Do computers play 
any part in your 

life?

If they do - or if you just want to 
find out about them — don’t miss 

each month’s issue of

A magazine for all computer users and enthusiasts, Your 
Computer has something for everyone — topical 

eatures on all aspects of the computing world, expert 
reviews of the latest software and hardware, 

up-to-the-minute information for business people and 
even games and advice for hobbyists.

AUDIO ENGINEERS PTY. LTD 
342 Kent Steet, Sydney, NSW 2000 

Ph: (02) 29-6731
MARKETEC PTY. LTD.

51 Scarborough Beach Rd 
North Perth, WA 6000 

Ph: (09) 242-1119

AUDIO ENGINEERS (VIC) 
Ph: (03) 850-4329

All Your Computer's articles are 
written in everyday English, 
not computer jargon, so even if 
you're a beginner there's 
something for you in every 
issue. And our regular columns 
on all the popular brands of 
microcomputers are packed with 
enough information to get any 
newcomer straight into the 

exciting world of computing.
At $2.95 — less if you take out 
a subscription — Your Computer 
is going to cost you a lot less 
than its overseas rivals — and 
provide you with the latest 
information on the computer 
scene in Australia at the same 
time. Look for it every month at 
your newsagent.
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The IHF or usable sensitivity is in­
formative as a laboratory measurement 
and of practical significance for an in- 
car FM tuner which, on occasions, may 
be called upon to intercept signals 
under highly adverse reception condi­
tions. It is less relevant for domestic hifi 
installations where the expectation is for 
stereo reception (wherever possible) 
with a much lower level of background 
noise. Read on:
Quieting Sensitivity is a supplementary 
rating which seeks to express the ability 
of a tuner to suppress noise on weak 
signals sufficient to offer reasonably 
good listening. It is represented by the 
minimum input signal which will ensure 
that the recovered audio signal with full 
modulation is 50dB (some use a refer­
ence of 46dB) above the tuner’s noise 
content.

Distortion is not included in this test, 
which can therefore be performed on a 
simple modulation on/off basis, without 
the need for a sharply tuned audio fil­
ter.

Fig.4: a good compromise selectivity curve 
for a stereo FM tuner: 250kHz wide be­
tween -6dB points and steep sides.

Typical good quality tuners exhibit 
quieting sensitivity figures in the range 
*3.0 to 5.0/xV in mono mode, the figure 
in the case of the Playmaster FM tuner 
being 3.6/zV. For stereo mode, the re­
quired input for 46/50dB quieting can 
be up to 10 times the mono figure, fall­
ing typically in the range *20 to 45/u.V 
into 750 (about 35/zV for the Playmas­
ter tuner),

(In most modern tuners, the circuitry 
switches automatically to mono mode or 
blend when the signal level falls close to 
or below the 46dB stereo quieting re­
gion. It was at exactly this figure in the 
Sony ST-JX220A tuner reviewed in the 
March 1986 issue).
Ultimate Quieting: sometimes referred 
to as the Ultimate S/N Ratio; this is the 
figure obtainable using a large input sig­
nal (typical of a strong signal area) and 
a low frequency filter to minimise 

power supply noise. A figure of 1000- 
2000/zV is commonly used for the meas­
urement and, for a typical good quality 
tuner, should yield a S/N ratio of 68 to 
*73dB in stereo mode, and from 74 to 
*78dB when switched manually to 
mono. If measured without a filter, the 
hum contribution from a well designed 
power supply should affect the above 
figures only marginally.
Signal/Noise Ratio: this is an ambiguous 
term, unless qualified in respect to sig­
nal input level and mono/stereo mode, 
and whether or not it includes power 
supply noise. In brochures from respon­
sible sources, it would probably signify 
S/N ratio under good listening condi­
tions, therefore ultimate quieting, as 
above — but treat with caution.
Bandwidth and Selectivity are areas of 
contention and compromise for which 
published specifications are frequently 
vague. A wide bandwidth is desirable to 
minimise envelope distortion (therefore 
THD) but can lead to problems with 
inter-channel interference. Fig.4 is a 
“textbook" selectivity curve for a stereo 
tuner suggesting, as a good compro­
mise, a bandwidth of 250kHz between 
6dB-down points. Beyond that, the 
sides should be as steep as practicable.

The most common specifications in 
this area are as follows:
Alternate Channel Selectivity: the origi­
nal thinking was that, at the very worst, 
FM stations in any one area would oc­
cupy alternate channels, normally 
400kHz apart. Selectivity was deter­
mined and rated on this basis, with fig­
ures (if quoted at all) ranging from 
about 65 to *90dB.
Adjacent Channel Selectivity covers the 
more demanding situation of how a 
tuner could cope with a transmission in 
an adjacent channel just 200kHz away. 
Again, the figures are not always quoted 
but those that are range from 40 to 
*75dB, as measured on channel 98. In 
opting for the higher figure, make sure 
that it is not being obtained at the ex­
pense of unacceptable THD.
Spurious Signal Rejection is a collective 
term covering the leakage of superhet 
“image” signals, local oscillator har­
monics, IF components &c, into the sig­
nal path. These effects are sometimes 
listed separately, at other times collec­
tively, as above. The figures for quality 
tuners range from around 70dB to as 
high as *90dB, where the matter has 
presumably received special attention.
Capture Ratio refers to an effect, evi­
dent in FM reception, whereby a tuner 
faced with two FM signals of differing 
strength tends to lock on to and demod­

ulate the stronger one and substantially 
reject the weaker — usually by about 
30dB. It is a fortuitous effect, not only 
in the presence of co-channel interfer­
ence but when multipath reflections of 
the wanted transmission might other­
wise cause problems.

A capture ratio of 1.5dB for a 30dB 
margin in signal level is good; l.OdB or 
less is even better.
Signal Strength Meter: potentially useful 
for observing the signal level from indi­
vidual stations and the effect of antenna 
adjustments, &c. Most conventional 
analog meters offer good reading ac­
curacy. Bargraph displays are decorative 
but those with only three or four seg­
ments are singularly uninformative. A 
9-segment display, as in the Playmaster 
tuner, can be related sensibly to signal 
strength, as indicated in Fig. 3.
Audio Frequency Response is limited by 
the system at the top end to well below 
19kHz. A typical specification for a 
modern hifi tuner would be 20Hz-15kHz 
within +0.5dB and -IdB — this on the 
assumption that 50/zs de-emphasis is ap­
plied to the received signal. Some older 
tuners, especially if intended for the 
American market, may apply 70/zs de­
emphasis, resulting in an overall 6-7dB 
loss at 15kHz.
Total Harmonic Distortion (THD): A 
figure of 1% was considered good at the 
end of the valve era. Solid state tech­
nology saw it come down to about 0.5% 
but some current model specifications 
are under 0.2% for stereo mode and 
under 0.1% for mono. In principle, the 
lower, the better; in practical situations, 
a measured figure of around 0.3% in 
stereo mode is entirely acceptable.
L/R Stereo Separation: 40dB or more at 
1kHz (or low and middle frequencies); 
35dB or more at 10kHz (upper treble).
L/R Channel Balance: typically ±ldB 
(250-6300Hz).
Sub-carrier Suppression involves as 
much attenuation as possible, both of 
the 19kHz pilot tone and artefacts of 
the 38kHz sampling frequency. It is 
likely to be particularly important where 
the user (illegally or otherwise) plans to 
record FM broadcasts on tape. A rejec­
tion figure of 50dB is desirable but 
some tuners offer 60dB or more, which 
is obviously to be preferred.
SCA Transmission (short for Subsidiary 
Communications Authority): refers to a 
background music service which some 
American FM stations transmit on an 
entirely separate subcarrier centred on 
67kHz. The system is not used in Aus­
tralia so that references to it in Amer­
ican source literature can be ignored. ©
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Part 6: the colour decoder — 2

Understanding 
colour television
Last month, we discussed the operation of a 
typical PAL colour decoder. Before continuing 
our study of the decoder, we’ll look again at 
the “U” and “V” signals and their relationship 
to each other.

by DAVID BOTTO

Fig.l is the horseshoe-shaped chroma­
ticity diagram (see also Fig.6, January 
1987). In this case, the diagram has 
been turned around so as to bring the 
“red” light wavelengths slightly to the 
left of the top of the diagram. The 
“blue” wavelengths are now at the right 
and the “green” wavelengths at the 
lower left. The “axis” lines show the 
positions of the “V” and the “U” sig­
nals.

This diagram will help us to under­
stand how the relative values of the 
“U” and the “V” signals produce vari­
ous colours.

Remember that the hue of a colour is 
determined by the relative signal volt­
ages of the “U” and “V” signals, and 
the saturation of a colour depends on 
the amplitude of the two signal voltages 
(see part 3, February 1987).

Fig.2 shows the vector diagram for 
blue. The solid line of the phasor arrow 
represents a lightly saturated blue. 
Medium saturation is indicated by the 
arrow on the line of dashes, and a heav­
ily saturated blue by the arrow at the 
top of the dotted line. The angle (and 
thus the hue) between the “U” and the 
“V” arrows remains the same, but as 
the saturation increases so does the 
phasor voltage.

Because the “V” signal in the PAL 
system is switched 180 degrees every 
other line of colour picture information, 
the signals for the next line are shown 
above the +“U” axis. On the third line 

(for the same hue) the signal is again 
below the +“U” axis.

Fig.3 shows the “cotton reel” wave­
form of the chroma signal before it 
passes through the PAL delay line and 
the adder/subtractor circuitry of the 

Fig.l: the horseshoe-shaped chromaticity diagram. The figures outside the perimeter are 
in nanometres. The hue of a colour is determined by the relative values of the “U” and 
“V” signals.

decoder.
The colour represented by each sec­

tion is marked on the diagram together 
with the proportional signal voltages. 
We need to know how this waveform is 
developed if we are to properly under­
stand the colour signals. You’ll remem­
ber that the colour signals are “weight­
ed” to prevent overloading the TV 
transmitter. So the “U” signal is the (B- 
Y) signal multiplied by 0.493, and the 
“V” signal is the (R-Y) signal multi­
plied by 0.877.

Fig.l shows the relative signal volt­
ages of the weighted colour bar signals. 
Notice that the phasor arrow lengths are 
given for each colour. Compare these
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Fig.2: the solid line represents lightly saturated blue, the arrow 
at the end of the dashes indicates medium saturation, and the 
dash-dot line indicates heavily saturated blue.

Fig.3: the “cotton reel” waveform of the chroma signal before it 
passes through the PAL delay line and the adder/subtractor cir­
cuitry of the decoder. Compare this diagram with Fig.1.

values with those shown in Fig.3 and 
you will see how the “cotton reel” 
waveform is formed.

The “U” and “V” weighted signal 
values for the colour bars are as fol­
lows:
Yellow: “V” = 0.1, “U” = —0.44 
Cyan: “V” = 0.62, “U” = 0.15
Green: “V” = -0.52, “U” = -0.29
Magenta: “V” = 0.52, “U” = 0.29
Red: “V” = 0.62, “U” = -0.15
Blue: “V” = -0.10, “U” = 0.44

Figs.4(a) and 4(b) show the two co­
lour signal waveforms after the “V” and 
“U” signals have been separated by the 
PAL delay line and the adder/subtractor 
circuitry.

The output from this circuitry consists 
of +2V or -2V to form the separated 
“V” signal, and +2U and -2U to pro­
duce the separated “U” signal. So in 
theory we should obtain signal outputs 
of twice the amplitude voltage of the 
input signal.

However, this does not occur in prac­
tice because of losses in the PAL delay 
line. But the proportional values of the 
colour bar signals remain constant pro­
vided we always consider peak white as 
equal to “1”. Compare the values 
shown in Figs.4(a) and 4(b) with the 
“V” and “U” values above.

In Fig.5(a), the (R-Y) waveform is 
shown as it appears at the output of the 
“V” synchronous demodulator. If you 
look at the positive and negative values 
of the “V" signals you will see how this 
waveform is formed.

Fig.5(b) is the (B-Y) waveform at the 
output of the “U” demodulator. This 
waveform is produced by using the posi­
tive and negative values of the “U” sig­
nal for each colour bar. Follow the 
values through carefully, comparing 

Fig.4(a) with Fig.5(a) and Fig.5(a) with 
Fig.5(b).

We now have the (R-Y) and (B-Y) 
signals but need to recover the (G-Y) 
signal. But before discussing how this is 
done we will first follow the luminance 
signal from the TV receiver video detec­
tor through to the picture tube cath­
odes.

Fig.6 shows the path of the luminance 
or “Y” signal. Consider that we have a 
complete colour bar signal at point “A” 
(from the video detector). Signals pass­
ing through the narrower bandwidth 
chrominance circuits take longer to 
reach their destination than do the 
wider bandwidth luminance signals.

To ensure that the luminance and 
chrominance signals arrive together at 
their destination, a delay line is used. 
This luminance delay line is quite differ­
ent in construction from the PAL glass 
delay line. Because of its relatively long 
delay time and the higher frequencies 
contained in the “Y” signal, compensa­
tion must be included to prevent exces­

Fig.4a: the “V” signal after separation by Fig.4b: the “U” signal after separation by 
the PAL delay line, but before démodula- the PAL delay line, but before demodula­
tion. tion.

sive phase distortion.
One method of construction is to use 

an insulated tube of Paxolin or plastic 
material with a strip of copper foil along 
its length. This is covered with plastic 
tape or plastic film. Finally, a coil of in­
sulated wire (about 46 SWG) is neatly 
wound from end to end. You can see 
the circuit symbol of the luminance 
delay line in Fig.6. The impedance of 
the delay line is Ikil and the signal 
delay time is about 0.6ms.

Included in the luminance amplifier 
circuitry is a 4.43MHz “notch” filter. 
This filter stops the chrominance infor­
mation from passing through and caus­
ing dots and possible desaturation of co­
lours on the displayed picture. The 
waveform of the luminance signal at 
point “Y” is shown in Fig.6.

We know that the luminance signal 
controls the brightness of the picture 
and supplies the fine detail. The com­
plete colour picture is then built up by 
additive colour mixing of the red, blue 
and green components.
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Recovering the G-Y signal
The two synchronous colour demodu­

lators produce the (R-Y) and the (B-Y) 
signals. You’ll remember that the lumi­
nance or “Y” signal consists of propor­
tions of voltages representing red. blue 
and green. These proportions are 59% 
green, 30% red and 11% blue which we 
showed by the formula:

Y = 0.59G + 0.30R + 0.1 IB
Remember that the values of R. G. B 

and Y are each taken as being 1.
So to find the values of (B-Y) all we 

need to do is to take "Y" from B. So 
(B-Y) = B — (0.59G + 0.30R + 
0.1 IB). This works out as:

(B-Y) = 0.89B — 0.59G — 0.30R.
In the same way, we can take “Y" 

away from (R-Y). This gives us R — 
(0.59G + 0.30R + 0.1 IB). This be­
comes:

(R-Y) = 0.70R — 0.59G — 0.1 IB
Again (G-Y) can be found by taking 

Y away from G because (G-Y) = G- 
(0.59G + 0.30R + 0.1 IB). This be­
comes:

(G-Y) = 0.41G — 0.30R — 0.1 IB
51% of (R-Y) works out as 0.36R — 

0.30G — 0.06B. 19% of (B-Y) is 0.17B 
— 0.06R — 0.11G. Add these together 
and we obtain — 0.41G + 0.30R + 
0.1 IB. This is exactly the same as (G- 
Y) above, except that the + and — 
signs are reversed.

In the colour TV receiver, 51% of the 
(R-Y) signal is combined with 19% of 
the (B-Y) signal. Then the resulting sig­
nal is inverted by passing it through an 
amplifier. In this way, the (G-Y) signal 
is recovered.

Fig.7 illustrates how this is done. 
Note that in the latest colour sets, the 

matrix circuitry is usually contained 
within a large scale integrated circuit, 
together with the remainder of the 
decoder circuitry.

Transistor QI amplifies the (R-Y) sig­
nal and Q3 does the same for the (B-Y) 
signal. Inverted (R-Y) signals from tran­
sistor QI and inverted (B-Y) from tran­
sistor Q3 are applied to two trimpots 
(VR1 and VR2). These trimpots are ad­
justed so that the base of transistor Q2 
is supplied with a signal consisting of 
51% -(R-Y) and 19% -(B-Y). This 
mixed signal is then passed through 
uninverted by transistor Q2 which acts 
as an emitter-follower, producing a (G- 
Y) signal at point "G".

Colour drive to the tube
In the late 1960s and early 1970s. al­

most all PAL receivers had colour dif­
ference drive circuitry (see Fig.6). In 

Fig.6: the colour difference output stage. In this circuit, the luminance signal is applied to the tube cathodes while the colour signals are 
fed to the three control grids.
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this type of circuitry the luminance sig­
nal is supplied to the tube cathodes, and 
the three colour signals are fed sepa­
rately to each of the picture tube’s three 
control grids.

Transistor QI in Fig.6 functions as a 
colour difference amplifier. Waveforms 
are shown on this diagram for an (R-Y) 
input with a colour bar input signal. 
The (G-Y) and (B-Y) amplifiers are 
identical. The two diodes (DI and D2) 
act as a “clamp” and are driven by 
pulses that come from the receiver line 
output transformer. DI and D2 conduct 
each time the pulses arrive at capacitors 
Cl and C2.

When this happens the DC voltage at 
point “G” is practically the same as the 
bias voltage. The result is that the pic­
ture tube grid is held at a DC voltage 
corresponding to the •'black" level of 
the signal. Look again at the waveforms 
in Fig.6 and note the black level. Ca­
pacitor Cl couples the collector of tran­
sistor QI to point “G" and thence via 
resistance RI to the picture tube grid.

A colour picture tube is more sensi­
tive to changes of cathode voltages than 
it is to changes of grid voltages. So 
when the amplified colour signals drive 
the tube control grids, rather than the 
cathodes, the signal must be greater by 
about 30 to 33 percent.

You will see from Fig.6 that the “Y” 
signal is applied to each of the picture 
tube cathodes. This means that the 
•'red" electron beam is controlled by 
the "Y" signal at the cathode, and the 
(R-Y) signal at the control grid labelled 
"r". But because -Y plus Y"= 0. (R-Y) 
at the grid and + Y at the cathode add 
up to R. The result is that the signal at 
the control grid acts as R only.

In the same way, (G-Y) at grid "g” 
becomes G. and (B-Y) becomes B at 
grid "b".

The fine detail of the picture is sup­
plied by the luminance signal as we dis­
cussed in previous articles in this series., 
You'll remember that when a mono­
chrome program is received, — perhaps 
an old black and white film — the pic­
ture depends entirely on the luminance 
signal. The brightness of each of the 
three electron beams must be adjusted 
so that the viewer receives the sensation 
of a monochrome picture.

In other words the brightness of the 
picture must vary from black through 
various shades of grey to peak white.

This setting up of the electron beams 
is called ■'Grey Scale Tracking". Fig.6 
shows the preset controls VR1. VR2 
and VR3 used lor this adjustment.

Usual!) the •'red" drive "Y" signal 
needs to be greater in amplitude than

Fig.7: how the G-Y signal is derived. Inverted R-Y signals from QI are mixed with in­
verted B-Y signals in Q3 to give the G-Y signal at Q3’s emitter.
the "green" and “blue" drive signals. 
This is because the "red" phosphor on 
the tube face needs the largest electron 
beam current of the three beams in 
order to emit the desired amount of red 
light. Having said this, keep in mind 
that colour picture tube design and tube 
face phosphor efficiency are constantly 
being improved by the manufacturers.

When a colour program is received, 
the brightness signal continues to supply 
the detail. The colour difference signals 
at the picture tube grids vary in inten­
sity according to the colour of the trans­
mitted picture so that a wide range of 
colours arc visible in the picture, these 
are. of course, produced by additive 

Fig.8: simplified circuit of the “red” output stage of an RGB drive colour TV receiver. 
The circuitry for the green and blue stages is identical.

mixing of the three primary colours. To­
gether. the luminance and colour signals 
make up the complete colour picture.

RGB drive
RGB drive is used in the newest co­

lour TV receivers, with all colour and 
picture detail information being sup­
plied to the tube cathodes. Typical co­
lour drive output voltages for a late 
model colour set are 90 volts peak-to- 
peak at the "red" cathode, and 70 volts 
peak-to-peak at the "green" and "blue" 
cathodes.

Fig.8 is a simplified circuit of the 
"red" output stage of an RGB drive co­
lour TV. The circuitry of the green and 
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blue stages is identical.
Notice the waveforms of the + “Y" 

and the (R-Y) input signals shown on 
the diagram.

The (R-Y) signal is fed to the base of 
transistor 01 and the "+Y" signal to 
the emitter. The (R-Y) and +Y signals 
together produce a "+R" signal which 
is inverted at the collector and becomes 
-R. The -R waveform is shown.

In the same way, in the "green" out­
put stage (G-Y) is added to +Y and in­
verted to give -G. Similarly, in the 
"blue" output stage (B-Y) adds to +Y 
and is inverted to produce -B. The -B 
and —G waveforms are also shown.

The -R. -G and -B signals are fed to 
the three cathodes of the picture tube. 
As- the three electron beams move to­
gether across the picture tube face 
forming the raster, changes in bright­
ness due to the detail of the picture af­
fect all three beams equally, making the 
picture brighter or darker. However, 
when .one of three colour signals varies, 
only the particular electron beam con­
trolled by that colour will be affected. 
In this way the fine detail of the picture 
is displayed with the full range of co­
lours added.

The one-chip decoder
A new development in colour TV re­

ceivers is the use of a single large scale 

integrated circuit which contains the en­
tire decoder circuitry. Fig.9 shows a 
simplified block diagram of such an IC. 
Notice that the frequency of the subcar­
rier oscillator is 8.86MHz instead of the 
conventional 4.43MHz. The output of 
this 8.86MHz oscillator is simply fed to 
an internal divide-by-2 circuit to derive 
the required 4.43MHz signal.

The divide-by-2 circuit also produes a 
precise 90 degree phase shift in the sub­
carrier signal fed to the PAL switch. 
This removes the need for any external 
phase adjustment control.

Note that the 90 degree phase shifted 
4.43MHz signal is supplied first to the 
PAL 180 degree switch and then to the 
"V" demodulator. If you check the 
block diagram of the PAL decoder 
shown in last month's article, you will 
see that the 90 degree phase shifted 
subcarrier signal feeds to the “U” 
demodulator. In fact, the 90 degree 
phase shifted carrier may be supplied to 
either “U" or to the “V" demodulator.

The luminance signal, after passing 
through the luminance delay line, is ap­
plied to point “L” which is the “Y” 
input pin connection to the IC. It then 
passes through the internal “Y" ampli­
fier and feeds into the RGB matrix cir­
cuit. The chrominance signal is supplied 
to point “C" and into the gated chromi­
nance amplifier. The output of this am­

plifier is fed to external PAL/chroma 
delay circuitry.

The resulting separated “U” and “V” 
signals then re-enter the decoder IC and 
are supplied to the (R-Y) “V” and (B- 
Y) “U” demodulators. Proportions of 
the (R-Y) and (B-Y) demodulated out­
puts supply the (G-Y) matrix circuitry. 
The (R-Y), (G-Y) and (B-Y) signals are 
then fed into the RGB matrix.

The output from the RGB matrix 
consists of “R", “G” and “B” signals 
which are then further amplified. Black 
level “clamping" (not shown) is applied 
to the signals within the IC. The colour 
signals are then amplified by external 
transistors to drive the three cathodes of 
the colour picture tube.

An external electronic switch allows 
the IC to operate on either the PAL or 
NSTC colour system.

You'll appreciate that our diagram 
(Fig.9) shows only the main features of 
this single IC decoder. Quite a lot of 
other circuitry is also contained within 
the IC. The important thing is that you 
understand the basic operating princi­
ples.

Next month, we'll begin considering 
the complete PAL colour television re­
ceiver. In particular, we'll consider the 
the tuner and IF stages, plus the power 
supplies, EHT generation and the other 
sections of the colour TV set. ®

Fig.9: simplified block diagram of the TDA 3562A single-chip colour decoder IC.
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This book covers in detail the construction of a wide range of audio 
projects The text has been divided into the following main sections: 
Pre-amplifiers and Mixers, Power Amplifiers, Tone Controls and 
Matching, Miscellaneous Projects.
All the projects are fairly simple to build and have been designed 
around inexpensive and readily available components. Also, to 
assist the newcomer to the hobby, the author has included a number 
of board layouts and wiring diagrams.

96 pages
$8.50

COMPONENT SPECIFIC
MODERN OP-AMP PROJECTS
R. A. Penfold BP0106
Includes a wide range of constructional projects which make use 
of the specialised operational amplifiers that are available today, 
including low noise, low distortion, ultra-high imput impedance, low 
slew rate and high output current types. Circuits using 
transconductance types are also included.
All of the projects are fairly easy to construct and a stripboard layout 
is provided for most of them so that even constructors of limited 
experience should be able to build any of the projects with the 
minimum of difficulty.

$8.50
112 pages

MODEL RAILWAY PROJECTS
R. A. Penfold BP0095
The aim of this book is to provide a number of useful but reasonably 
simple projects for the model railway enthusiast to build, based on 
inexpensive and easily obtainable components.
The projects covered include such things as controllers, signal and 
sound effects units, and to help simplify construction, stripboard 
layouts are provided for each project.

112 pages

AERIALS
AERIAL PROJECTS
R. A. Penfold BP0105
The subject of aerials is vast but in this book the author has 
considered practical aerial designs, including active, loop and ferrite 
aerials which give good performances and are relativley simple and 
inexpensive to build. The complex theory and mathematics of aerial 
design have been avoided.
Also included are constructional details of a number of aerial 
accessories including a pre-selector, attenuator, filters and tuning
unit.

$8.50
96 pages

25 SIMPLE AMATEUR BAND AERIALS
E. M. Noll BP0125
This concise book describes how to build 25 amateur band aerials 
that are simple and inexpensive to construct and perform well. The 
designs start with the simple dipole and proceed to beam, triangle 
and even a mini-rhombic made from four TV masts and about 400 
feet of wire.
You will find a complete set of dimension tables that will help you 
spot an aerial on a particular frequency. Dimensions are given for 
various style aerials and other data needed for spacing and cutting 
phasing lengths. Also included are dimensions for the new WARC

80 pages

25 SIMPLE SHORTWAVE BROADCAST BAND AERIALS
E. M. Noll BP0132
Fortunately good aerials can be erected at low cost, and for a small 
fractional part of the cost of your receiving equipment.
This book tells the story. A series of 25 aerials of many different 
types are covered, ranging from a simple dipole through helical 
designs to a multi-band umbrella.° as «n

80 pages

25 SIMPLE INDOOR AND WINDOW AERIALS
E. M. Noll BP0136
Written for those people who live in flats or have no gardens or other 
space-limiting restrictions which prevent them from constructing a 
conventional aerial system.
The 25 aerials included in this book have been especially designed, 
built and tested by Mr. Noll to be sure performers and give 
surprisingly good results considering their limited 
dimensions.

$6.00
64 pages

25 SIMPLE TROPICAL AND MW BAND AERIALS
E. M. Noll BP0145
Shows you how to build 25 simple and inexpensive aerials for 
operation on the medium wave broadcast band and on 60, 75. 90 
and 120 metre tropical bands. Designs tor the 49 metre band are 
included as well.

$6.00
64 pages

$6.00 FAULT-FINDING
HOW TO GET YOUR ELECTRONIC PROJECTS WORKING 
R. A. Penfold BP0110
The aim of this book is to help the reader overcome problems by 
indicating how and where to start looking for many of the common 
faults that can occur when building up projects.
Chapter 1 deals with mechanical faults such as tracing dry joints, 
short-circuits, broken P.C.B. tracks, etc The construction and use 
of a tristate continuity tester, to help in the above, is also covered- 
Chapter 2 deals with linear analogue circuits and also covers the 
use and construction of a signal injectorrtracer which can be used 
to locate and isolate the faulty areas in a project.
Chapter 3 considers ways of testmg the more common components 
such as resistors, capacitors, op amps, diodes, transistors, SCRs, 
unijunctions, etc., with the aid of only a limited amount of test 
equipment.
Chapter 4 deals with both TTL and CMOS logic circuits and includes 
the use and construction of a pulse generator to help fault-finding.

$8.50
96 pages

TRANSISTOR RADIO FAULT-FINDING CHART BP070 

C. E. Miller
Used properly, it should enable the reader to trace most 
common faults reasonably quickly Across the top of the chart 
will be found four rectangles containing brief descriptions of 
these faults, vis — sound weak but undistorted, set dead, 
sound low or distorted and background noises One then 
selects the most appropriate of these and following the 
arrows carries out the suggested checks in sequence until 
the fault is cleared Chart S4.00

ELECTRONIC A COMPUTER MUSIC
ELECTRONIC MUSIC PROJECTS
R. A. Penfold BP0074
Provides the constructor with a number of practical circuits for the 
less complex items of electronic music equipment, including such 
things as fuzz box. waa-waa pedal, sustain unit, reverberation and 
phaser units, tremelo geneator. etc.
The text is divided into four chapters as follows:

Chapter 1, Guitar Effects Units; Chapter 2, General Effects Units.
Chapter 3. Sound General Projects; Chapter 4, Accessories

$9.50
112 pages

ELECTRONIC SYNTHESISER CONSTRUCTION
R. A. Penfold BP0185
Should enable a relative beginner to build, with the minimum of 
difficulty and at reasonably low cost a worthwhile monophonic 
synthesiser, and also learn a great deal about electronic music 
synthesis in the process This is achieved by considering and 
building the various individual parts of the circuit that comprise the 
whole instrument as separate units, which can then be cgmbined 
together to form the final synthesiser. Printed circuit designs are 
provided for these main modules. Later chapters deal with 
sequencing and some effects units.

112 pages

MIDI PROJECTS 
R. A. Penfold BP0182
Provides practical details of how to interface many popular home 
computers with MIDI systems. Also covers interfacing MIDI 
equipment to analogue and percussion synthesisers.

112 pages

MORE ADVANCED ELECTRONIC MUSIC PROJECTS
R. A. Penfold BP0174
Intended to complement the first book (BP74) by carrying on where 
it left off and providing a range of slightly more advanced and 
complex projects. Included are popular effects units such as flanger, 
phaser, mini-chorus and ring-modulator units. Some useful 
percussion synthesisers are also described and together these 
provide a comprehensive range of effects including drum, cymbal 
and gong-type sounds.

96 pages

COMPUTER MUSIC PROJECTS
R. A. Penfold BPO173
Shows some of the ways a home computer can be used to good 
effect in the production of electronic music. Topics covered include 
sequencing and control via analogue and MIDI Interfaces, 
computers as digital delay lines and sound generators for computer

112 pages

MISCELLANEOUS
COIL DESIGN AND CONSTRUCTION MANUAL
B. B. Babanl BP0160
A complete book for the home constructor on 'how to make" RF, 
IF, audio and power coils, chokes and transformers. Practically every 
possible type is discussed and calculations necessary are given 
and explained in detail. All mathematical data is simplified for use 
by everyone. $$

96 pages

AN INTRODUCTION TO Z80 MACHINE CODE
R. A. & J. W. Penfold BP0152
Takes the reader through the basics of microprocessors and 
machine code programming with no previous knowledge of these 
being assumed. The microprocessor dealt with is the Z80 which 
is used in many popular home computers and simple programming 
examples are given for Z80-based machines including the Sinclair 
ZX-81 and Spectrum, Memotech and the Amstrad CPC 464. Also 
applicable to the Amstrad CPC 664 and 6128.

$10.00
144 pages

A Z-80 WORKSHOP MANUAL
E. A. Parr BP0112
This book is intended for people who wish to progress beyond the 
stage of BASIC programming to topics such as machine code and 
assembly language programming, or need hardware details of a 
Z-S0 based computer.

$12.00
192 pages

GETTING THE MOST FROM YOUR PRINTER
J. W. Penfold BP0181
Details how to use all the features provided on most dot-matrix 
printers from programs and popular word processor packages like 
Wordwise, Visawrite and Quill, etc. Shows exactly what must be 
typed in to achieve a given effect.

$11.00
96 pages

CIRCUITS & CONSTRUCTIONAL 
PROJECTS

BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS
R. A. Penfold BP0227
Shows the complete beginner how to tackle the practical side of electronics, 
so that he or she can confidently build the electronic projects that are 
regularly featured in the popular magazines and books. Also indudes 
examples in the form of simple projects that you can build.

$8.50
112 pages



50 PROJECTS USING RELAYS, SCR« AND TRIAC«
F. G. Ra yer BP0037
This book gives tried and practical working circuit« which should present 
the minimum of dificdty for the enthusiast to construct In most of the 
circuits there is a wide latitude in component values and types, allowing 
easy modification of circuits or ready adaption of them to individual needs

$8.50
112 pages

POPULAR ELECTRONIC PROJECTS
R. A. Penfold BP0049
Provides a collection of the most popular types of circuits and projects 
covering a very wide range of interests, including Radio. Audio. Household 
and Test Equipment projects.

$9.50
144 pages

ELECTRONIC TEST EQUIPMENT CONSTRUCTION
F. G. Rayar BP0075
This book covers In detail. the construction of a wide range ol test 
equipment for both the electronics hobbyist and radio amateur. Included 
are projects ranging from a FET amplified voltmeter and resistance bridge 
to a field-strength Indicator end heterodyne frequency meter.
Not only can the home constructor enjoy building the equipment but the 
finished product can also be uaefully utilised in the liztherance el his hobby.

MOO
96 pages

HOW TO USE OP-AMPS BP088
E. A. Parr
This book has been written as a designer's guide covering 
many operational amplifiers, serving both as a source book 
of circuits and a reference book for design calculations. The 
approach has been made as non-mathematical as possible 
and it is hoped, easily understandable by most readers, be 
they engineers or hobbyists.

$11.00
160 pages

ELECTRONIC GAMES
R. A. Penfold BP0089
Contain« « number of interesting electronic games projects using modem 
integrated circuits. The text is divided into two sections, the first dealing 
with simple games and the latter dealing with more complex circuits thus 
making the book deal lor bcth beginner and more advanced enthusiast take

IC 555 PROJECTS
E. A. P«rr
Every so often a device appears that is so useful! that one wonders how 
hfe went on before without it. The 555 timer is such a device, included 
m this book are basic and general circuit«, motorcar and model railway 
ouls. atams and noaemBtare as wta as a secfcn on tv 568. 568 trxl 5® ton

$9.50
176 pages (Available February 1987)

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.i 
R. A. Penfold BP0121
. .___ . -----------ooara oeannetan megaax* and bocks and com al aspects ol ampia P.C.B. ccrwnjcSon 
«ocmcmhanakWy aa posai* Chapter 2 oxers phoo^apí* methode of

3 ** ** ™* <* «**>0 W »
Printed orcuí board layouts.

80 pages

POWER SUPPLY PROJECTS
R. A. Penfold BP0078
The purpose of this book is to give a number of power supply designs 
including simple unstabiiised types, fixed-voltage regulated types and 
vanabie-voftage stabilised designs, the latter being primarily intended for 
use as bench supplies for the electronics workshop. The designs provided 
are all low-voltage types tor semi-conductor circuits This book should also 
help the reader to design his own power supplies

$7.50
96 pages

HOW TO DESIGN ELECTRONIC PROJECTS
R. A. Penfold BP0127

dJ**-*** *10 " PX Ml«»»' proRaa tan amdad
aaA Uocks w«h a mfrtorn d M and error, but vAhou reaatig to my sXancad 
mflftMIIUMk JB I rwt rtaawaMwv - Js ' * _ ___ - ..

128 pages

ELECTRONIC SECURITY DEVICES
R. A. Penfold BP0056
Many people associate the term "security device" with only burglar darms 
of various types, but in fact, any piece of equipment which helps to protect 
people and property against any form of danger could be termed a 
"security device"
Therefore this book, besides including both simple and more sophisticated 
burglar alarm circuits using light, infra-red and uftrasonic«. also includes 
many other types of circuits as well, such as gas and smoke detectors 
flood alarms, doorphone and baby alarms, etc.

112 pages
$9.50

COMMUNICATION
(Elements of Electronica — Book 5)
F' A- W,”°n BP0089
A look at the electronic fundamentals over the whole of the 
communication scene This book aims to teach the important 
elements of each branch of the subject.
Mœl of the modern transmissions system techniques are examined 
including line, microwave, submarine, satilite and digital multiplex 
scorns, radio and telegraphy. Tp assist in understanding these 
more thoroughly, chapters on signal processing, the electromagnetic 
wave, networks and transmission assessment are included, finally 
a short chapter on optical transmission.

$11.00
256 pages

50 SIMPLE LED
CIRCUITS
R. N. Soar BP0042
Contains 50 interesting and useful circuits and applications, covering 
many different branches of electronics, using one of the most 
"«’’’ansNe and freely walable components - the »sht-emmiting diode 
(LED) Also mckjdes circuits for the 707 common anode deploy.

$6.00

64 pages

IC PROJECTS FOR 
BEGINNERS
F. G. Rayer BP0097
Offers a range of simple projects based around a number of popular 
and inexpensive linear and digital integrated circuits 
With most projects, complete layput and/pr point-to-point wiring 
diagrams are included to help simplify construction.

$8.50
112 pages

ELECTRONIC PROJECTS
USING SOLAR CELLS
0 Bishop BP0082
This is a book of simple circuits which have applications in 
and around the home and that are designed to be powered 
by the energy of the sun. Although, if the reader wishes, they 
could alternatively be powered by the ordinary button cells 
or small dry batteries.

128 pages
S8.50

NEW RELEASES!

A TV-DXERS HANDBOOK BP0176
R. Bunney
Completely revised and updated Oy Roger Bunney who is 
probably one of the leading authorities in this country on the 
subject Includes many units and devices which have been 
designed and used by active enthusiasts, and often 
considerable ingenuity and thought have gone into the 
development of such units to overcome individual problems.

A practical and authoritative reference to this unusual 
aspect of electronics. (Large Format) S18.00

AN INTRODUCTION TO CP/M BP01B3
R. A. Penfold
CP/M is more than just a program to give a common set of 
standards and hence software compatibility between various 
computers It includes a range of commands that help with 
such things as file copying and editing, the directing of data 
to the appropriate device etc In order to get the best from 
CP/M and the programs running under it, a basic 
understanding of the system is highly desirable, and this book 
tells the story 96 pages $11.00

ELECTRONIC CIRCUITS FOR BP0179
THE COMPUTER CONTROL OF ROBOTS
R. A. Penfold
Provides information and circuits on computer control of 
electric motors (including stepper types), plus a range of 
useful sensors including visible light, infra-red. and ultrasonic 
types 96 pages $11.00

USING YOUR AMSTRAD CPC DISC DRIVES BP0189 
J. W. Penfold
Covers such things as tracks, sectors and formatting; 
AMDOS and CP/M operating systems including rules and 
regulations, filing from BASIC, file copying and transfer 
program development including MERGE and CHAIN 
MERGE: CP/M turnkey discs etc

$11.00
96 pages

FURTHER PRACTICAL ELECTRONICS BP0144 
CALCULATIONS AND FORMULAE
F. A. Wilson
Written in the same style as the first book (BP53) and with 
the same objectives in mind, this book is divided into the 
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following fourteen sections: Electricity, Electrostatics. 
Electromagnetism, Complex numbers, Amplifiers Signal 
Generation and Processing, Communication. Statistics. 
Reliability, Audio, Radio, Transmission Lines, Digital Logic 
and Power Supplies. 512 pages S16 00



New Products...
Product reviews, releases & services

New range of 
pre-packaged

The Velleman range of electronic kits 
from Belgium is now available in Aus­
tralia. Included in the range are audio, 
automotive, lighting, and power control 
projects, power supplies, infrared re­
mote controls, alarms, timers and 
meters.

Power conditioners
Sola Basic Australia has announced an 

extension to its popular Series 200 
Power Conditioner Line.

Previously available only in ratings up 
to 2.5kVA, units are now offered to 
18kVA. The new units are up to 30% 
lighter in weight than Sola’s traditional 
equipment, and some models may be

kits
All the kits are built onto fibreglass 

printed circuit boards which feature sol­
der masking and a screen printed parts 
overlay. They are supplied neatly 
packed in plastic cases and include full 
instructions and all the parts necessary 
to assemble the PCB. Depending on the 

configured for single or three-phase ap­
plication. All are on castors for easy 
positioning and plug/socket options are 
offered on the lower power units.

For further information contact Sola 
Basic Australia Ltd, 13 Healey Road, 
Dandenong, Vic 3175. Telephone: (03) 
791 1033.

kit, the purchaser supplies any ancilliary 
components (case, power supply, loud­
speaker, etc).

We received a sample 3-Tone Chime 
kit (No. K2569) and a Digital RPM 
Meter kit (No. K2625) for evaluation. 
Both kits included all parts, and good 
quality components and PCBs were sup­
plied.

The Door Chime kit is based on a 
Siemens door chime IC plus four ca­
pacitors, a resistor and trimpot. It re­
quires a power supply of between 7 and 
12V DC plus an 8-ohm loudspeaker.

The Digital Tacho has a 2-digit read­
out and provides readings up to 
9,900rpm with lOOrpm resolution. It is 
suitable for use with 2 or 4-stroke petrol 
engines with up to six cylinders and fea­
tures an intensity contol for the display 
brightness.

The tacho is built on two circuit 
boards, one for the display and the 
other for the counter circuitry. These 
are connected together using a pre­
stripped wiring loom. A front panel 
with an integral red filter for the display 
is supplied.

We assembled both kits as shown in 
the photograph, and both worked as ex­
pected without trouble.

The Velleman kit range is available 
from FHS Electronics, 59 Barry Parade, 
Fortitude Valley, Qld 4006. Phone (07) 
832 3700. Trade enquiries should be di­
rected to Fred Hoe and Sons, 246 
Evans Road, Salisbury, Qld 4107. 
Phone (07) 277 4311.

Octal transceiver 
from Fairchild

Newly released from Fairchild is the 
F552 octal transceiver which contains 
two 8-bit registers for temporary storage 
of data flowing in either direction.

Each register has its own clock pulse 
and clock enable input as well as a flag 
flipflop that is set automatically as the 
register is loaded. The flag output will 
be reset when the output enable returns 
to high after reading the output port.

Each register also has a separate out­
put enable control for its 3-state buffer. 
The separate Clocks, Flags and Enables 
provide considerable flexibility as I/O 
ports for demand-response data trans­
fer. When data is transferred from the 
A-port to the B-port, a parity bit is gen­
erated.

For further information contact Fair­
child Australia Pty Ltd, 366 Whitehorse 
Road, Nunawading, Vic. 3131. Tele­
phone (03) 877 5444.
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Tandy’s 1000EX 
personal computer

Tandy has announced the release of 
the 1000EX — an IBM PC compatible 
computer for the home, education and 
small businesses. The new computer in­
corporates Deskmate software.

The Deskmate software has a variety 
of applications such as Test, which is an 
editing system which includes cut-copv- 
paste functions, search and replace and 
underlining and boldface. Another fea­
ture of the software is Worksheet which 
produces a spreadsheet with 99 rows 
and 99 columns of numeric, text or cal­
culated cells. Within Deskmate are four 
functions: Calculator, Notepad, Calen­
dar , and Phone Directory.

A separate application, Filer is an aid 
for the office or home for any filing 
requirement. The Paint application is a 
graphics editor that includes functions 
for drawing basic shapes (solid or out­
line), lines, fonts and pattern files.

The operating system of the Tandy

Tektronics PC graphics

1000 EX includes Microsoft’s MS-DOS 
2.11 with GW BASIC. It has a 256K 
RAM that is expandible to 640K using 
PLUS Expansion Boards and Upgrade 
Boards. The new system uses the Intel

8088 and is clocked at 7.16/4.77MHz.
For further information contact 

landy Electronics, 91 Kurrajong Ave- 
™e’Druitt’ NSW 2770. Telephone:

Tektronics has released a new line of 
high performance colour graphics prod­
ucts for the IBM PC XT and AT and 
compatibles.

The product family includes the 
PLOT 10 PC4100 Graphics Co-pro­
cessor Board and a 640 x 480 Multiple 
Line Rate Graphics Monitor and two 
software emulation packages called 
PLOT 10 PC-054 and PLOT 10 PC-07. 
The Tektronix PC Graphics products 
are targetted for applications such as 
computer-aided design (CAD), techni­
cal data analysis (TDA) and business 
presentation graphics.

The PLOT 10 PC 4100 Graphics Co­
processor board uses the Texas Instru­
ments TMS34010 Graphics System 
(GSP) chip for fast, high-level graphics 
functions. The co-processor has two 
memory banks on its board — the dis­
play memory and one megabyte of gen­
eral-purpose interface (TGI) custom mi­
crocode for specialised graphics require­
ments.

The PC4100 graphics board features 
256 simultaneous colours for a palette 
of over 16 million colours. This makes it 
suitable for complex applications that 
involve shaded images.

For further information contact Tek­
tronix Australia Pty Ltd, 80 Waterloo 
Rd, North Ryde, NSW 2113 Tele­
phone: (02) 888 7066.
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SWR/power meter
Designed for testing cellular mobile 

telephones, the Model 03-801 
SWR/Power Meter accurately measures 
power and SWR in the 800-900MHz re­
gion. , ,

The unit is Australian made and 
comes with a detailed instruction

Quality
Leave It In Our 
Capable Hands

The price is right 
and deliveries are 

always on schedule 
Duet Electronics 

414 St. Georges Rd 
Thombury, 3071 

(03) 480-5803 (03) 484-4420 
Distributor In N.S.W.

16 Barambah Rd 
East Roseville 
(02) 406-5762 

manual. It is ideal for use by installers 
who need a rugged instrument for 
checking antennas and cabling.

For further information contact Call 
Me Communications, 28 Parkes St, Par­
ramatta, NSW 2150. Telephone (02) 633 
3545.

Non-crimp 
power connector

A new concept in power cable termi­
nation is now available from Utilux. 
Known as Cytolok, it eliminates crimp­
ing machines and dies and can be in­
stalled with a spanner or wrench.

The connectors are made from alu­
minium alloy which is heat treated and 
covered with a special protective finish. 
They are available in a number of sizes 
and can be used with standard or com­
pacted aluminium or copper conductors.

For further information contact Uti­
lux Pty Ltd, 14 Commercial Rd, Kings- 
grove, NSW 2208. Telephone: (02) 50 
0155.

Duet Electronics

DIP socket & 
terminal connector

Augat Inc’s Interconnection Compo­
nents Division has announced the devel­
opment of a new Shrink DIP socket.

The new DIP socket accepts devices 
on 0.07-inch pin to pin spacing, as op­
posed to conventional DIP sockets 
which have a 0.1-inch pitch. The tail is 
extended through the insulator, not the 
body of the sleeve, which helps prevent 
solder bridging when wave soldering.

All devices that are currently manu­
factured by Hitachi, Motorola and Mit­
subishi with a 0.07-inch pitch can be 
used with the new DIP socket. They are 
available in 28, 30, 48, 52 and 64 pin 
configuration.

Also available from Augat is the new 
2-ID terminal block which provide for 
factory or field wirable connections in 
seconds without special tools. Main 
specifications of the unit include 0.2- 
inch centre spacing, a 10A 300V rating, 
and integral standoffs to allow for more 
effective flux removal. The unit is avail­
able in direct solder-in or de-pluggable 
styles and accepts 18-22 AWG standard 
PVC insulated wire.

For further information contact Augat 
Pty Ltd, Unit 8, 158 South Creek Rd, 
Dee Why West, NSW 2099. Telephone: 
(02) 982 5666.

Logic devices 
from Fairchild

Fairchild Australia has recently 
released two new F100K ECL subnano­
second logic devices — F100104 and 
F100121. These devices are designed to 
simplify the job of converting from TTL 
to high-performance ECL designs.

The F100104 has five AND gates with 
true and complementary outputs. The 
availability of complementary outputs 
provides numerous opportunities to re­
duce package count. A function output 
that is the wire-NOR of all five gate 
outputs is also available for increased 
flexibility.

The device is available in ceramic 
DIP or Flatpak packaging.

The F100121 is a 9-bit inverting 
buffer with single input and output. All 
inputs have 50kil pull-down resistors. 
The F100121 has a maximum propaga­
tion delay of 1.6ns (1.9ns for F100104) 
and is also available in ceramic DIP or 
Flatpak.

For further information contact Fair­
child Australia Pty Ltd. 366 Whitehorse 
Road, Nunawading, Vic. 3131. Tele­
phone: (03) 877 5444.
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.07 

.07
°-65 °-55 0»

Plus 20% tax where applicable

P10890 DB15Plug 
P10891 DB 15 Skt 1.40 
P10892 DB 15 Cover

0.55
2.50
3.50 
0.90

0.03
0.03
0.05
0.09
0.10

Plus 20% tax where applicable*130

2.50 2.20
1.75 1.60 
.07 .06 
.07 .06 
.07 .06

(MO METRE ROLLS!
Cat.No. Description 1-9

10+ 
5.50

.10 

.12 

.10

10 «boxes 100-boxes 
$25.00 ---------

— *1<5 $135
mus 20% lax where applicable

CONNECTORS 
rae. Le 1 °00 5 b®08“5® °1 great value!
tat Nn ikicr . „

.08 

.16 

.08 

.08 

.13

Cat No. Descript. 1-4
W11222 3C2V 25.00 24.00W11224 5C2V 30.00 "

LINE LOSS PER 100 FEET (33M 200MHz) 
W11222 3C2V 6 2dB (Approx) ’
W11224 5C2V3 9dB (Approx.)

Plus 20% tax where applicable

COMPUTER CONNECTORS
Cat No. Description ' “ 
P10900 DB25Plug 
P10901 DB25Skt.

RITRON n MONITORS
Des^Stïi*** H^Kor in stylish case.

010502 MU45SM-50UA 8 50
010504 MU45O-10OUA
010505 MU450-50UA

PRICES!
MEMORY

20% tax where applicable

10-99 100- 1000 + 10K-
27512 $24.00 $22.00 $22.00 $22.00
4164-15P S 2.00 $ 1.70 $ 1.65 S 1.60
41256 $ 4.50 S 4.00 $ 3.80 $ 3.70
6116P-3 S 3.00 $ 2.90 $ 2.20 S 2.00
2716 $ 7.50 $ 7.00 $ 6.50 $ 6.00
27128 $ 7.00 $ 6.50 S 6.00 $ 5.50
2532 $ 8.50 $ 6.50 $ 6.40 $ 6.30
2732 $ 7.50 S 6.10 5 5.90 $ 5.50
27256 $ 9.00 $ 8.00 $ 7.00 6.50
6264 $ 5.50 $ 5.00 $ 4.50 S 4.00
2764 S 6.00 S 5.00 $ 4.50 $ 4.00

PANEL METERS
Cat.No. Descript. 
010500 MU450-1mA

I VERBATIM DATA LIFE 
DISKETTES

IS’/4” DS/DD S32.00
5 */4" H/Density $40.00

Q10510 MU450-5A 
Q10518 MU45 0-1A 
010520 MU450-20V 
Q10535MU45VU 
Q10530 MU52E 0-1 mA 
Q10533 MU52E0-5mA 
010538 MU650-50U  A 
010540 MU65 0-1 mA 
010550 MU650-100uA 
010560 MU6500-20V

100*
7.75
7.75
7.75
7.75
7.75
7.75
7.75

11.35

11.35

12.50
12.50
12.50

--------------- 12.50 11.35
Plus 20% tax where applicable 10.90

MICRODOT

500K DISK DRIVE FOR IBM'10+ 100 +

5X4 ” FLOPPY DISKS
Have a look at theae prices!

These ere ’00% certified, prime spec 
,d'»k»'"'«belledjackets.

_____<"»'like our oppositions)
■ Description
! §ilSci2Mo ^$^ïîr« 
| O/SOÆIC12445 $16.50 $14.00 S13.5O 

— Plus 20% tax where applicable■ Plus 20% tax where applicable 
Attwibon Schools. Government Depts etc 

^mP*® disk available on request! 
(Please send $2 to cover postage)I

12 months warranty!
1-9 iof
$145 $135

Plus 20% tax where applicable 
("IBM is a registered trademark)

100* 
$125

RESISTORS
’/4Wa«E12 carbon 
Bulk packed S6.5O per 1,000
Taped and boxed $6.50 per 1 000
$50.00 per 10K lots

™ AL FILM TAPED AND B°XeO
$14.00 per 1,000 lot
$120.00 periOK lot
SUPPLYE24 VALUE

Plus 30% tax where applicable

r feee
’ Etèsii
L j

Descript. 
78O5uC

10+ 
.45

100 + 
.44

7805KC 1.50 1.40
7812uC .45
7815KC 1.50 1.40
7818uC .50 .49
7818KC 1.50 1.40
7905uC .70 .60
7912uC .70 .60
UA323KC 4.50 3.90

Plus 20% tax where applicable SAMSUNG TTL MONITORS
Cat No. Desc. 1.3 d.

75 OHM COAX CABLE 
IN 1OOM ROLLS

SUPER DISCOUNT

HARD DISK DRIVE 
FOR IBM"

• 20 M/Byte
• Seagate hard disk
• Hard disk controller by Xebec
Cat. X20010

■ 5X4" FLOPPY DISKS 
IN BULK PACKS!

Plus 20% lax where applicable

DISK DRIVE FOR APPLE 'I du IM PACKS!
Attention schools, clubs, software 

■ houses etc! These are 100% certified.
prime spec. D/S D/D disks with a 5 year
warrant» and k.. - 1._ _I warranty and made by a leading 
manufacturer, only without labels or

■ . Pames! Bui have a look at the
■ price! Sensational value to say the least! 
" noar-rint in. inn 4

$175

(6502 SYSTEM) 
10-24 
$165

Plus 20% tax where applicable 
(‘Apple is a registered trademark)

25* 
$155

IDwcrlpt 10+ 100* 1,000-10,000.
D/S D/D $1.10 $1.00 $0.90 $0.80 

Plus 20% tax where applicable 
| sample disk available on request! 

(Please send $2 to cover postage)

Cat No. 
S15020 
S15021 
S15022

NICADS
Description 1-99
AA 5AH
C1.2AH
D1.2AH

$2.00
$5.55 
$5.75

100- 250» 
$1.90 $1.70 
$5.45 $5.15

« " «.50 $¿25
Plus 20% tax where applicable

Desc. 
2SJ49 
PN2222A 
PN3463 
PN3566 
PN3569 
PN3640 
PN3642 
PN3644 
PN4250A 
PN4356 
MPSA43 
MPSA56 
MPSA93 
BU126 
BU208 
BU326 
BC548 
BC557 
BC559

10 + 
5.50

.10 
.15 
.15 
.18 
.18 
.10 
.15 
.15 
.16 
.23 
.15 
.22

1.50

08 
.13 
.13 
.16 
.16 
.08 
.13 
.13

2SK134 
PN2907A 
PN3565 
PN3567 
PN3639 
PN3641 
PN3643 
PN3645 
PN4355 
MPSA42 
MPSA55
MPSA92 
SC1410 
BUX80 
2SD350 
BC547 
BC549 
BC558

.10 

.10 

.15 

.16 

.23

.15

Cat No. Descript. 
Z10135 IN4148 
Z10105 IN4002 
Z10107 IN4004 
Z10110 IN4007 
Z10115 IN54O4 
Z10119 IN5408

Plus 20% ti

P10902 DB25 Cover 
Pl2210 Cent. Solder 
P12200 Cent. Crimp
P10880 DB9Pfug 
P10881 DB9SM.1.40
P10882 DB9 Cover

3.50 
4.50 
1.30
1.30 
0.60
1.30
1 30

0.70 
0.75 
0.65
3.15
4.00
1.20
1.00 
0.55
1.20
1.00

Pius 30% tax where applicable P10960 Pin Une Male
P10962 Pin Chasis Male

TANTALUM CAPACITORS
Cat.No. Description 
R16124 4.7uF16V
R16125 10uF16V 
R16126 15uF16V 
R16128 22uF16V 
R16132 47uF16V 
R16134 68uF16V 
R16220 4.7uF16V 
R16224 10uF16V 
R16228 22uF16V 
R16300 0.1uF35V 
R16302 0.15uF35V 
R163O4 0.22uF35V 
R16306 0.33uF35V 
R16308 0.47uF35V 
R16310 0.68uF35V 
R16311 0.82UF35V
R16312 1uF35V 
R16314 1.5uF35V 
R16316 2.2UF35V 
R16318 3.3uF35V 
RI 6320 4.7uF35V

10+ 
$0.24 
$0.25 
$0.38 
$0.42 
$1.55 
$1.80 
$0.35 
$0.38 
$1.20 
$0.13 
$0.13 
$0.15 
$0.15 
$0.15 
$0.16 
$0.18 
$0.15 
$0.24 
$0.24

100+ 
$0.18 
$0.23 
$0.36 
$0.40 
$1.20 
$1.50 
$0.33 
$0.37 
$1.00 
$0.12 
$0.12 
$0.12 
$0.14 
$0.14 
$0.15 
$0.15 
$0.12 
$0.20

$0.35—— • $0.33
30% Sales tax where applicable

POLYESTER 1OOV
•GREENCAP" TYPE

Cat No. Descriptit 
R15131 ,001uF

ion 1-99 100

P10964 Pin Une Female
P10966 Pin Chasis Female

2.50
2.30

10 +
2.00
1.90

Plus 20% Sales Tax where applicable^

PRINTER RIBBONS 
r. T° »“« CPSO. BX8Û OP80 etc. 
Cat.No. 3+ 25+ 100-
C22036 8.00 7.50 6.50

Plus 20% lax where applicable

LEDS 5nun STANDARD
Desc. 10+ — ——
Red 
Green 
Yellow

100+ 1000- 10,000- 
$0.10 $0.09 $0.08 $0.07 
$0.15 $0.10 $0.09 $0.08 
$0.15 $0.10 $0.09 $0.08

Plus 20% tax where applicable

GREY FLAT RIBBON CABLE
IN 100 FOOT ROLLS

Sîùî??.0!”!0 1-3 4-9
i*’’ lsso '«SO 18 00 14.00 

SISIS 21M '’ «O '« 00 16.00 
5 SS SS’y 2 K 28 00 26 M “ “O 
S SS SS'¥ 32 a> 29 00 28 50 25.00 
S SS 2S'y SSS 32 00 2S0° “oo 
W12634 34 Way 44.00 42.00 39 00 34 00 
W12636 36 Way 49.00 47.00 42 50 36 00 W12640 40WaJ 55.00 ¡¿50 ““

62 00 59-50 58.50 50.00
LARGER QUANTITIES NEGOTIABLE!

Plus 20% tax where applicable

R15137 .0012uF 
R15138 0015uF 
R15140 0022uF 
R15142 0033uF 
R15143 0039uF 
R15145 .0047uF 
R15146 .0056uF 
R15147.0082uF 
R15148.01UF 
Rl5150.015uF 
R15152 .022uF 
R15154.033uF 
R15155.039UF 
R15156.047uF 
R15157 056uF 
R15158.068uF 
R15159 082uF 
R15160.1uF 
R15162.15uF 
R15164 22uF 
R15165 ,27uF 
R151721UF 
R15176 2.2u
R15178 3.3uF

0.06
0.06

0.06

0.07
0.07
0.07

0.04

0.04

0.05
0.05
0.05

1000 
.03 
.03 
.03 
.03 
.03 
.03 
.03 
.03 
.03

.04

12V SEALED LEAD ACID 
BATTERIES

Description/ Cat. No.
1.2 AH S15029
2.6 AH S15031
4.5 AH S15033

$12.50
$17.70

- -------- $23.40 $2
Plus 20% tax where applicable

10 + 
$11.75 
$16.50
$22.00

0.07 0.05
0.07 0.05
0.08 0.06
0.08 0 06

0.08 0.07
0.09 0.08

0.16 0.15

1.50 1.20

.04 

.04 

.05 

.05 

.05 

.05 

.07

.09 
.13

1.00

Plus 30% tax where applicable

Cat No.
HORN SPEAKERS

C12010 5" Plastic 10W Max 6.00 
C12015 5" Metal 10W Max 6.00
C12012 12V Siren 9 90

10 +
5.80
5.80

------------  9.60
Plus 20% tax where applicable

„ EANS
Cat.No. Descript 
T12461 240V4vÄ"T12461 240V41/2" Hop 
T12465 240V3'b'' 11 00 
T12463 115V4+2" 11.00ti2wn5V3^-;;^ 'Ä

(Fen guards to suit also available) 
Plus 20% tax where applicable

9.00

10.00
10.00

100
9.00

TRANSFORMERS
Cat.No. & Desc. 1-99
M12851 2851 3.50
240V 12-6V CT 150mA

M12155 2155 6 00
240V 6-15V1A tapped

M12156 2156 9 00
240 V 6-15V 2A tapped

M12840 2840 3.50
240V to 9VC.T. st 150mA

M12860 2860 3.50
240V to 15V C.T. at 250mA

M16672 6672 8.95
240V15-30V 1A tapped

Plus 20% tax where applicable



FORUM
Conducted by Neville Williams

The DAT pill 
too bitter 
to swallow?

theThe correspondent who complained, last month, about 
relentless on-rush of technology must be laughing Faced w th 
DAT the tape equivalent of DAD, one part of the hifi industry 
is pushing ahead with it, another part wants to bury it, while 
ihe res! prefer to sit on their hands until they can work out

how best to react.

junction with the new 8mm video cas­
sette. However, it did not get beyond 
the prototype stage, undoubtedly be- 
cause the major manufacturers could 
forsee the advantages of a full digital 
approach.

For the sake of those who may not be 
quite up with their acronyms, “DAD” 
has nothing to do with Steele Rudd’s fa­
mous character from the Australian 
bush. It is an umbrella term covering 
digital audio discs in general but, in 
practice, is most commonly associated 
with the now solidly entrenched com­
pact disc. Indeed, back in October 
1982, when Sony unveiled their then 
new CD equipment in Sydney, they in­
vited all present “to meet DAD”.

DAT, on the other hand, stands for 
“digital audio tape” — an umbrella 
term that rightly covers all digital tape 
recorders, including those that have 
been around in professional situations 
for a decade or more. However, in cur­
rent consumer audio literature, and in 
audio-video exhibitions around the 
world, “the new DAT system” invari­
ably refers to the recently released digi­
tal tape cassette format that is poised 
to take over from the one we’ve been 
using for the past 20-odd years.

As a hifi medium, present-day analog 
audio cassette technology, even at its 
expensive best, falls well short of that 
employed for compact discs, and tape 
interests have realised for years that 
they needed a major breakthrough to 
close the gap.

The FM-stereo technique devised for 
the sound track of VHS and Beta video 
tapes offered one possibility, in con- 
122 ELECTRONICS Australia, July 1987

tide with appropriate but not revolu­
tionary magnetic properties.

However, the size of the cassette has 
been reduced to about half that of its 
current “compact” counterpart, at 73 x 
54 x 10.5mm. Despite this, playing time 
has been extended to 120 minutes con­
tinuous “in standard mode” — a quali­
fication that would suggest that a 
longer-play mode is envisaged. The cas­
sette, incidentally, is a single-pass, not a 
flip-over design.

For such figures to be possible, the 
traverse speed has had to be drastically 
reduced — in fact by more than 5:1, 
from 47.5mm/sec to 8.15mm/sec. At the 
same time, the writing speed has been 
greatly increased by the use of rotary 
heads which scan obliquely across the 
tape, as in a video recorder.

(If you want to add to your stock ot 
techno-jargon, the DAT Conference is 
said to have looked closely at S-DAT — 
stationary head designs — before set­
tling on R-DAT (rotary heads) as the 
basis for the new DAT or DT-46, DT- 
60, DT-90 or DT-120 cassettes).

As in the case of compact discs, the 
DAT system is basically designed to ac­
commodate 2-channel stereo sound, 
with the channels being encoded digi­
tally and recorded at a level which ex­
ploits the full saturation range of the

Time to meet DAT
In due course, after more than three 

years of discussion (June 1983 to Aug­
ust 1986) involving 85 separate compa­
nies, the so-called “DAT Conference” 
reached agreement on a world standard 
format for consumer digital audio tape 
players and cassettes. Now all that re­
mains is for the aforesaid companies to 
develop and prove prototype products, 
identify the appropriate time to launch, 
set up production lines, organise mar­
keting and publicity, and get cracking.

Nothing to it ... well, er ... 
there does seem to be a certain amount 
of hesitation.

Technically, the DAT conference ap­
pears to have come up with a format 
that pushes audio tape technology to its 
present logical limit and, as such, the 
details make interesting reading.

The tape itself falls within well 
proven parameters: 3.81mm wide (the 
same as that in present-day audio cas­
settes); the total thickness, 3.3 microns 
(similar to that in the current C-90’s); 
and the coating formulation, metal par-

coating. . ,
As explained in the recent articles 

covering digital recording, such systems 
are not sensitive to the magnetic line­
arity or the noise level of the tape. 
Quality, in terms of distortion, noise 
and frequency response, depends pri­
marily on accurate recovery and pro­
cessing of the recorded pulse train.

Furthermore, because the recovered 
pulses are fed into a memory store and 
clocked out with crystal precision for 
decoding into analog audio, there are 
no problems with speed regulation, wow 
or flutter.

Again, as with compact discs, the new 
DAT cassette system features compre­
hensive error detection and correction 
— the “Double-Encoded Reed-Solo- 
mon” system — to ensure “smooth and 
accurate sound”. Indeed, it goes one 
better than disc, with a protective lid to 
keep errant fingers away from the tape 
surface!

It also features sub-code signals, re­
corded on the tape, such as start ID 
(for fast access), “skip ID” (for skip­
ping unwanted segments) and “program 
number” to facilitate high-speed search, 
a cue/review function, direct music se­
lection, &c. And, while access to tracks 
and codes can never be as facile for 
tape as for disc, the format has been de-



L°n? S .ntT player — gee-whiz technology but a challenge for compact discs and a 
headache for software copyright owners.

signed to minimise wear and to cope 
reliably with repeated rapid search and 
spooling.
Typical DAT players

For the most part, the major hard­
ware manufacturers are saying little or 
nothing about their plans for DAT al­
though, mindful of their image as pace­
setters, both Sony and Matsushita (Na­
tional) launched a DAT player on to 
the Japanese domestic market, early 
this year — as one spokesman put it: 
“to test the water”.

At about the same time, Sony Aus­
tralia were at pains to emphasise to 
local journalists that “no plans have 
been made to release DAT products 
outside of Japan in the forseeable fu­
ture” — a statement that was at vari­
ance with hints of the recent Paris 
Video and Sound Exhibition of an im­
pending European release. Matsushita, 
I gather, has been making similar am­
biguous noises and, like Sony, would 
still seem to be sitting on one of its cor­
porate hands.

Along with their player, Sony 
released the cassettes and hardware nec­
essary for DAT to develop as a viable 
system, including duplication equipment 
capable of operating up to 50 DAT 
slave recorders at one time. A high­
speed duplicator using the magnetic 
contact print system is said to be at the 
prototype stage.

Cautious they may be, but Sony are 
certainly not hindered by modesty when 
it comes to describing their new DTS- 
100ES DAT deck: rigid aluminium alloy 
chassis; four direct-drive transport 
motors; precision SSP (Sendust Slope 
Sputtering) head; four dedicated micro­
processors for precision control; isola­
tion of digital, analog and power supply 
circuitry; 4-times over-sampling digital 
filter; 16-bit linear quantisation; dual 
A/D and D/A converters; IR remote 

control, &c.
In terms of performance, the speci­

fications are well up there with the com­
pact disc: frequency response 2Hz- 
,22kHz ±0.5dB; S/N ratio 92dB;- dy­
namic range 90dB; THD 0.005% at 
1kHz; wow and flutter unmeasurable. 
The deck can operate at three sampling 
rates — 48kHz, 44.1kHz and 32kHz — 
and can accept either analog input or 
direct compatible digital input.
Not without problems

Technically, as we said, it adds up to 
a most impressive format, offering to 
the hifi enthusiast access not only to an­
other state-of-the-art signal source but 
to a recording facility of a similar stand­
ard. But, for at least one section of the 
industry, the purveyors of software, it is 
proving to be a pill too bitter to swal­
low.

From the time that tape recording be­
came a routine domestic facility, owners 
and distributors of copyright program 
software have had to live with the prob­
lem of consumers making their own 
copies, with very little inhibition. True, 
as suggested in October last, the copy­
right owners have been able to turn the 
situation to their advantage, but they 
would obviously prefer to have com­
plete rather than remote control over 
their own property.

With the release and commercial suc­
cess of the compact disc, they had sole 
access to a medium which offered to the 
home hifi enthusiast a unique level of fi­
delity — one that could be experienced 
only by purchasing an original pressing. 
DAT threatens that vital advantage be­
cause DAT owners will henceforth be 
able to make copies of their friends’ 
CDs, or any other super-quality source, 
subjectively indistinguishable from the 
original.

In a recent BBC TV program, re­
played here on the ABC’s Carleton-

Walsh Report, the Beatles’ record pro­
ducer, George Martin, pointed out that, 
hitherto, tape recordists have been able 
to make “copies” of commercial soft­
ware. That was bad enough but, with 
digital/digital facilities available, they 
would henceforth be able to clone 
recordings and to make clones of 
clones, ad infinitum!

The software industry would undoubt­
edly have been delighted if DAT had 
become bogged down in technical or 
commercial problems but that was not 
to be. The hardware manufacturers ap­
pear to have sorted out any hassles with 
an expertise gained from past bitter ex­
perience. As ever, the attitude of the 
EIAJ (Electronic Industries Association 
of Japan) is that they have settled on a 
format that should appeal to consumers 
worldwide and they reserve the right to 
market it, how and when they choose!

In what has all the elements of an 
east/west confrontation, the most elo­
quent retort from the non-Japanese 
software interests is, in effect: “We own 
most of the copyright and we simply 
won’t release material for DAT. So 
you’ll end up with factories full of hard­
ware and no software to support it”.
How to stop dubbing?

Not surprisingly, there has been con­
siderable debate about ways and means 
of inhibiting the duplication of pre­
recorded material, particularly from 
compact disc. DAT recorders might be 
designed to switch off it they sensed a 
CD sub-code; or they might seek out 
and react to otherwise imperceptible 
traces of the sampling frequency; yet 
again, they might look for a deliberate 
signal-free band at 18kHz, to be a fea­
ture of all future CDs.

The truth is that it is incredibly diffi­
cult to devise any method of inhibiting 
dubbing which would, at the one time, 
be acceptable, enforceable and proof 
against tampering — particularly when 
the hardware manufacturers see it as 
bad for business; their business!

But the Japanese do seem to have 
made one major concession to the soft­
ware industry, if specifications of the 
Sony and National DAT players are to 
be taken as evidence. They will record 
or play back digitised signals at a sam­
pling rate of 48kHz (a professional 
standard) or 32kHz (for satellite broad­
casts), but will only play back (not 
record) at 44.1kHz — the standard used 
for all compact discs. That should pre­
vent digital “cloning”.

Again, if and when software manufac­
turers begin to produce pre-recorded 
DAT cassettes from transcriptions of
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CD master tapes, the new players will 
decode them quite happily at 44.1kHz 
for analog replay but will be constitu­
tionally unable to copy them on a digi- 
tal/digital basis.

And that’s probably the way it will be 
for exactly as long as it takes for some­
one to come up with an affordable out­
board standards converter!

In any case, consumers will still be 
able to re-record commercial DADs and 
DATs from analog to 48kHz digital 
and, on a single copy basis, they should 
sound very little different from digital/- 
digital transfer. My tip is that, in the 
long run, DAT will become the pre­
ferred sound source for in-car use, with 
a mixed “diet” of original cassettes and 
others dubbed from the CD library in 
the listening room.

Please note that I am not debating 
the rights and wrongs of all this — sim­
ply the reality. Right now, hardware 
manufacturers are openly marketing 
compact cassette equipment expressly 
intended to copy commercial compact 
discs and tapes. DAT, used for the 
same purpose, will not be more or less 
legal or illegal; simply better.

MICRO-EDUCATIONAL p/l 
8/ 235 Darby St NEWCASTLE 2300 
Australia's largest computer mail order company.

OUR LATEST LIBRARY DISK FOR YOUR
APPLE, IBM, or MACINTOSH
(Add $10 for Mac 3.5" disks) 

These disks contain the best in 
public domain software.

Send 6 x 36c stamps for post.
Ask for your FREE CATALOG

Dear George,
Please rush me a free library 

disk for my IBM/ APPLE/ MACINTOSH 
(Add $10 for Mac disks) 

Enclosed Please find 6 x 36c stamps.

NAME:---------------------------------------
ADDRESS:_______________________ 
_________________  P/CODE:_____

What of the economics?
But, as of now, I wonder how many 

of the 85 companies, who helped sort 
out the technology of the DAT system, 
actually welcome its arrival on the 
scene. No sooner have they started to 
benefit by the market swing to compact 
discs then along comes DAT to compli­
cate the issue for consumers. As with 
the software manufacturers, many 
others probably need it like the prover­
bial hole in the head!

It could even be that the timing is 
inopportune for the major Japanese 
manufacturers themselves. With the 
Yen at its present high, a new and ini- 
tally expensive piece of technology is 
likely to have very limited export poten­
tial, in the short term at least.

In Japan, the launch price of the new 
Sony DTC-1000ES was around 
Y200,000, with the cassettes ranging 
from Y1200 for a DT-46 to Y2000 for a 
DT-120. The National player was only 
marginally cheaper. Allowing for ex­
change, freight, duty, sales tax and mar­
keting costs, the figures would escalate 
in Australia to something approaching 
$3000 for the basic player and $25 each 
for 120-minute cassettes.

To really get the prices down. Japa­

David Tilbrook 
DOES IT AGAIN!

AEM-6102
KIT SPEAKERS.

We’re talking about the exciting David 
Tilbrook designed speaker kit which 
uses VIFA's high performance drivers 
from Denmark; his 2-way. digital-ready 
100 Watt capable masterpiece. The 
name Tilbrook’ is synonymous with 
brilliant design ano performance 
characteristics and this system keeps 
the legend alive and well. When you 
compare the price of this kit with similar, 
fully imported loudspeakers, you will be 
saving from 55% to 60%!

The performance of the speakers is 
outstanding. Australian Hi-Fi 
Magazine recently acclaimed: "Well. 
Mr Tilbrook and Scan have certainly 
done their homework. The AEM -6102 
is simply superb. A very accurate 
design and exhibits remarkable low 
levels of colouration and distortion - 
across the board."

Such performance can only be 
achieved when every component is just 
right and the drivers are of advanced 
construction. Which is why ViFA drivers 
are used and preferred as original 
equipment by many of the world’s most 
acclaimed loudspeaker manufacturers. 

nese manufacturers will have to work 
their way along a production learning 
curve, much as they did in the case of 
compact disc players. The most obvious 
course is to manufacture for the Japa­
nese domestic market first, in the hope 
of trimming costs and bringing them 
more into line with export require­
ments. That, presumably is what Sony 
and National have in mind.

But, ironically, the Japanese hard­
ware manufacturers are no longer in 
quite so favourable a position to call the 
tune. Having played a large part in 
firming specifications for a new format, 
they face the possibility that it could 
now be exploited in Europe or in one of 
the Asian countries where technical ex­
pertise is rising faster than their ex­
change rate.

For sure, to launch DAT would be a 
daunting prospect for a manufacturer in 
Taiwan or Korea or Hong Kong. It is 
one thing to produce enterprising clones 
of existing computers. It is quite an­
other to cope successfully with the 
“leading edge” technology involved in 
DAT.

But who knows? As someone re­
marked to me recently, the time might 
have arrived when the Japanese them­
selves will have to move some of their

Nearly a thousand of the AEM 6102 
speakers have already been built in 
Australia with superb results. For only 
$799 a pair including drivers, pre-built 
cross overs and flatpack cabinets you 
can be the owner of one of these sonic 
masterpieces.

For more iniormation, please write to: 
Australian Sole Distributor
SCAN AUDIO Pty. Ltd., 
52 Crown Street, Richmond, 3121. 
Telephone (03) 429 2199. Telex 39201.
Genuine O E M. enquiries welcome

Stocked and demonstrated by: 
NSW: All Jaycar Stores (02) 267 1614 
QLD: Jaycar, Buranda (07) 393 0777.

Qld Stereo/Visual (07) 37 7433, 
VIC: Radio Parts (03) 211 8122.

Rod Irving Eiectrs. (03) 663 6151.
TAS: NWS Hi Fi, Burme. (004) 31 5633.

Quantum, Hobart. (002)31 0088 
SA: Eagle Electronics (08) 271 2885

International Sound (08) 212 5006.
Miltronics (08) 42 3781

WA: Alberts Hi Fi. Perth (09) 322 4409.
NT: Sound Spectrum, Darwin (089) 81 5060 
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now-too-costly operations off-shore to 
remain competitive. “Electronics”, he 
said, “may even have reached the 
Hyundai stage”.

Digital/digital dubbing
Just to round off this rather rambling 

dissertation on DAT, I can’t help won­
dering about the preoccupation with 
digital/digital dubbing of compact discs. 
If there’s one thing manufacturers try to 
prevent from escaping out of a CD 
player, it’s the digital signal. So how do 
present CD owners get access to it to 
record it on DAT?

Could it be that the software interests 
don’t trust the equipment manufactur­
ers? How could they possibly believe 
that they would produce a new genera­
tion of CD players with the digital sig­
nal deliberately brought out — just as 
in the new DAT players? You might 
even be tempted to update to one of 
them!

I also got to wondering about George 
Martin’s reference to cloning. As I 
remember it, he referred to “thousands 
of clones”, each one a replica of the 
original recording. Granted that this 
was probably a colourful exaggeration, 
it did raise a query in my mind.

I’m quite prepared to accept that, in 
professional situations involving high- 
tech equipment, digital recordings can 
be processed and duplicated as many 
times as normally necessary, without 
any perceptible, even measurable, de­
terioration. That’s what it’s all about.

But I wonder how far we can push 
the concept of “perfect” digital copies 
when using consumer equipment which 
relies on a single time-multiplexed data 
channel and comprehensive error cor­

rection. Would the “corrected” errors 
be cumulative in their overall effect and 
how many times could the cloning pro­
cess be repeated before such an effect 
becomes evident?

The figure, I am sure, would be much 
higher than for analog dubbing but 
thousands of times” ... 1 wonder9 

Has anyone even checked it out?

4-channel on CD?
Leaving aside the DAD and DAT 

question, I discussed in the January 
issue (p40) the confusion surrounding 
the possibility of recording discrete 
4-channel sound on compact discs. I was 
fairly sure that it had been mentioned 
as an option in the early days but no­
body I could find at Sony, Philips or 
Panasonic seemed to remember much 
about it.

I was almost convinced that I had 
imagined the whole thing when I came 
across a provision for 4-channel record­
ing in the on-disc P-Q coding, as listed 
in the manual for Sony’s first commer­
cial CD player to be released in this 
country, model DEP-I01. The 4-digit 
code for 4-channel, it said, was 1000 
without pre-emphasis and 1001 with 
pre-emphasis.

Beyond that, a blank, so I left the 
matter open, in the hope that someone 
might be able to clarify it. In fact, a 
New Zealand reader, M.F., has obliged 
with photostat copies of three quotes 
from early Technics (National) and 
Sony literature detailing the then very 
new CD system.

In a table comparing the compact disc 
(CD) system “proposed by Philips, Hol­
land”, and the Audio High Density 
(HD) format “proposed by Victor,

Japan”, Technics says:
CD: Stereo 2ch or 4ch.
AHD: 4ch (3ch & colour still image).

A somewhat later synopsis of CD pa­
rameters from Technics confirms this 
with:
Number of channels: 2(4)

But the answer to our question posed 
in the January issue is supplied in a list 
of Sony specifications for the CD sys­
tem reprinted in a special December 
1981 issue of the Japanese magazine 
“Stereo Geijutsu”. I quote:
Number of channels: 2 channels (4-chan­
nel recording will also be possible at 
twice the present rotational speed).

Well, what do you know? The possi­
bility we considered in the January issue 
and promptly rejected as being “com­
mercially unacceptable” was the method 
seriously considered when CD specifica­
tions were being debated. Many thanks 
for the information, M.F.

It is perhaps significant that the com­
pany representatives specifically con­
tacted — Philips, Sony and Matsushita 
(Technics) — have had so little occasion 
to think about discrete quadraphonic 
sound that the original 4-channel option 
for compact discs had been completely 
forgotten. Nor have I seen mention of 
anything other than 2-channel stereo for 
DAT.

Having in mind that Sony recently an­
nounced a digital surround sound syn­
thesiser, offering five modes including 
SQ and QS, our closing remarks in the 
January issue, along those lines, could 
well have been close to the mark. If 
we're ever to get surround sound from 
DAD to DAT, it will almost certainly 
be synthesised. q

Turntable belts are available in 
5 mm & 6 mm with diameters 
commencing from 122 mm up to 
292 mm.
TRADE & WHOLESALE ENQUIRIES WELCOME
Imported & Distributed by WES COMPONENTS PTY. LTD.
For a comprehensive catalogue send your company or 
business details to: P.O. Box 451 Ashfield NSW 2131 Aust., 
Phone: (02) 797 9866 Fax: (02) 799 7051

Over 60 Video Belt Kits in stock to 
suit most popular video machines. 
Other video parts also available ie: 
pinchrollers, heads, etc.

WAGNER ELECTRONIC SERVICES PTY. LTD.,
305 Liverpool Rd., Ashfield, N.S.W. 2131. Aust., 
Phone: (02) 798-9233

AUDIO CASSETTE
A range of belts is available in 
1.2 mm square & 1.4 mm square, 
from the 19 mm diameter up to 
136 mm diameter. These will suit 
most audio products, if a flat belt is 
required our range includes 3 mm, 
4 mm, 5 mm & 6 mm belts in an 
assortment of lengths. An 
assortment of pinchrollers is also 
available.
Please call for a stocklist or bring in your 
sample belt and we will match it.

fl
WAGNERvuu
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Information centre
turns on the feedback winding of L5 (ie, 
between terminals 5 and 6).

Another possibility is that one of the 
other windings is incorrect or has been 
wound in the wrong direction.

Once the oscillator is functioning cor­
rectly it may be necessary to adjust the 
feedback winding to ensure full cover­
age of the AM broadcast band. This is 
done by peeling a small portion of the 
feedback winding from beneath the fer­
rite ring until full coverage is obtained.

Finally, note that VR1 should be used 
to set the voltage at the emitter of Q4 
to 3.2V for minimum noise.

Full cycle
nicad battery charger

My son has a model car which uses a 
7.2V, 1200mAH nicad battery. We wish 
to use the Full Cycle Nicad Battery 
Charger published in March 1987 to 
charge it. Is this possible and if so what 
value resistors do I use? (D.W., 
Frenchs Forest, NSW).
• The EA battery charger is suitable for 
charging f200mAH, 7.2V nicad bat­
teries provided that the resistor values 
listed in Table 1 of the article are 
changed. The battery should be con­
nected in a similar manner to a 9V 
battery, with RC = series 18(1 + 180, 
1W; RT = 560, 0.5W; RD = 150, 5W 
and R1-R4 = series 39kO + 5.6kO 
0.25W resistors.

These values will give a 120mA 
charge with a 30mA trickle charge rate.

Play master 60/60 
amplifier
& stereo AM/FM tuner

I have recently constructed the Play­
master 60/60 amplifier and stereo 
AM/FM tuner, both of which perform 
impressively. The following comments 
may be of interest to readers.

Initially I experienced a switch off 
thump with the 60/60 amplifier. This 
was caused by the NE5534 op amps 
latching up before the relay drop out. 
The problem was cured by replacing the 
2.2kQ resistor at the base of Q21 with a 
series Ikil resistor and 8.2V zener 
diode. Now the relay drops out almost 
immediately when the power is switched 
off.

FM wireless 
transmitter

1 have built the radio microphone de­
scribed in the September 1986 issue and 
it works very well with a condenser mi­
crophone.

So that I can relay radio and tape 
programs around the house, I tried to 
modulate the transmitter from my hifi 
equipment. This resulted in awful dis­
tortion, presumably because this applies 
amplitude instead of frequency modula­
tion.

Could you please let me know how I 
can modify the circuit so that it can be 
properly modulated with the above 
equipment. (J.K., Ballarat, Vic) 
• The distortion is probably due to 
overmodulation of the transmitter or 
overloading of the preamplifier stage.

The microphone preamplifier should 
not be used when the transmitter is 
modulated by high level sources such as 
from your hifi. Instead, apply the signal 
directly to the audio input side of VR1, 
then tune an FM receiver to the trans­
mitter frequency and adjust VR1 for 
best results.

Playmaster stereo 
AM/FM tuner

We have constructed the Playmaster 
Stereo AM/FM Tuner from a Jaycar kit 
and are having problems with alignment 
of the AM oscillator. Q4 has been re­
placed but the voltages still seem exces­
sive at Anode 1 of D3. When VR1 is at 
the correct bias, the pot is almost at one 
end of its travel (ie, at low resistance) 
and at this point oscillation stops.

We have removed turns from L5 as 
described in the August 1986 errata 
without success. There are no apprecia­
ble waveforms at the collector and base 
of Q4. There is a strange ringing at Al 
of D3 which we assume is enough to 
forward bias D3.

Is there a way of rectifying this prob­
lem without further removal of L5 as 
we have already broken and replaced 
one former. (P.N, D.J and C.H, 
Thomastown, Vic).
• From the photographs enclosed with 
your letter it is apparent that the AM 
local oscillator is not operating correct­
ly. This could be due to insufficient
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I also installed a 0.1/xF 3kV suppres­
sion capacitor across the power switch. 
It is also worth noting that the supplied 
kit did not contain the specified 
NE5534AN op amps but the AP and N 
versions. These may not have the same 
low noise figures as the AN device.

All the voltages checked out with the 
exception of -5.5V on the drain of Q5. 
This voltage was closer to -8V in both 
channels, giving a higher operating cur­
rent for the phono input stages. Never­
theless, the noise level of the phono 
stage is negligible.

Concerning the AM/FM tuner, there 
are several electrolytic capacitors shown 
with incorrect polarity apart from those 
already identified in the errata. In the 
FM section, the audio coupling capaci­
tors between IC2 and IC3 are shown 
with incorrect polarity in both circuit 
and layout diagrams. The bypass 10/zF 
capacitor at pin 7 of IC13 is shown with 
incorrect polarity on the overlay dia­
gram.

Some voltages around the AM stereo 
decoder deviate from those specified. 
While the voltage at pin 19 of IC4 is 
close to 4V, the voltage at pin 10 is 
about 12V. I infer from previous infor­
mation centres in connection with the 
AM stereo decoder that a high voltage 
at pin 10 indicates that the decoder is in 
lock.

My Jaycar kit was supplied with a 
50pF compensation capacitor for the 
3.6MHz oscillator in the AM stereo 
decoder. Is there any reason to change 
this to 30pF as indicated in the errata?

Initially, I experienced serious electri­
cal interference from a dishwasher oper­
ating near the tuner. After being 
switched off the tuner would not power 
up when switched on again. When 
switched off and on at the mains, it was 
found that some of the memory settings 
had been corrupted.

This problem was cured by installing 
a 0.22/zF ceramic capacitor from the PC 
earth to the chassis at the audio output 
socket. For good measure, interference 
suppression capacitors were installed on 
the transformer secondaries and the 
input to the 7805 standby regulator.

I encountered a problem with the 
AM local oscillator at the low frequency 
end of the band. This problem, as you 
have pointed out in an erratum, is due 
to excessive output from the oscillator



forward biasing the varicap diode. With 
VR1 set for a reading of 1.6V at the 
emitter of Q4, I measured about 12V 
p-p at the secondary (pins 2 and 3) of 
L5. Little wonder the varicaps were 
being forward biased! I tried reducing 
the nine turns on the feedback winding 
at pins 5 and 6 of L5 but could not 
achieve reliable operation of the oscilla­
tor. I had some trouble winding 0.2 of a 
turn.

The output level of the local oscillator 
can be varied by adjusting VR1 and I fi­
nally achieved acceptable performance 
by reducing VR1 to give a reading of 
0.6V on the emitter of Q4. VR1 was 
changed to a 20011 trimpot to provide 
easier adjustment. The oscillator wave­
form at the secondary of L5 looks good 
and is now 5V p-p. The oscillator still 
occasionally stops on seek. Any com­
ments? (J.T., Elermore Vale, NSW).
• Thank you for your comments con­
cerning the switch-off thump on the 
60/60 amplifier. Our recomendation to 
readers experiencing this problem is 
that they increase the 1000p.F capacitor 
on the positive rail to prevent this rail 
falling faster than the negative rail. 
However, your suggestion that the 
2.2kil resistor on the base of Q21 be 
replaced with a series Ikil resistor and 
8.2V zener diode (cathode to base) is 
equally valid.

The correct voltage on the drain of 
FET Q5 can be obtained by decreasing 
the value of the 390il source resistor.

Thank you for pointing out the 
reversed capacitors in the AM/FM 
tuner. This information will be pub­
lished in notes and errata.

The voltage on pin 10 of IC4 can be 
any voltage above 4.3V for in-lock 
operation. The compensation capacitor 
for the ceramic filter can be either the 
30pF 3-pin type (which provides 60pF 
when the pins are connected in para­
llel), or the 50pF 2-pin type.

Readers using the 3-pin 30pF capaci­
tor should ensure that the outer two 
pins are connected in parallel to provide 
a 60pF capacitor. The use of only two 
of the capacitor pins will prevent stereo 
reception.

Upgrading the 
Playmaster 3-way 
speakers

I purchased a Playmaster 3-way 
speaker kit from Dick Smith Electronics 
some two and half years ago. The 
drivers and crossover unit are Southern 
Star brand from Japan. While the per­
formance is good, it certainly falls short 

of commercial designs and so I have 
considered trying to improve things.

Could you please advise if fitting a 
new polypropylene (250mm) woofer, 
with either a Philips or Foster midrange 
and tweeter, would make a substantial 
improvement? Would the crossover unit 
only need to be changed if I wanted 
more than 30 watts output than the unit 
presently gives? (C.C., Ashgrove, Qld.) 
• We do not recommend changing the 
loudspeakers along the lines you sug­
gest. If you wish to change drivers there 
is really nothing for it but to redesign 
the system from the ground up. Unfor­
tunately, we cannot make any recom­
mendations for the moment but we will 
have a look at the possibility of a new 
design based on currently available 
drivers.

Ultrasonic 
burglar alarm

I have just built the Ultrasonic Bur­
glar Alarm as described in the April 
1987 issue but I cannot get it to work 
properly.

The receiver section is OK but the 
transmitter is unstable about the centre 
frequency and I am unable to make it 
run at 40kHz — it jumped from around 
38kHz to around 43kHz while adjusting 
receiver gain down. The unit works 
somehow at the lower frequency 
(38kHz). The kit was purchased from 
Oatley Electronics. I’m using shielded 
audio cable for both transducers. I have

Letters to the Editor ...
(1) . If it looks clean, not corroded or 

deteriorated it is worth testing.
(2) . Check it with a high resistance 

ohmmeter for shorts (discharge it first 
of course).

(3) . Measure the capacitor as follows:

Test set-up for checking electrolytic capaci­
tors. The meter should read 2mA for each 
mF of capacitance (eg, 8/zF should give a 
reading of 16mA).

If it is over half capacity, use it. Re­
gard the voltage rating of an old electro 
as about 70% of the stated value.

The idea of six series low voltage 

tried another frequency set pot and 
have experimented with reduced supply 
voltage to no avail.

Please tell me how to make it work. 
(J.M., Winmalee, NSW).
• From the symptoms described in your 
letter, it’s possible that you have dam­
aged the gates in the 4049 (IC2). This 
can easily occur if you are not using a 
well regulated supply.

Note that the frequency adjustment is 
fairly critical if the unit is to work cor­
rectly. The correct approach to this 
problem is outlined on page 63 of the 
June 1987 issue, in the section entitled 
“Feedback on the ultrasonic alarm”.

Notes & Errata
EIGHT CHANNEL IR REMOTE CON­
TROL (June 1987, File 2/MC/23): due 
to a printing error the last two pages of 
this article were transposed with the 
second two pages. As published, the ar­
ticle should be read with the following 
page sequence: 44, 45, 52, 53, 48, 51, 
46 and 47. We apologise to readers for 
this unfortunate error.
PLAYMASTER STEREO AM-FM 
TUNER (December 1985-February 
1986, File 2/TU/55-57): the two 2.2/zF 
capacitors on pins 2 and 19 of IC3 are 
shown with incorrect polarity on both 
the circuit and parts layout diagrams. In 
addition, the 10^.F capacitor on pin 7 of 
IC13 is shown with incorrect polarity on 
the parts layout diagram.

ctd from page 5
electros doesn't appeal by the way. The 
one with the lowest leakage amount for 
a given voltage will be over stressed and 
will usually fail, followed by the remain­
der, unless derated by about 30% in 
voltage, or locked by a resistive divider, 
which is messy.

Regarding high tension chokes: these 
really are hen’s teeth items. However, 
there is a way out. Ordinary audio out­
put transformers — primary side — if 
under about 500 ohms (DC) will do. A 
TV vertical output transformer will also 
work satisfactorily if it will fit.

A final point I feel is essential. 40- 
year old power transformers are not ter­
ribly reliable. Consequently, two core 
or figure-eight flex is not a particularly 
safe system. A three core main cord, 
earth to chassis, is much less worrying 
— but the correct identification of the 
earth pin is vital of course.

B.M. Byrne,
Indooroopilly, Qld.
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E A marketplace E A marketplace
■■ ■■"' ADVERTISING RATES FOR THIS PAGE

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $40^ Other sizes up to a maximum of 10 centimetres are 
rated at $20 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO NEAREST 
WHOLE NUMBER CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to issue date. PAYMENT. Please 
™ payment with your advertisement. Address your letter to THE ADVERTISING MANAGER, ELECTRONICS AUSTRALIA, PO BOX 227,

WATERLOO, NSW 2017.

FOR SALE
AMIDON FERROMAGNETIC CORES: 
Large range for all receiver and trans­
mitter applications. For data and price 
list and 105X220 SASE to: R. J. & U. 
S. Imports, P.O. Box 157, Mortdale, 
N.S.W. 2223. N.S.W: Geoff Wood Elec­
tronics, Lane Cove. Webb Electronics, 
Albury. A.C.T.: Electronic Components, 
Fyshwick Plaza, Vic.: Truscott Electron­
ics, Croydon. W.A.: Willis Trading Co., 
Perth.

EX-ABC AUDIO TAPES: VF wide on 
1O1// Standard metal spool $6.85. Ro­
bust metal spool $12.85 7" spool 
$2.25. 5" spool $1.25. Post extra. Also 
in stock W', 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd­
ney. Phone (02) 331-3360.

NEW RADIO VALVES: For entertain­
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney. 
Phone (02) 331-3360.

BUILD THE AEM MARCH 87 STAR 
PROJECT 256K: printer buffer. Double 
sided plated through board, Eprom & 
Inst. $39 plus $3 P&P. IBM type printer 
cables $15 plus $3 P&P. Other boards, 
connectors, & components available. 
For more info, send SAE to Don Mc­
Kenzie, 29 Ellesmere Cres., Tullama- 
rine 3043.

RF SIGNAL GEN: TO 100 MHz, Pulse 
Gen. to 35 MHz, Function Gen. to 35 
MHz, Electro Meter. Specs + prices to 
Y. de Boer, 11 Barretts Lane, 
Orange,2800.

PARABOLIC REFLECTOR: 1.8m dia. 
Spun aluminium, with mounting studs 
— $350. Ph: (03) 557-3479.

WANTED
NETWORK ANALYSER ACCESSO­
RIES: For GR Model 1710. 1710-P2 
Transmission Reflection Bridge 5052, 
1710-P5 Immittance robe, 1710-P1 
Transmission Tee, 1-Coaxial Line U 
shape with GR874 Locking Connectors 
2 inches long, 3-Coaxial Lines Ushape 
with built-in 14dB Pads, Connectors, 
GR874 Locking 2 inches long. Plus 
various terminations, pads & lines, etc., 
required. T. R. Briggs. Ph: Home (003) 
98 2118, work (003) 24 4289 or Norfolk 
St., Perth, Tasmania 7300.

WANTED: EA ’84, ’85, ’86 — Pay cash 
— J. Brinkman — 61 Gundagai Street, 

Coffs Harbour, NSW 2450.

ELECTRONIC ASSEMBLY
Quality hand assembly of PCBs 

Component sourcing & Production consultation 
Complete manufacturing service 

Economic rates — Let us give you a quote

M.B.M. ENTERPRISES 
25 Abbott St. Mendooran 2842 

(068) 48 8140

PRINTED CIRCUIT BOARDS
Minimum postage & packaging on all EA & ETI 

Project PCBs
Catalogue 1976-85 (ine components) $1.50.

PCBs made to order — 48 hr prototype service.
Bankcard/Mastercard

Acetronics PCBs
112 Robertson Rd, Bass Hill 2197

(02) 645 1241

A NEW CONCEPT FM LOW VMTME PMJECTt 
COPPER FOIL TAPE: thin pure copper tape backed 
by special hl-tack adhesive. Current carrying capacity, 5 
amps, FULLY TESTED at 24V 5A. Not recommended for
mains voltage.
4mm...RRP $8.03 6mm...RRP $9.84 33 metre rolls

GIFFORD PRODUCTIONS 
P0 Box 62, St Kilda, Vic 3182. (02) 534 3462

„__ Musicians, People
Recording ^“oSrs

Managers, P what goeS into

■«-«a; -

GENERATE ELECTRICITY 
FROM THE SUN 

ARCO PV PANELS
M55B 53 WATTS 12V 
M75B 47 WATTS 12V 

Provide power for pumping, lighting and 
refrigeration. Now only $8/WATT. 
ELANTE PTY LTD 

382 CANTERBURY RD.
SURREY HILLS, 3127 

Ph: (03) 836-9966

HCS Radio Pty. Ltd
Established 1933

IS THE ONLY COMPANY 
WHICH MANUFACTURES ANO 

SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 

AUSTRALIA
RING (02) 587 3491 FOR INSTANT PRICES 

24 HOUR TURNAROUND SERVICE
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ADEN EHD QIICINECC. Monday to Friday 8.30 am to 5.00 pm rUK DUDIHEDD. Saturday Morning 8.30 am to NOON.
10B/3 Kenneth Road, Manly Vale, 2093 PROUD TO BE
Phone: (02) 949 4871 AUSTRALIAN

ELECTRONICS CENTRE
★ ★ ★ THIS MONTH S SPECIALS ★ ★ ★

LAST OPPORTUNITY TO 
BUY AT THESE PRICES

BRIDGE RECTIFIERS
1.5 A 200 PIV is for $3.95

TRANSISTORS
10

Model 
4180 
4310 
4510 
4350

A 150 PIV 5 for $10.00
* HEAVY DUTY 

A 400 PIV $3.75 ea. 
A400PIV $4.15ea. 
A 400 PIV $4.99 ea. 
A 1000 PIV $5.95 ea. 
A 1000 PIV $6.50 ea. 
A 1000 PIV $7.50 ea.

EPROM’S 
2708 $4.90 ea 
2716 $7.50 ea 
27128 $6.50 ea

BC337
BC 548
BC 549
BD139
BD140
TIP31C
TIP32C 
2N3055 
2N6027 
2N646

.20ea. OR 10for$1.70 
10 for $1.00 
10 for $1.00

70ea. OR 10for$6.50 
.70 ea. OR 10 for $6.50 
$1.20 ea. 10 for $11.00 
$1.20ea. 10 for $11.00 

10 for $15.00
.80ea. OR 10for$7.50 
$1.30ea. 10for$12.00

10
15
35
10
15
35

38 cm (15 inch) WOOFERS
Size 

38cm 
38cm 
38cm 
38cm _ ___ __ .

Pack and Post for 1 speaker NSW/VIC $5.75: Q/T $13.50: NT/WA $17.50; SA $11.50
Pack and Post for 2 speakers NSW/VIC $15.00: QT $23.00: NT/WA $30.00: SA $20.00

Cone Type

Straight surround
Straight surround

V/Coil 
8 or 15 Ohms 
8 or 15 Ohms 
8 or 15 Ohms 
8 or 15 Ohms

Reson Hz
30
45

30

Freq Hz 
30-3500 
40-6000 
40-6000 
30-4000

Watts Rms
100
60

100
120

Price Ea or 
$97.50 or 
$92 00 or

$132.00 or 
$118.00 or

2 for 
$191.00 
$180.00 
$258 00 
$233.00

50 WATT rms
A PAIR for $54.95 OR $31 EACH^Hk
RUGGED TOP QUALITY HI-FI WOOFER 30cm 8 ohms

90 DAYS FACTORY WARRANTY • FOAM POLY SURROUND^^ 
STURDY SUSPENSION FOR RICH REPRODUCTION • 3.5cm VOICE 

COIL • FERRITE MAGNET • FREQ. RESPONSE . . . 35-4500HZ 
RESONANCE 35Hz

P & P for 1 Speaker NSW $4.80 VIC $5.20 TAS $6.25 WA/NT $7.95 QLD/SA $5.80
P & P for 2 Speaker NSW $5.50 VIC $7.20 TAS $9.95 WA/NT $11 45 QLD/SA $8.20

POLYPROPYLENE CONE TOP QUALITY HI-FI WOOFERS
80hm Voice Coil — Foam Poly Surround — 
Sturdy Suspension — Fitted Moulded Gasket — 
Ferrite Magnet — 90 days factory warranty

Model Size Reson HZ Resp HZ Watts R M S Price Ea'or 2 For
12 POL 12"
10 POL 10"
8 POL 8”

25
30
35

30-4000
35-4000
40-5000

80
60
50

$44 00 $82 00
$39 95 $73 95
$3495 $64 95

P & P for 1 Speaker NSW $4.80 VIC $5.20 TAS $6.25 WA/NT $7.95 QLD/SA $5 80 
P & P for 2 Speaker NSW $5 50 VIC $7.20 TAS $9.95 WA/NT $11.45 QLD/SA $8.20

5" Polypropylene Mid-Range Speaker to suit above Woofers P.O.A.

LOOK AT THESE SUPER KITS
ACE8701 — 12" 80 watts HMS HiFi 3 way 
speaker kit including crossover Mono $94 50
Stereo $186 95
ACE8702 — 10" 60 watts RMS HiFi 3 way 
speaker kit including crossover Mono $90 50
Stereo $178 75
ACE8703 - 8 50 watts RM S HiFt 3 way 
speaker kit including crossover Mono $85 50
Stereo $169 75

P & P for mono NSW/Vic $7.50 Q/T $10.50 NT/WA $11.95 SA $10.50 
P & P for stereo NSW/Vic $10,00 Q/T $15.50 NT/WA $17.20 SA $13.50

★ ★ PROFESSIONAL VIDEO UNITS ★ ★
BRAND NEW IN CARTONS

14inch GREEN SCREEN MONITOR 
COMPOSITE VIDEO INPUT

Cabinet & Fully Adjustble Swivel Tilt Base. 
All metal construction, fully shielded.

PRICE $180.00 EA 
LIMITED STOCK

FREIGHT P.O.A.
Internal regulated power supply 12V/5VDC output with sufficient capacity 

to supply up to 2 disk drives & also power your computer.

YOUR NAME:

P&P 
$2.00

^microbee
computer

COMPUTERS & COMPONENTS 
Reconditioned 32K Memory 
Personal computers. These 
units are in good clean 
condition

A genuine bargain @ only $210.00 ea. 
P&P NSW $4.30 Interstate $6.50

Computer Keyboard Switches 
10 for $2.00,

New P.C. Boards (no components).
MB1217 Colour Board
MB1248
MB8328
MB8313

MB8314
MB1011

MB8326

MB8308

MB8346

Motherboard 
Coreboard 
File Server 
Interface 
File Server 
Disk 
Controller 
Disk Power 
Supply 
R.G.B. 
Conversion 
Viatel

$8.50 
$12.50 
$10.95

$0.50
$9.95

$4.95

$3.50

$4.95
$0.50

2532 Ex Equip. Var. Progs $15.95 ea.
New P.C. Boards 
(components mounted) 
MB8341 Anti Glitch Card $3.50 
MB8346 Viatel Card $3.50 
MB8319
72 Intensity Colour Interface 
and DB15 Cable Header $3.50 
P&P (any item above) $2.50

GES2646 $1.00 ea. 10for$9.00
4N25 $1.50ea. 10for$14.00
MJE350 $1.00ea. 10for$7.50
MJE3055 $1.80 ea.

10 for $15.00

R F TRANSISTORS
2N5590 $15.95 ea
Tl 1133 $5.50 ea

I.C.’s
LM555 
LM3301 
74S287 
74LS151 
7406 
7417 
7441
MC 1488

10 for $4 95
10 for $6.00
5 for $5.00
5 for $5.00
5 for $5.00
5 for $5.00
5 for $6.00
5 for $7.50

SCRS
C106YI $1 10ea. 10for$10.00 
C106D $1.50 ea 10 for $13.50 
C203YY 90 ea. 10 for $7 90 
C203B $1 10 ea 10 for $9.20

DIAC
ST2 90 ea. 10 for $7.50
ST4 $1.10ea. 10for$10.00

TRIACS
SC141D$1.60ea. 10for$14.00 
SC151D $3.00 ea. 5 for $14.00 
225D $1.95 ea. $10 for $17.50 

DIODES
A14P .80 ea 10 for $6.50
A15N $1.50 ea. 10 for $12.50
IN4002
IN4004
IN4007
IN5408
IN4148
IN914
IN5396
IN5399
IN5404
IN5408 
3A-630V 
150A-400PIV

20 for $1.00
20 for $1.50
20 for $2.40
10 for $3.00
20 for $1.50
20 for $1.50
10 for $1.80 
10for$2.10
10 for $2 00
10 for $3.50
10 for $3.50 
$17.50 ea

ABOVE P&P $2.00

LOOKING FOR A PRELOVED MONITOR
PRICE $97.50 EA 
FREIGHT P.O.A.

What about this,
LIMITED STOCK

ITT 14inch GREEN SCREEN MONITOR fibreglass 
case. Illuminated on/off push button, brightness 
& contrast controls at front, composite video signal input.

Credit card facilities now available after first registering following details with Ace Radio 
THIS IS FOR YOUR PROTECTION. EXPIRY DATE:. .

CARD

RESIDENTIAL ADDRESS:
P O Box numbers unacceptable

SIGNATURE: MIN ORDER $20.00
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Electronics Australia Reader Service
“Electronics Australia" provides the following services. 
BACK ISSUES: available only until stocks are exhausted. 
Price $4.00
PHOTOSTAT COPIES: when back issues are exhausted, 
photocopies of articles can be supplied. Price. $4 per pro­
ject or $8 where a project spreads over several issues.
PCB PATTERNS: high contrast, actual size transparencies 
for printed circuit boards and front panels are available 
Price $5 for boards up to 100 square centimetres; $10 for 
larger boards Please specify positive or negative
PROJECT QUERIES: advice on projects is limited to postal 
correspondence only, and to projects less than five years 
old Price $5 Please note that we cannot undertake spe­
cial research or advise on project modifications. Members 
of our technical staff are not available to discuss technical

Back Issues ..................................................

Total price of magazines/photocopies, 
including postage and handling.

Mastercard American Express □ Visa □ Bankcard □ Tick [Z

Credit Card No 

problems by telephone.
OTHER QUERIES: technical queries outside the scope of 
"Replies by Post”, or submitted without fee. may be 
answered in the "Information Centre" pages at the discre­
tion of the Editor.
PAYMENT: must be negotiable in Australia and made pay­
able to "Electronics Australia". Send cheque, money order 
or credit card number (American Express, Bankcard, or 
Mastercard), name and address (see form). All prices in­
clude postage within Australia and to New Zealand.
ADDRESS: send all correspondence to The Secretary, 
"Electronics Australia". PO Box 227, Waterloo, NSW 2017. 
Please note that we are unable to supply back issues, 
photocopies or PCB artwork material over the counter.

Photostat copies..........................................

No off issues reg.............................. x $4 = $...................
Cheque*/Money Order □ Please tick box to indicate 
method of payment 
'Please make payable to the Federal Publishing Company Pty Ltd

Caro Expiry Date

Signature
(Unsigned Orders cannot be accepted)
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Talk to your local Elmeasco distributor about Fluke —
• A.C.T. John Pope Electrical (062) 80 6576 • J Blackwood & Sons (062) 80 5235 • George Brown (062) 80 4355
• N.S.W. Ames Agency 699 4524 • J Blackwood & Sons • George Brown 519 5855 Newcastle 69 6399 • Bryan Catt Industries 5262222* D G E Systems (049) 691625 
• Petro-Ject 550 1388 • David Retd 267 1385 • W F Dixon (049) 61 5628 • Macelec (042) 29 1455 • Ebson 707 2111 • Selectroparts 708 3244 • Geoff Wood 427 1676
• Novacastrian Electronic Supply (049) 62 1358
• N. TERRITORY J Blackwood & Son (089) 84 4255. 52 1788 • Thew & McCann (089) 84 4999
• QUEENSLAND Auslec (07) 8541661 • Petro-Ject (075) 91 4199 • St Lucia Electronics 52 7466 • Cliff Electronics 341 4655 • L E Bougben 369 1277
• Fred Hoe & Sons 277 4311 • The Electronic Shop (075) 32 3632 • Thompson Instruments (Cairns) (070) 51 2404
• S. AUSTRALIA Protronics 212 3111 • Trio Electrix 212 6235 • Industrial Pyrometers 352 3688 • J Blackwood & Son 46 0391 • Petro-Ject 363 1353

• TASMANIA George Harvey (003) 31 6533 (002) 34 2233
• VICTORIA Radio Parts 329 7888 • George Brown Electronics Group 878 8111 • G B Telespares 328 4301 • A W M Electrical Wholesalers • Petro-Ject 419 9377
• J Blackwood & Sons 542 4321 • R KB Agency 29 7336 • Sirs Sales (052) 78 1251 • Mektronics Co 690 4593 • Truscott Electronics 723 3094

• W. AUSTRALIA Atkins Carlyle 481 1233 • Dobbie Instruments 276 8888 • Protronics 362 1044

Good 
as 

Gold
The 70 Series Multimeters: 
the shining standard by which others 
are measured.

These multimeters are produced through 
advanced technology that assures you a 
wealth of product features. Giving you solid 
value for your money.
Security of a 3-year warranty.

A 3-year warranty reduces your cost of 
ownership. So you don't have to pay the price 
over and over for lesser-quality multimeters. 
More features for your money.

Choose from either the basic 73 or the 
feature-rich 75 and 77. You’ll find the features 
you need at the price you can afford. Touch 
Hold™ for capturing and holding readings. 
Audible tones to signal you for continuity. 
Autoranging for simple operation. And a 
sleep mode for extending battery life up to 
2000 hours.
Unsurpassed quality.

Like other Fluke products these multi­
meters offer you uncompromised quality 
at competitive prices. Visit your electronics 
representative today and get your hands on a 
70 Series Multimeter. You’ll see that brilliant 
performance is within your reach.

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS.

FLUKE 73, 75, 77_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
0.7%, 05%. and 0.3% basic de accuracy 3-year warranty_______________

Analog/digital display_____________________ Audible continuity (75 & 77)

Volts, ohms, 10A, diode test________________ Range hold (75 & 77)_________

Autorange___________________________ Multipurpose holster (77)

2000+ hour battery lite Touch Hold function (77)

|FI UKE|



TEXAS INSTRUMENTS OPENS THE SILICON GATE 
TO A NEW ERA OF TECHNOLOGY

m lin CMOS ANALOG DEVICES
TI developed silicon-gate 
LinCMOS technology to provide 
exceptionally stable, low power, 
high speed analog products. 
Many Design Engineers still 
think that one manufacturer’s 
linear devices are much the same 
as all others.

However, TI LinCMOS devices 
are inherently faster and more 
stable than conventional metal­
gate CMOS analog I.C.s. For 
instance TI’s new TLC372/4 are 
pin for pin replacements for 
LM393 and LM339 - but twice as 
fast and use half the power.

The TLC555 timer can 
operate at twice the 
frequency of NE555 
and at half the power. 
With a choice of 
packages and priced 
right, designers can 
achieve significant 
performance 
advantages especially in 
compact, low-voltage, 
low-power equipment.

MSI
THE SOURCE OF

Texas Instruments
COMPONENTS
VSI Electronics (Aust.) Pty. Ltd.
16 Dickson Avenue, ARTARMON 
NSW 2064 AUSTRALIA
Telephone (02) 439 8622
Telex AA 22846

♦ QUEENSLAND (07) 52 5022 ♦ VICTORIA (03) 543 6445 ♦ SOUTH AUSTRALIA (08) 2674848 ♦ WESTERN AUSTRALIA (09) 328 8499 .
NEXUS/VSI 0003
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