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TOOL BOX

It you want to do a good Job, you need the right tools -

and we've got ‘em! Call In and check your

raquirements whather it's for our job or your hobby,
we |l have the best quality and the best price.

ALLEN KEYS
ALLEN-XEY-HT6  1.5-6mm 8 Sizes in Box 4.95
CRIMPING TOOLS
CRIMPER-CS500 RGS8/RGS9U COAXStripr  19.95
CRIMPER-CS600  BNC/FMInl MAMN/TNC 4.95
CRIMPER-KTC1 6 Tension Rtcht Crmpr 82.60
CRIMPER-HDSUB  D-Sub Crimp Tool 88.00
CRIMPER-HX2 RGS8/59 Coax Crimper 88.00
CRIMPER-TCT44 4 Pin US Plg Crimper 29.95
CRIMPER-TCT66 6 Pin US Plg Crimper 29.95
CRIMPER-TCT88 B Pin US Plg Crimper 34.95
CUTTERS
CUTTERS-HT12  104mm Diagona! Cutters 10,95
CUTTERS-CK3799 110mm Angid Fish Ctr 46.25
CUTTERS-CK3798 110mm Oblique Cufter 50,60
CUTTERS-CK3773 115mm Side Cutters 44.10
CUTTERS-CK3786 120mm QOblique Cutter 55.05
CUTTERS-CK3/80 110mm Side Cutters 47.50
CUTTERS-CK3841 120mm Side Cutters 15.40
CUTTERS-CK3775 135mm Side Cutters 45.80
CUTTERS-CK3623 145mm Side Cutters 16.60

CUTTERS-HT13  104mm Mini End Cutters ~ 8.95

CUT-N-CLINCH
CUTTERS-TRV-30-v  End Cutters

HOT AIR GUN
ARLEC-EHG998

Dual Heat Hot Air Gun
DRILLS and DRILL BITS

- 115mm Diagonal Cutters ~ 9.95
CUTTERS-MPC290 Heavy Duty Cutter
Cut and Clinch Tool

ARLEC-DRILLNDRIV_ARLEC Drill N Drive 69.85
DRILL-ME12 5-14V OC Drill 29.95
DRILL-SET-T2330 Drill Set 14.50
EZ-C75CN 0.70mm Carbide Drill 12.50
EZ-CaSCN 0.80mm Carbide Drill 12.50
-C9SC, 0.90mm Carbide Drifl 12.50
EZ-ClOSCN 1.00mm Carbide Drill 12.50
EZ-C12SCN 1.20mm Carbide Drill 12.50
EZ-HSS.70 0.70mm RSS Dritl 8.70
EZ-HSS.80 0.80mm HSS Drill 5.55
EZ-HSS.90 0.90mm HSS Drill 5.55
EZ-HSS$1.00 1.00mm HSS Drill 5.55
EZ-HSS1.20 1.20mm HSS Driil 3.50
FILES
FILES-CK124P Needle Files 33.00
HOLE PUNCH
HOLE-PUNCH 16-30mm Hole Punch 69.95
IC EXTRACTORS
IC-EXTRCTN-TWZR 16 Pin Extraction 2.50
IC-EXTRCTN-16 _ 14/16 Pin Extrctn Tool 9.80
IC-EXTRCTN-PLCC PLCC Pulter 29.75
IC-INSRTN-16 14/16 Pin Insrtn Tool 12.50
IC-INSRTN-28 24728 Pin Insertn Tool 12.50
IC-INSRTN-40 40 Pin Insrtn Tool 12.50
KNIVES and BLADES

EZ3108 X-ACTO No.11 Blades x5  4.50
EZ3110 X-ACTO No.16 Blades x5  4.50
Z X-ACTO CUT-ALL Knite 5.25

£23141
KNIFE-SET-HT23

NIBBLING TOOL
NIBBLER-HT2049  Nibbling Tool

NUT DRIVER
NUT-DRIVER-HT11 5 Nutdrvrs 3 to Smm
PICK UP TOOLS
PEARL-CATCH Spring Loaded 3 Claw
PICK-UP-HT27 Tweezers + Magnat

D TYPE PIN INSERTERS

Boxed Set of 3 Knives

3.95
11.85

PIN-INSERTION  Pin Inserter for D Type 4.25
PLIERS
PLIERS-HT15 115mm Long Nose Pllers ~ 9.95
PLIERS-CK3767  Snipe Nose 5.10
PLIERS-CK3770  120mm Flat Nose 33.10
PLIERS-CK3783  145mm Needle Nose 36.60
PLIERS-CK3771  120mm Round Nose 29.50
PLIERS-CK3772  120mm Snipe Nose 475
PLIERS-CK3777  150mm Snipe Nose 40.80
PLIERS-CK3769  150mm Snipe Nose-Bent  44.60
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REAMER
REAMER-M422 Tapered Reamer
SCRIBING TOOL
SCRIBER-HT25 Scribing Tool
SCREWDRIVERS
SD-HT28 Stubby Ratchet Driver
SD-W86252 Stubby XBlade
SD-CK4880-2.5 2.5x60mm XBlade Dvr
D-Ck4880-3 2.5x75mm XBlade Urr
D-w73101 2.5x75mm Insitd Xblade
D-CK4880-4 3xI00mm XBlade Dvr
D-CK4880-6 3xISOmm XBlade Dvr
D-CK4881-4 4xI00mm XBlade Dvr
D-W73104 4xI00mm Insitd Xblade
D-CK4880 4xI50mm XBlade
D-CK4881-6 4xI50mm XBlade Dvr
D-CK4975 4x250mm XBlade
-W74i 5.5x125mm XBlade
D-CK4965 5.5x300mm XBlade
D-W86982 6x25mm Xblade Stubby
D-w7401 6.5xISOmm XBlade
D-CK4882 60mm Philips
D-CK4882 x80mm Philips
D-W73501 0x60mm Phips Insitd
SD-W73502 x80mm Phlps Insitd
SD-W73503 2x100mm Phips Insitd
SD-W94208 02x25mm Phillips Stubby
SD-CK4977 250mm Phllips
SD-W77003 2xI00mm POZIDRIVE

SD-TORX-HT20
SD-TORX-W82010 T.10 TORX Driver

POWER DRIVER BITS
SD-BIT-W26724  2x4mm XBlade Bits
SD-BIT-W26726  2xS5.5mm XBlade Blts
SD-BIT-W26720 Nol Phips Bits
SD-BIT-W26732 PhllipsBIB
SD-BIT-W26721 No2 Phips Blts
SD-BIT-W26717 No2 POZIDRIVE Bits
SD-BIT-W26716  POZIDRIVE Bits
SD-BIT-W26735  TORX T-10 Bit
SD-BIT-W26736  TORXT-15 Bit
SD-BIT-W26737  TORX T-20 Bit
SD-BIT-W26703  Extender

SD-SET-CK4854P

SCREWDRIVER SETS
SD-SET-CK4884
SD-SET-HT7 6 Pce Jwlrs Dvr Set
SD-SET-HT8 Jewellers Philips Set
SD-SET-HT9 6 Pce Jwirs Dvr Set

SD-SET-W18970 1
SD-SET-w20130

TEST DRIVERS

SD-TEST-ES1 140mm Neon Test Dvr
SD-TEST-B3226  Test Driver

TIN SNIPS
SNIPS-CK4531 250mm Tinsnips

STRIPPERS
STRIPPER-CS200 Stripper0.5 to 3.5mm
STRIPPER-CSS00 RG58/59 COAX Stripper

STRIPPER-CK3754

STRIPPER-KFLEX JOKARI Flex Stripper
1 Coax Stripper
STRIPPER-W/W  Wire Wrap Stripper

SUPERTOOL and BITS
ARLEC-SUPER-TOOL 12V Dril/Grinder
ARLEC-ET612

Eraser
Drili Bits Pack of 4

STRIPPER-KOAX2 JOKARIC

ARLEC-ET627 Grinding Bits Pack of 3
ARLEC-ET643 Erasers
ARLEC-ET669 Engraving Bits
ARLEC-ET688 Diamond Engraving Bit
ARLEC-ET689 Splitting Discs
ARLEC-ET722 ire Brushes Pack of 3
TOOL KITS
TOOL-KIT-HT11 20 Pisce Jool Kt
TOOL-KIT-HT17 16 Piece Tool Kt
TWEEZERS

TWEEZERS-CK2302 115Smm Straight Tweezers
TWEEZERS-CK2312 150mm Clamp Tweezers
TWEEZERS-CK2314 150mm 45d Tweezers
TWEEZERS-CK2316 110mm Straight Tweezers

VICE
VICE-MV3

WIRE-WRAP-TOOL Wire Wrap Tool

1.5x1ISOmm Torx for Mac

6 Assrtd Bits+Holder
7 Asrtd Bits + Extender
Watchmakars Drivers

000V 6 Dvr + Tester
2 Phips & 5 XBlade

PlasticVice Suction
WIRE WRAP TOOL

15.50
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SerialTest serial
data analysis on
your PC

This popular MS-DOS software and
cabling package enables tachnicians
and engineers to perform serial data
comms analysls. it offers
sophisticated problem soiving
facllities at a fraction of the cost of
dedicated hardware systems.
SeniatTest provides a window onto
RS232 lines operating either as a
passive observer or actively sending
data or control signals to simulate
either at DTE or DCE device.
Triggers can be defined based on
srror conditions or data to initiate or
terminate monitoring sequences.
@ Handles baud rates up to
115.2kbaud.
® View each byte In ASCII or
EBCDIC, decoded to hex, decimal,
binary or octal

choice ulth the areow heps o

@ Writes captured data directly to
disk to allow maximum capfure

butfer

@ CRC checksum calculations

@ Auto-configuration to any of the
comms ports 1 to 4

@ Time-stamping (absolute and
relative) including delta time
calculations

@ Spiit line DTE over DCE display

$395 plus sales tax
Send $10 for a demo disk,
refundable on purchase.

NEW SC-7000
DeSoldering Tool

® Now with 100W caramic heater

® Work on up to 12 layer boards

@ Special antistatic housing

@ Optiona! surface mount kit
$482.50 ex tax

$579 inc tax

Just Released
Appa Model 95

Check these vaiue festures —

® 3999 count high resoiution
display

® Eleven functions - Vde, Vac
Adc, Aac, ohns, diode, Iog/c,
continuity, frequency,
capacitancs and transistor hfe

® Peak hold dutton

® Automatic power oft

® 0.5% basic accu,

® Shock prool lrom 1.5m drop

Ranges

Vdc 400mv, 4V, 40V, 400V, 1000V
vac 400mV, 4V, 40V, 400V, 750V
Adc 4020 4mA, 40mA, 400mA,

Aagkd‘ X 4mA, 40mA, 400mA,

Ohans' 40002, 4k, 40k02, 400k,

F . ‘O&MEMH I( I
reque z autoranging,
4°0M?1?(soomv min) e
Cagacltanm 4nF, 40nF, 400nF, 4pF,

Transistor hfe 0-1000 pnp/npn
Continuity 2kHz buzzer, <500
Logic to 20MHz

Power Off aftar 15min

$166.80, $139.00 ex tax

Geoff Wood Electronics Pty Ltd (incinnsw)

229 Burns Bay Road, (Corner Beatrice Street), Lane Cove West NS W
Mail Orders to — P O Box 671, Lane Cove N S W 2066
Telephone : (02) 428 4111 Fax : (02) 428 5198

8.30am to 5.00pm Monday to Friday. 8.00am to 12 noon Saturday

Mail Orders add $5.00 min to cover postal charges

Next day delivery in Sydney add $5.00

All prices INCLUDE sales tax unless stated otherwise
Tax Exemption Centificates accepted if the line value exceeds $10.00

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH cheerfully accepted.
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“One of the most
daring space missions...”

This month, NASA astronauts plan to
use their new shuttle Endeavour for
one of the most daring orbital space
missions ever attempted: capture
and repair of the ailing 3.9 tonne
INTELSAT VI F-3 satellite — in
orbit. Kate Doolan explains, in our
story starting on page 18.

Is there any dangerous
radiation in YOUR home?

Video and Audio

6
8

WHAT’S NEW IN VIDEO & AUDIO The latest products...
THE CHALLIS REPORT: This year’s Winter CES in Las Vegas

Features

MOFFAT'S MADHOUSE GUI? Phooey!

CATCHING & REPAIRING A SICK SATELLITE Daring NASA mission
AUTOMOTIVE ENGINE CONTROL - 3 Inside the controller itself
ATOMIC RADIATION IN YOUR HOME?®? A higher risk than you'd think
WHEN | THINK BACK... How early radio magazines came and went

Projects and Technical

THE SERVICEMAN Venturing into the bowels of a computer...
CIRCUIT & DESIGN IDEAS Remote control extender, short detector
LOW COST 30+30W STEREO AMPLIFIER Popular design revamped
SIMPLE, COMPACT GEIGER COUNTER Check for possible danger!
EXPERIMENTING WITH ELECTRONICS A safe, low cost 9V supply
VINTAGE RADIO Understanding AGC - 2: more elaborate systems

Professional Electronics

100
104
106

NEWS HIGHLIGHTS Japan building E-M propelled ship, UK drops CT-2
REVIEW: APPA 105 HANDHELD DMM Improved accuracy, 3999 count
SILICON VALLEY NEWSLETTER Sematech unveils five-year plan

Nowadays there’s growing concern 108 BASICS OF DC-DC CONVERTER DESIGN - 3 Practical examples

about possible risks from low level 114 DIGITAL SPEAKERS Novel idea to reduce distortion in audio systems
electromagnetic radiation — but 116 SOLID STATE UPDATE VGA controller for LCD’s operates from 3.3V
what about nuclear radiation, with 118 NEW PRODUCTS Low cost process recorder, VORI/ILS service monitor

its much better known risks? Peter
Jensen has been investigating, and
his results are well worth reading
(see page 28). This month Peter

122
126

REVIEW: DIAGNOSTIC SOFTWARE FOR PC’S Help 10 isolate faults
COMPUTER NEWS & NEW PRODUCTS PSPICE now fully integrated

Phillips also describes a low cost c c

Geigelr" Counter project, to allow you alum ns and am m ents

to check your own home for possible 4 LETTERS TO THE EDITOR Postage rates, young people and electronics

risks. For this, see page 76... 5 EDITORIAL VIEWPOINT The postage price hike — thanks for your help
52 FORUM Persuading switch-mode supplies to generate fewer harmonics

On the cover
Rob Evans’ design for the Playmas-

SHORTWAVE LISTENING 50 years of monitoring the BBC
INFORMATION CENTRE No, it wasn’t a con at all!
AMATEUR RADIO NEWS French amateurs lose 2m during Olympics

ter 30+30W stereo amp of August

1988 has been so popular that Dick Departments -

Smith Electronics has revamped it, in

an elegant new case. So if you're 87 BOOK REVIEWS 130 DIRECTORY OF SUPPLIERS

after high quality sound on a low
budget, check it out — see page 64.
(Photography by Phil Aynsley)

96
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Audio problems

With reference to the letter from your
correspondent ‘John’ in the December
issue, when listening to short wave under
difficult reception conditions I find it
much better to use headphones with a
limited frequency response. This is be-
cause the highest and lowest frequencies
contribute little to the intelligibility of
speech.

If your 70 year olds with ‘audio
problems’ used ‘high-fi’ headphones, I
suggest they try using cheaper ones with
their response concentrated on the mid-
frequencies required for speech. Alterna-
tively a suitable audio filter to limit the
upper and lower frequencies may help.

J. Emery,

Bullcreek, WA.

Comment: Many thanks for your sugges-
tion, Mr Emery. We'll see if we can't
describe a small bandpass filter that
could be used for this purpose.

Dynaudio designer

Thank you very much for Louis
Challis's review of the Dynaudio Image 3
loudspeakers in the December issue, and
the compliments for our design work.
However, the credit for the design process
was not quite accurate.

The Elecoustics’ part of the Image 3
project was mainly handled by David
Connor who conducted the majority of
the acoustic design, from briefing through
to listening. Glenn Leembruggen was in-
volved in the listening sessions and
provided stimulating feedback during the
technical design process.

David Connor and

Glenn Leembruggen,

Elecoustics,

Summer Hill, NSW.

Postage rates

Having just read your January editorial
I am dismayed that you find yourself in
this position and was frankly surprised
that, given a postal increase is inevitable
— unfair that it is, you cannot cover this
charge with an increase in cover price
without prejudicing your current circula-
tion numbers.

Having purchased your magazine for
over 20 years both from news-stands and
more recently by subscription, I for one
do not intend to stop as I regard price as

secondary to quality when deciding what
magazmes to purchase. I may be in the
minority and maybe the vast majority of
your readership is that fickle that they
would stop buying if the cover price rose,
but I hope not.

The above is not meant to be condoning
Australia Post’s outrageous increases, and
I have written to my local MP. But if you
do end up having to increase your cover
price, I will understand — and keep
buying.

Clive Allan,

Glen Waverley, VIC.

Young people
and electronics

As a regular reader of EA since 1952
and probably like many of your readers, I
have watched with interest ‘from the side’
as various topics have been discussed
over the years. However, your recent
editorial concerning the lack of young
scientists and engineers in Australia has
prompted me to contribute this letter.

I have yet to meet a colleague who
didn’t spend much of his youth disem-
bowelling various pieces of electronic
gear, and had we not gone through this
exercise I wonder just how many en-
gineers and scientists we would be
without now.

I consider myself fortunate to have
three of my four children employed in
these highly technical areas and am con-
vinced that this is partly due to my own
enthusiasm for dismantling and modify-
ing equipment in front of them in the
early days. They later became very adept
at finding equipment and experimenting
themselves.

Unfortunately, with the ever-increasing
scale of integration of electronic equip-
ment, the opportunity for similar pastimes
in 1992, is severely limited.

It is not particularly interesting to pull
apart a modem clock because it appears
there is not much of interest inside to play
with. Even the humble telephone has
been crammed with micro-electronics. A
brief examination of the micro-miniature
components used in current VCR's, CD
players, radios, TV's, computers and
peripherals clearly depicts the overall
situation.

A label which has recently become
common — ‘no user adjustable parts






inside’ really means ‘this is a throw-away
item and you won’t learn much by pulling
me apart’. So disused equipment, which
previously provided some initial sparks of
interest for young people now has little of
its previous fascination.

Obviously the situation cannot be
changed, but maybe the gap can be filled
by other means.

Together with highly technical and
specialised articles, EA has, over the
years, done a fine job in creating technical
interest in many youngsters and has
probably assisted many to their current
highly technical and rewarding careers.

Perhaps EA could further its role in en-
couraging young engineers and scientists
by producing a series of articles dealing
with the dismantling of suitable (com-
mon) surplus equipment and simple
projects/experiments based on com-
ponents therein,

Progressive companies who manufac-
ture this type of equipment might even
provide details of obsolete models which
could also be published. This would cer-
tainly be good PR for the company con-
cerned, possibly even making some
equipment obsolete ahead of schedule.

John Dods, -

Lower Templestowe, VIC.

Comment: Thanks for your suggestion,
Mr Dods. We'll see if it's feasible.

Omega frequency standard

A few days ago I completed the
‘Omega’ frequency standard you publish-
ed in the April/May 1987. What a fantas-
tic project! It’s the answer to a frustrated
hobbyist’s prayer. It does exactly what it
is supposed to do, and what’s more I can’t
fault it in any way!

About 18 month’s ago, I built the 1988
Playmaster 30-30 hi-fi amplifier. Our
gramophone records, magnetic tapes and
compact discs never sounded so good.!

Late last year, I built ‘Pest-Off’. We
don’t know if the cockroaches like it or
not — they don’t hang around long
enough for us to know!

Terry Robinson, VK3DWZ,

Woodend, VIC.

Comment: Glad to know you've had such
good results, Terry. The Playmaster 30-30

Amp has just been represented, by the

way— see the article on page 64.

DROP US A LINE!

Feel free to send us a letter to the
Editor. If it’s clearly expressed and on
a topic of interest, chances are we’ll
publish it — but we reserve thie right
to edit those that are over long or
potentially libellous.

EDITORIAL
VIEWPOINT

Australia Post’s price hike:
thanks for your support

I’ve received many encouraging letters of support from readers, following my
editorial in the January issue about Australia Post’s new ‘Print Post’ scheime and
its dramatic impact on special interest publishers like ourselves. My grateful
thanks to all of the readers concemed, and especially to those who have written to
their local MP to protest against the massive rate increases.

It’s good to know that EA has so many loyal readers. Quite a few people wrote
that they’d even be prepared to pay a certain amount more for their EA subscrip-
tion (within reason, of course), rather than see the magazine go under. In these
days of economic recession that’s nice to know too, although we’ll do our best to
ensure that it doesn’t become n ;

At this stage Australia Post doesn’t seem in the least inclined to rethink its new
scheme, despite the strong protests by small publishers and their subscribers. Per-
haps the bureaucrats concerned are assuming that the fuss will die away now, and
they can simply proceed as originally planned. But if so they’re wrong, because as
I write this, many further moves are planned.

Before the end of February, the Independent Publishers’ Association will be
launching a press campaign directed at both Mr Keating and Australia Post. Apart
from anything else, the campaign will point out the incredible contradiction be-
tween on one hand Mr Keating’s pressure on the ACTU to drastically curtail wage
rises, and on industry to minimise price rises — to maintain our current low rate of
inflation — and Australia Post’s enormous price hikes on the other.

A very large number of magazines — including those published by non-profit
organisations — will also be sending their subscribers a petition form, with a re-
quest for it to be signed by as many concerned people as possible, and sent to Mr
Keating.

As you might expect, publishers have also been investigating possible alterna-
tives to using Australia Post. And after negotiations with the Australian
Newsagents’ Association, the latter has apparently made an in-principle decision
for its members to use their ‘authorised territory’ system to provide home delivery
of subscription copies of magazines — including magazines that are not normally
sold over the counter. But ironically even this could be foiled by the Trade Prac-
tices Commission, which is currently moving to dismantle the ‘authorised
territory’ system.

So the fight isn’t over yet, and there’s still a long way to go. In fact the impres-
sion I get is that Australia’s smaller publishers have only just started to fight,
despite what Australia Post’s bureaucrats may have assumed. Which is just as
well, because if the AP ‘Print Post’ scheme is allowed to proceed unchallenged,
many of Australia’s valued special interest publications (both commercial and
non-profit) could well be priced out of existence.

We still need your help, of course. So if you find a petition form, in EA or any
of your other favourite Aussie magazines, please get as many signatures as pos-
sible and send it in. Help protect Australia’s publications against the dreaded
Australia Post — with your help we might just win!

Jim Rowe
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What’s New in

VIDEO and AUDIO

vl

High end CD
player from Teac

Teac has introduced a new ‘authentic’
compact disc player, the CD-Z5000.
Continuing Teac’s philosophy to be dif-
ferent to other suppliers, the CD-Z5000
offers a black alloy fascia with a centre
mounted disc tray mechanism.

Incorporating the latest 18-bit technol-
ogy, the CD-Z5000 employs Teac’s
proprietary ZD-II circuitry. This technol-
ogy employs a feature long known in the
professional digital recording industry as
dithering. This involves random digital
noise being added to the digital signal
prior to the D/A conversion, then sub-
tracted later on. :

Teac’s ZD-II circuitry moves the dither
into the ultra-sonic range, making it in-
audible to the human ear. The result is
improved bit uniformity and linearity
over the entire 18-bit range. This results

in conversion errors being dispersed, not
localised at specific signal levels.

The CD-Z5000 employs a total of four
18-bit D to A converters, used .in push-
pull pairs.

The 18-bit eight times oversampling
digital filter transfers unwanted sampling
harmonics into the ultrasonic range and
allows for a more gentle analog filtering.

Other features include a motorised

volume control, an extensive 33 button
infrared remote controller offering con-
trol over all the CD-Z5000 features, in-
cluding volume control and display
on/off.

The CD-Z5000 is covered by a five
year national parts and labour warranty
and is available at sclected Teac dealers
throughout Australia. It has a recom-
mended retail price of $799.

New Philips range
of premier products

To celebrate reaching its 100th year of
operation, Philips has launched a new
range of advanced ‘no compromise’ high
end audio and video products.

Dubbed The Philips Collection, the
range includes products selected for their
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combination of technology, performance,
specifications, features and design
elegance. All the products are designed
to meet the expectations of the most
demanding customers.

Initial products in The Philips Collec-
tion include the Matchline EDTV 100Hz
colour TV set, featuring an 80cm screen
with enhanced definition and 100Hz

refresh to remove flicker; the AZ 9712
CD Tower Sound Machine, with detach-
able two-way speakers and controls and
drive access neatly concealed behind
doors in the vertical front panel; and the
AZ 6819 Cordless Personal CD Player,
which provides private headphone lis-
tening with the convenience of finger-
tip control coupled with freedom from
the restrictions of connecting cables.

Other initial products are the AE 3905
Pocket-size World Receiver, a fold-
open compact receiver with PLL quartz
digital FM radio and quartz clock, in-
corporating an LCD panel showing a
world map with time zones and cities;
and the LFH 0696 Pocket Memo, a per-
sonal dictation unit incorporating the
‘Work Flow Management System’.

Philips was founded in Eindhoven,
Holland in 1891, by Gerard Philips. By
the turn of the century it was one of the
largest manufacturers of electric lamps
in Europe. It subsequently expanded
into X-ray tubes, radio valves and TV
picture tubes, and then into broad-range
electronics.

Today the company has a leading place
in almost every area of electronics, and
has made many ‘milestone’ contributions
to the technology — including the audio
compact cassette and compact disc.






Alpine to Iicence-DCC

Philips Car Stereo International and
the Japanese company Alpine Elec-
tronics Inc., have reached an agreement
about a licencing contract for Digital
Compact Cassette (DCC) . technology.
Philips, as the inventor of DCC, will lin-
cence the DCC technology to Alpine,
providing the technical information re-
quired for the design and manufacture of
in-car DCC products.

The agreement also includes the ex-
change of technology, products and
production facilities in the field of CD
changers. Alpine will supply mechan-
isms and electronics assemblies for CD
changers to Philips.

Both Philips and Alpine see the agree-
ment as a first step towards creating long
term global strategies for penetrating
new emerging markets, and for increas-
ing business volume.

Grundig VCR has
inbuilt tape catalog

The new Grundig VS960 VPT/VCR is
claimed to be going to change the way
video recorders are made and used in
the future. It features an inbuilt note-
book style computer which is said to
make tuning, programming and tape
cataloging a breeze. All operating steps
and information about filing and filed
data appears on screen. This can all be
done with an easy to use (and hold)
remote control handset.

The Grundig Archive/Tape cataloging
system is claimed to spare users from
the drudgery of searching through
racks of cassettes, with a ‘dead easy’ sys-
tem of tape cataloging which includes a
summary page, the details and content of
every filed tape, with cross reference
facilities.

The units sports no less than seven
heads. This includes a flying erase
head for slick, smooth insert and add-on
editing. Each head has a specific func-
tion to optimise the picture and sound
quality, ensuring the best results
when recording, replaying, preview-
ing (with a job-shuttle function on
both VCR and remote) and editing.

The 960 also features Hi-Fi Stereo,
VPS scanning, eight programmable
recordings over 365 days and 49-station
input allocation positions. It comes com-
plete with a 104 page operator’s manual,
the size of which is claimed to be testa-
ment to the versatility of the unit and not
to any operational complexities. RRP for
the Grundig VS960 VPT is $1769.

For further information contact
Southern Cross Electronics, 28 Kent St,
Belmore 2192; phone (02) 750-3166.

New ribbon hybrid
speakers from Apogee

Apogee has now introduced the Cen-
taur Major and Centaur Minor speakers.
Continuing on in the firm’s previous
Centaurus theme, both models comprise
a mid/high range ribbon coupled to a
bass woofer. This hybrid technique al-
lows the speakers to be driven by
amplifiers of only 50 watts output, to
recreate impressive sound levels.

The Centaur Major and Minor look
similar to traditional Apogees, but stand
more square and have their ribbons
standing vertically along side black grills
instead of the familiar see through mesh.
Both models are also less critical of room

placement, requiring as little as 12" of
space from the back wall.

The Centaur Minor comprises a 26"
dipole ribbon that is coupled to a 6-1/2"
woofer, crossing over at 800Hz with a
gentle 12dB/octave slope. It stands
100cm tall, 35cm wide and 22.5cm deep.
The 6-1/2" woofer features a 1" voice
coil, the cone being of minteral-filled
polyproplene with a synthetic rubber sur-
round. Overall frequency response is
from 40Hz to 20kHz.

The Minor is rate at 6 ohms (nominal)
with a 4 ohm minimum, Apogee claim-
ing that 107dB peaks are capable at 4m
using a 50-watt amplifier. The Centaur
Minor is available in black with metallic
grey finish.

The Centaur Major stands 163cm tall,
46cm wide and has a total depth of 30cm.
It uses a larger 40" dipole ribbon,
coupled to a 10" woofer and crossing
over at a much lower frequency of
450Hz. This woofer is claimed to go
down to 31Hz and can be coupled to an
amplifier of between 80 to 200 watts.

The ribbons are of the Kapton-backed
Apogee type using proprietary high ener-
gy strontium ferrite ceramic magnets.
Ceramic magnets possess almost ideal
magnetic properties offering extremely
high flux density and the ability to retain
their magnetic energy also indefinitely.

The Centaur Major is price at $9395
and the Minor from $3995. Both are
covered by a three year warranty and are
available at selected Apogee dealers.

Double cassette deck
allows Dolby ‘trimming’

Yamaha has introduced a new double
cassette deck, designated KX-W952,
which provides improved performance
and more convenience features than the
model it replaces — the KX-W900.

The new model incorporates auto-
reverse, Dolby B/C, HX Pro, infrared
remote control and ‘Play Trim’, a feature
allowing playback adjustment for the in-
consistencies which can occur when
playing a Dolby noise reduction encoded
cassette that has been recorded on a dif-
ferent deck.

Yamaha has also incorporated a num-
ber of new construction changes which
improve the performance of the KX-
W952. The chassis base is constructed of
Yamaha bulk-mold compound, shaped to
dampen any vibration or resonance and
filled with glass fibres and other
proprietary materials to further reduce
any residual effects.

For added isolation, the new model
uses a heavy-duty chassis and extra-large
anti-vibration feet.

The new KX-W952 is a true twin deck,
not just a double-deck. It is actually
two identical cassette decks housed in
one chassis.

Auto-reverse operation is a feature of
both sections, as are Dolby B and C noise
reduction, and Dolby HZ Pro headroom
expansion. One touch twin recording
permits simultaneous recording using
both decks.

It can be activated by the touch of a
single button located in the middle of the
front panel. Other transport features in-
clude music search, random programme
play, and intro scan.

A 44-key wireless remote can operate
almost all functions of both sections in-
dependently and includes a power
on/off key.

The K-W952 features Yamaha’s Euro-
styled rounded front panel edges. The
new deck is also compatible with other
Yamaha RS system remote components.
It can be operated via the remote control
keypad from any Yamaha RS receiver or
other control component. It has a sug-
gested retail price of $999. L2
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Video & Audio: The Challis Report
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This Year’s Winter
GES In Las Vegas

Not long back from his annual fact-finding tour around the globe, Louis Challis reports that he was
unexpectedly impressed at this year’s Winter Consumer Electronics Show. Judging from the many
new products in evidence, the world’s consumer electronics firms are gearing up to drag us all out
of the recession — by enticing those who still have disposable income to spend on CD-| players,
DCC or CD recorders, cellular phones, car audio systems with even higher power output, and TV’s

with even larger screens...

One could be forgiven for thinking that
with America, Japan, Europe and Australia
in a state of economic decline, manufac-
turers would have ‘pulled their horns in’ —
and that the Annual Winter CES in Las
Vegas would be mirroring the ‘gloom and
doom’ that | observed in London and New
York. Forget itl

Nothing could be further from the truth,
in fact. The 1992 Winter CES (like the
plethora of poker machines that abound in
Las Vegas), was clearly planned to make
you forget that some 10% or more of the
US and Australian populations don't have
enough to eat — let alone spare any
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thoughts for whal’s new in the world of
consumer electronics.

This year's Winter CES was once again
an eye-popping event, with close to 50%
more floor area at the Las Vegas Conven-
tion Centre (LVCC) than ever before, and
with enough new products on show to en-
sure that even if you had four days at the
LVCC, you just couldn’t cover itall.

While there was more floor space than
in previous years, one noticeable absence
from the rank of exhibitors was the Sony
Corporation — and with no official state-
ments and not a word in any of the CES
daily journals, you can well imagine that

their absence had some tongues wagging.
Following my return from America, there is
still no plausible explanationt

Apple for consumers

This year’s keynote speaker was none
other than John Sculley of the Apple Cor-
poration, whose imaginative address on
the future redirection of his highly success-
ful company’s interests and efforts had
everybody sitting up in their seats. Sculley
painted a graphic picture of how Apple
would diversify into a much wider con-
sumer market, with exciting and even
provocative new products aimed at visual






and audible communications — which of
course had even more tongues wagging.

Although John Sculley is no stranger to
the world of Consumer Electronics, his
choice of topic, quite apart from the fact
that he had been invited to speak, seemed
a litle out of keeping with the normal
direction of CES — until you had time to
digest what he was foretelling. Even then, |
found myself wondering how Apple is pos-
sibly going to achieve the expected impact
through ‘new and exciting technologies’,
as Mr Sculley stated they would!

Now although it's doubtful that you
have heard anything about it until now,
during the last six months Apple Computer
has been finalising what | perceive to be
one of the most innovative and exciting
consumer-oriented multimedia products
_ that they have yet developed. Their latest

systems allow you to process video pic-
tures, as well as the related audio sound
tracks, with the same degree of flexibility
that you have now come to accept and ex-
pect from your ‘written word’ orientated
word processing computer software.

Imagine - that you have available some
form of video picture input which you may
wish to edit by adding, deleting, inserting,
or even merging, in an analogous way to
written text editing on your word proces-
sor. Phooey, you may say — that requires
complex, expensive and ‘state of the art’
studio equipment, which if you could do
it, would surely require special training.

Well, six months ago your negative
response was probably quite accurate, and
if you’d wagered on it, you'd have come
up with a winner. But as of January 1992,
you would have surely lost that wager. As |
discovered in America, both the hardware
and software are now available for a figure
of less than A$1000 — excluding the cost
of the Macintosh computer. More sig-
nificantly, this now provides the amateur
with an almost astounding multimedia
professional processing capability, which
has to be seen to be believed.

Admittedly the Quick Time software was
released at the Mac Expo in San Francisco,
five days after John Sculley presented his
address. But all the clues that you needed,
to realise that there were even more im-
portant announcements in the offing, were
there in his spoken words — roneoed
copies of which were available as you
walked out the hall.

Philips impressed

Of course there were some other big
players at CES, the most impressive of
whom was undoubtedly Philips. On the
evening before the CES actually opened,
Philips gave a media presentation to more
than 200 journalists, and projected an al-
most ‘larger than life’ image. While | had
expected that the thrust of their presenta-
tion would be directed at DCC, such
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The ‘Imagination Machine’ Is the name Philips has given to its CD-I piayer, and it

created quite a lot of interest on their stand.

thoughts were quickly dispelled when Ver-
non Clifton, Vice President of Telemarket-
ing for Philips Consumer Electronics
Company, displayed CD-| (or CD-Interac-
tive) and Philips’ ‘lmagination Machine’ —
which is the catchy name they have
adopted for their CD- player.

The Imagination Machine had already
been displayed to the media three months
earlier in late October 1991, at the historic
Ed Sullivan Theatre in New York. But it

“would appear that relatively few jour-

nalists were invited to the release, and
consequently the media coverage was
relatively poor.

The Imagination Machine is simply the
next progressive step in a carefully or-
chestrated digital development program,
which Philips set in motion more than a
decade ago.

The first product off the rank was the
stereo CD itself, which holds 60 or more

minutes of high quality stereo music. Next
came the CD-ROM, which provides al-
most instantly accessible data storage and
which holds upwards of 550 megabytes of
text or 500 sharp pictures.

At about the same time (circa 1984),
when Philips, Sony and Matsushita
released CD-ROMs, they also produced
their first developmental CD-V's. These
hold 10 minutes or more of sparkling
video and matching stereo sound tracks.
CD-V was an exciting development, but as
Philips and its partners soon discovered,
the market for that product just did not
grow at anywhere near the projected rate
— and worldwide sales were disappoint-
ingly slow and low.

In the 10 years since the CD was
developed, Philips and the firms which
have affiliated with them have ex-
perienced some notable successes, and
some rather disappointing setbacks. Their
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Not surprisingly, Phillps was also demonstrating DCC — now at the stage of
production models. Again, it attracted a iot of interest.

ELECTRONICS Australia, April 1992 9






The Challis Report

most recent development in the form of
CD-| takes a vastly different tack.

In order to achieve volume sales and
thereby achieve market penetration, they
knew they had to offer what people really
wanted. But what do people really want?
in order to find the answer to that question
and to ensure that the new software would
not lead them into another false trail,
Philips Interactive Media commissioned
the Roper Organisation (a respected firm of
Marketing Consultants) to carry out an ‘in-
depth study’.

Their report, entitled A study of
America’s altitudes towards electronic
home entertainment and compact disc in-
teractive has not been released, but some
extracts have.

The study, not so surprisingly, found that
while the American public was generally
eager for new products, the majority of
parents interviewed expressed a strong
desire to be able to exercise more effective
control over the entertainment options
available to their children. Even more
pointedly, they wanted education and
entertainment to go hand in hand. What i
found noteworthy was that only about half
of the total sample interviewed expressed a
desire to have CD-| at home (although ap-
parently some 70% of young adults under
the age of 30 expressed a similar desire).

So what is CD-I? Well, CD-l innovatively
combines video, text, graphics and anima-
tion through the use of hardware, soft-
ware — and importantly, the existing
family TV set. The player is basically a
variant of a CD-V unit, to which is at-
tached a ‘thumbstick’ remote control —
not unlike the sort of controls attached to
the home computer or a Nintendo video
game. The special remote control has been
designed to fit conveniently in one hand,
although a separate Troller’ track ball con-
troller suitable for very small children is
also available. )

There are some critical differences be-
tween the existing CD-V player and its
discs, and the CD-l player and its discs.
Because the primary thrust of CD-l is infor-
mation, its data-related statistics are vastly
different from the regular CD or CD-ROM.
The standard 125mm diameter CD-i disc
can store 650 megabytes of data, which al-
lows it to replay:

@ Up to 250,000 typed pages of text; or

@ More than 7000 photographic quality
images; or

® An astounding 72 minutes of full
screen, full motion animation (which

is directed primarily at computer game-

like applications) with up to four

planes of visual effects; or
@ 19 hours of speech.

Last but not least, these new CD-I

players are fully compatible with Kodak’s
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Among the DCC products displayed on the Philips stand were a high level
recorder, fitted with Dolby B and C nolse reduction, a car stereo system fitted
with the radlio data system (RDS), and a ‘personal portable’ recorder.

photo CD media, about which | will have
more to say later.

Depending on the application, the
sound quality on your purchased CD-I
software will vary considerably. Three dif-
ferent options are planned, apart from the
conventional one offering hi-fi stereo CD
quality. One alternative offers 144 minutes
of high quality sound, but with more
restricted bandwidth (described as ‘A level’
sound). Another alternative is for 258
minutes of moderate sound quality
(described as ‘B level’ sound), and last but
still quite impressively, you can have 567
minutes of speech-quality sound
(described as 'C level’ sound).

As you have most probably guessed,
CD-| has been aimed firstly at children’s
games, as an alternative to computer
games and ‘stand-alone’ Nintendo type
games systems. They have simultaneously
aimed at satisfying the education market,
which computer games can accom-
modate, but which the Nintendo games
just do not begin to address. While the
‘education software’ currently available is
obviously meagre, that situation is rapidly
changing, and some 200 new and attrac-
tive software titles should be in the
pipeline by the time you read this article.

Initial suggested selling prices for CD-I
‘Imagination Machines’ suitable for NTSC
formatted software will be of the order of
$1,000 in the USA. PAL versions are ex-
pected to arrive in Australia in mid-1993,
and are likely to be considerably more.

Production DCC’s

The second important product line that
Philips released at their media gathering at
the Sahara Hotel were the production

versions of their DCC (digital compact
casselte) recorders, players, portable
players, and automotive radio DCC
players. But here they were not alone, as
Matsushita also released production ver-
sions of DCC under its Technics and
Panasonic brand names.

Not so surprisingly, there are now some
60 other companies who have signed on
the dotted line to produce hardware or
software for the new format. One notable
exception from the ‘star studded lineup’
was Sony Corporation (although | have no
doubt that they too will finally succumb to
the inexorable pressure).

The DCC equipment being displayed by
Philips (see photo) is as impressive as
the quality of the sound that it now
produces, although it must be noted that
the quality achievable is not as outstanding
as that provided by either conventional
CD or DAT.

Technics/Panasonic were careful to
describe both of these systems as being
‘each a star in its own market’. Technics
described DAT as being ‘the medium for
professionals and audiophiles who
demand nothing less than the ultimate’,
while they were careful to point out ‘DCC
has overwhelming advantages in the mass
consumer market'.

It was my observation that while DCC is
potentially an outstanding consumer
product, it nonetheless exhibits a number
of technical compromises and related
limitations which are inherent in its design
philosophy.

Whether those limitations prove to
be audible or manifest themselves in
some other detrimental way yet
remains to be seen.






What did impress me was the quality of
the four major DCC products which
Philips was ready to market, and in par-
ticular the portable DCC ‘Walkman
style’ players and recorders — which are
positively mouth-watering. These port-
able players have a ready market, and
will revolutionise portable hi-fi in a way
that portable CD players or even port-
able DAT players are currently incapable
of fully matching.

The most innovative aspect of the port-
able DCC players is their integration of a
four-second storage delay loop between
reading the digital data and the digital-to-
analog decoding of the output, so that
movement-related segments of lost signal
can be re-read and corrected to ensure that
you are oblivious to motion related
software glitches or defects.

‘Digital’ speakers

The third exciting Philips product
release at the Sahara Hotel were the
Philips ‘Digital Loudspeaker’ systems,
which integrate powerful digital signal
processing (DSP) circuitry and the as-
sociated amplifiers within the loudspeaker
enclosure. Philips claim that by keeping
the signal in the digital domain as long as

The DSS930 ‘Digital Loudspeaker’ was
the third new product that attracted
attention on the Phliips stand.

possible, near-perfect sound reproduction
is achieved with the new Phifi’ps Digital
Speaker System.

Philips claim that these DSP systems are
capable of compensating for a wide range
of transducer frequency, phase and related
crossover deficiencies, and thereby effec-
tively optimise the speaker output linearity
to within £0.5dB over the 40Hz to 20kHz
frequency domain.

As you will realise, this is theoretically
vastly superior to the performance capable
of being achieved by conventional analog
speaker techniques. They were displaying
their DSS930 speaker systems with a sug-
gested retail tprice of US$1,200/pair, but
the scope o
whetted one’s appetite — without con-
vincing you that the product had really
achieved a breakthrough in terms of real
listening quality.

One other Philips speaker development
worthwhile noting is their final acceptance
of a marketing trend which most of their
competitors had long ago accepted, in the
form of ‘in wall’ speaker systems. These
now constitute a sizeable proportion of the
US market, as they do in other countries.

The Philips FB425 ‘in wall’ speaker sys-
tem is a well engineered product, with
which they can now compete head-on
with large numbers of other innovative
manufacturers such as Sonance, KEF, Bos-
ton Acoustics and other well respected
European and American manufacturers.

Recordable CD’s

A sister company, Marantz of America,
as well as the Pioneer Corporation of Japan
(which has had close technical ties with
Philips of Einhoven since the mid-1970's),
were both displaying recordable CD’s —
as was Sanyo Corporation.

The Marantz CDR-1 recorder with a

the information available

price tag of US$7000 is a production
machine, not a prototype, and can be pur-
chased in the US right now. The Sanyo
model 9280 offers re-recording and re-
writing capabilities, which the other two
recorders currently do not.

The CD recorders being offered were
clearly affordable, and provide yet a fur-
ther home recording media which will be
clearly attractive to a segment of the
audiophile market. The matching recor-
dable compact discs are readily available
from TDK, with a suggested US selling
price of $70 each. At that price | had no
qualms about bringing one back in expec-
tation of soon being able to obtain one of
these recorders for review purposes.

The Marantz and Pioneer CD recorders
use the ‘once recordable’ discs, which
offer some unique and attractive features.
These include the ability to record se-
quential tracks at different times, and to
store a temporary index which is only
finalised on a separate set of tracks once
the full data content is known and
recorded on the disc.

DAT, mini CD

Competing against the CD recorders and
the latest DCC recorders, for high quality
audio applications are a range of new DAT
recorders, from a number of other
Japanese firms.

These include Nakamichi, Aiwa, Sanyo
and Toshiba amongst others, all of whose
products offer tremendous flexibility and
great potential.

Lined up against these products is Sony’s
Mini Disc system, which offers the same
user convenience and speed of access on

par with a conventional CD. More sig-
nificantly, the Sony Mini Disc potentially
offers a superior flexibility, comparable
fidelity, smaller size and general con-

On dispiay at the Sanyo stand was the firm’s new CD-MO magneto-optical CD
recorder. Unilke the other CD recorders currently avallable, It offers re-recording

and re-writing capabiliities.
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venience which is either on par with, or in
some critical areas (like wow and flutter),
possibly even superior to DCC. The catch
with the Sony Mini disc is that as well as
being smaller and neater, 1 suspect it may
prove to be more expensive than DCC.
There is of course intense rivalry be-
tween the proponents of the two systems. |
suspect this rivalry may well be behind
Sony’s notable absence from CES. The
comment | have received from Sony
Australia is that Sony USA is ‘organising its
own Technical Show’ a little later in the
year, and of course we all await that show
with more than just a passing interest.

Cellular, hi-tech phones

One range of products of potentially
wider interest were the cellular telephones
and other consumer cordless telephone
systems, which are proving to be one of
the fastest growing markets in the USA as
they have been elsewhere in the world.
The quest for instant communications has
spawned an absolute plethora of new
minuscule and  lightweight cellular
telephones — some of which are so small
that the term ‘pocketable’ is no more quite
as fitting nor as apt as it was even last year.

What surprised me were the number of
foreign manufacturers who were offering
products for the US market. Think of a
Japanese, Korean, Taiwanese or even a

European hi-fi products manufacturer, and
its even money that they were displaying a
brand new cellular or radio telephone sys-
tem designed for the American market.

A significant proportion of those
manufacturers also make conventional
telephones, which  have suddenly
achieved a new level of flexibility as well
as other user-friendly features, the majority
of which | was oblivious of until | arrived
at the CES.

The new catch cry in the American
market right now is ‘caller identification’,
which | only discovered at a journalist
breakfast organised by BellSouth Services,
who you may be interested to note are
one of the shareholder firms in Optus
Communications, Australia’s new com-
petitor for Telecom in the telecommunica-
tions market.

BellSouth Services has released a range
of ‘caller identification’ compatible
telephones, which — where the telephone
company (and State laws) permit — offer
you the ability to interrogate and display
the phone number of your caller before
you even pick up the receiver. More sig-
nificantly where there is no ‘caller 1D
number’ transmitted, you are thereby at
liberty to reject all such calls.

| found the concept of ‘caller ID’ intrigu-
ing, because whichever way you look at it,
there could be few good reasons for
anyone to object to their phone number
being transmitted and identified, at a
receiving location.

The telephones which BellSouth Ser-
vices were displaying were neat, visually
attractive, inexpensive by Australian
Standards, and precisely the type of phone
that ! would have liked to use in Australia.
You can imagine my surprise, when they
presented each of the journalists, including
yours truly, with a working caller iD phone
at the end of the session.

An additional series of products which
BellSouth Services released were their
multi-channel cordless phones, which in-
corporate an ‘auto-scan’ feature. This sear-
ches for the clearest noise-free channel
from the 2-10 channels available, in order
to reduce interference.

The sound quality you then receive on
your remote telephone is just as clear as
the signal you would receive on the hard-
wired base phone to which your mobile
phone has been connected.

Altec and Big Blue

As | moved around the CES on the first
day of the Show, 1 arrived at the Altec
Lansing exhibition space just in time to
hear what proved to be a momentous
presentation. Altec Lansing were announc-
ing that they had joined forces with ‘Big
Blue’ (IBM Corporation), to release a com-
puter  (or  multimedia) orientated
loudspeaker system which has been
specifically designed to work in conjunc-
tion with computers, to produce a com-
parable sound quality to that which you

Cordless phones were very much in evidence at the Show.
BellSouth released their new muiti-channel cordless
models, which automatically scan for a clear channel.
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Also visible In large numbers were cellular phones, which
are steadily getting more and more compact. These tiny
models are from Pioneer.






Altec Lansing was dispiaying its ACS-300 computer speaker system, developed
in conjunction with IBM. It prov.des very impressive sound capabilities for use

with computer based presentations.

have grown accustomed to hearing from
your hi-fi CD player.

What we were being shown were two
types of self-powered electronically con-
trolled satellite speakers, which could be
placed on the table next to the computer,
on the wall behind the computer, or fixed
to the side of the display monitor.

These separate (stereo) speaker systems
are then supplemented by an additional
optional sub-woofer, which can be placed
under the desk or elsewhere in the room,
and through which the quality and fre-
quency bandwidth of the reproduced
sound would no longer constitute an
acoustical limitation for the computer-
based system.

The Altec Lansing Computer Speaker
Systems type ACS-300 are remarkably at-
tractive, and as | had cause to note, were
exceptionally  good.  Although the
demonstration was conducted under less
than optimum conditions, the results of
that demonstration were most impres-
sive, and Altec Lansing had no cause to
make any apologies. | asked whether
Altec Lansing’s agreement with IBM
precluded them from marketing these
speakers through other manufacturers,
and was somewhat surprised to discover
that it did not!

One of the most critical features of the
Altec Lansing computer speaker systems

are the quality of their RFl and magnetic
shielding — which allows them to be
placed right up against the side of the
monitor with no adverse affects. | noted
with interest that the ACS-300 separately
powered sub-woofer incorporates a
double porting system, which | suspect
uses the technology developed by Bose
Corporation.

Car audio

Considerably more space was devoted
to ‘car audio’ at this year’s Winter CES than
| would ever have dreamt possible. In
practical terms, there was more space al-
located to car audio than is currently avail-
able in the largest Convention Centre in
Australia.

The outdoor section (LVCC Parking Lot
A) where the stationary displays of
(nauseatingly loud) car and van mounted
hi-fi systems occupied close on one hec-
tare — over three acres — of display area,
and was readily identified the moment you
approached it.

You could feel, rather than hear the low
frequencies from the multitude of outdoor
built-in low frequency speakers and sub-
woofer systems, from a distance of the
order of 500m or more. In fact as most of
the attendees approached the area they
tended to slow down, with quite a few per-
ceptibly changing direction to avoid what |
found to be one of the more unpleasant
aspects of the Winter CES.

Even with good earplugs properly fitted,
you were still likely to be at some risk as
the peak sound pressure levels from most
of the mobile displays were now well in
excess of 140dB. As | discovered, the offi-
cial record holder in this year’s high-
powered mobile auto competition stakes
can top 150dB, along with virtually all of
the ‘runner-ups’. If you are listening to
levels of that order on a regular basis, you
are most probably already deaf — or if you
weren't, you scon will bel

Even inside the South 2 Hall, where
there were hundreds of exhibitors display-
ing high powered car audio and car
security systems, the sound levels tended
to be unpleasantly high. The pervading
feeling was that an earthquake had com-

You want MORE power in your car stereo system? Okay, buddy — how about this
one? it can generate over 150dB. The only problem is, you need an extended
wheelbase pick-up van to house it...
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Rental is the answer

The Polar T3000 Fault Locator
from Emona Enterprises will
locate faults in all electronic
components in any circuit board.
Signature analysis dynamically
tests analogue and digital
components in-circuit.

Important features include:

8 Circuit diagrams not needed
& Circuit power not required

@ Fast, user friendly

8 Automatic comparison mode
B Automatic IC pin sequencing
@ Lightweight and compact

Rent for as little as one day,
to a year or more.

EMONA

INSTRUMENTS
and COMPUTERS

For your free '92
rental catalogue, call:

TECH
RENTALS

AUSTRALIA'S INSTRUMENT
RENTAL COMPANY
MELBOURNE (03)8792266
SYDNEY (02) 736 2066
BRISBANE (07)8751077
ADELAIDE (08) 3446999
PERTH (09)470 3644
CANBERRA (06) 2531825
AUCKLAND (9)5204759
WELLINGTON ____ (4)3844833

Price & Payne 4180
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Challis Report

menced, and had miraculously continued
beyond the first violent groans of the earth.

An interesting point is that there was
now just as much emphasis on protecting
your car (and its contents) as there was in
providing car audio. And although there
were some wonderful exhibits and some
mouth-watering examples of superlative
hi-fi systems in cars, ranging from Ferrari’s
to Rolls-Royces, there are relatively few of
us who would wish to allocate half the car,
or all the boot space to such whimsical
purposes.

Car DSP systems were almost
everywhere, and although Yamaha and
subsequently Sony have long since
pioneered and developed exciting car DSP
concepts, loads of other manufacturers
such as Sanyo, Alpine, Pioneer, Panasonic,
Mitsubishi, Kenwood, Clarion and simply
loads of others have now joined the august
fraternity manufacturing car DSP systems.

Last year there were only three manufac-
turers of multi-disc boot mounted automo-
tive car CD players. This year Sanyo,
Kenwood, Pioneer and a number of others
have joined that fraternity too. | was very
impressed by the Sanyo system, and it will
be interesting to see if they elect to bring
some of their newest car audio products to
Australia. Up to this point of time they
have limited themselves to only one outlet
in each State, and with only a small
propottion of their product range.

Kodak’s Photo CD’s

One of the most off beat products to be
released at the CES was the Kodak Photo
CD System, which is theoretically attrac-
tive, but potentially something of a ‘wild
card’. Their system is based on the premise
that once you process your photos, either
negative or positive, you will be prepared
to purchase a photo CD which when
plugged into either a Philips Imagination
Machine or a Kodak PCD 870 photo CD

" player, will allow you to view the contents

of that roll of film as coloured pictures on
your TV set.

Kodak photo CD purchasers receive
their photo CD discs in the familiar CD
jewel case, at the front of which is a num-
bered index print of each photo — plus the
date, to allow rapid identification and sub-
sequent photo display.

What about the ordinary photos you
ask? You can have them too, at virtually no
extra cost. The cost of providing photo
CD’s wasn't actually spelt out in the Kodak
media releases, but is currently thought to
be somewhere around US$70.00 — with-a
capacity of the order of 100 photos per
disc.

Two other noteworthy products at this
year’s Winter CES were Sanyo’s pro-active
environmentally friendly stance of intro-

ducing a complete line of reusable/rechar-
geable batteries, which are accompanied
by the first manufacturer’s Mailback
Recrcle System. This allows consumers to
mail worn out NiCad batteries back to
Sanyo for recycling — rather than dump-
ing them in the garbage, or otherwise dis-
carding them so as to further pollute the
environment.

Although the concept is laudable, what
worried me was what percentage of those
lucky purchasers would be able to find the
Mailback container when it is finally
needed, some 1-5 years down the track.
And will Sanyo continue to recycle the
batteries, when they receive them, or will
they merely dump them? If they do the lat-
ter, it will be a charade.

The second noteworthy product was the
Faroudja Line Doubler, which takes a con-
ventional NTSC, S-VHS, Hi-8 or RGCB
video signal and converts it into a line
doubled, artifact free high resolution sig-
nal. As | observed, the quality of the pic-
ture provided by this process exceeds the
quality of the standard 625 line PAL dis-
play with which we are all familiar, and is
only marginally inferior to an HDTV (High
Definition  Television) display when
viewed on a large screen (direct view) TV
display or projection monitor.

Although at first | thought the Faroudja
Line Doubler LD100 was just another gim-
mick, like so many others at the CES | reas-
sessed my viewpoint on viewing the
quality of the video signal which it
produces. Frankly I'm no longer convinced
that it is a gimmick. | have no doubt that
this is one concept which will ultimately
be adopted by other manufacturers, as an
effective means of overcoming some of the
disabilities of both 525-line NTSC and
625-line PAL, when displayed on large TV
screens.

In summary

The 1992 Winter CES at Las Vegas
produced a plethora of other new con-
sumer products, like large screen back-lit
liquid crystal displays on both the Casio
and Citizen stands — both of which have
the potential to revolutionise home TV’s as
well as portable computers. As | see it,
‘everyman’s dream’ of a large flat TV dis-
play flush with your bedroom or living
room wall is now at hand.

We are standing at the threshold of a
new era of consumer electronics, where
communications will be integrated with
technology and entertainment in a way
that few would have ever dreamt possible.

1984 may have come and gone, but
George Orwell and his predecessor Jules
Verne, as well as many of their wonder-
ful concepts have either already arrived,
or are simply standing in the wings ready
to make their grand and dramatic
entrances. L






School of Electrotechnology

Short Courses

Second Semester 1992

The RMIT School of Electrotechnology offers the following Short Courses in the Second Semester. 1992:

AUSTEL TELECOMMUNICATIONS
CABLING LICENCE

Directed at technical personnel seeking
to obtain the AUSTEL General
Premises Cabling Licence.

Duration : | day Cost : $130

MODEM INSTALLATION AND
SERVICING

Provides knowledge and technical skills
in selecting modems for a data link.
Duration : 2 days Cost : $440

NETWORKING PC’s

Provides knowledge and technical skills
networking PC's, selection of
hardware, software and installation.
Duration : 1 day Cost : $220

SATELLITE COMMUNICATIONS
PRINCIPLES

Introduces the principles of satellite
communication systems and their

operating parameters.
Duration : 5 days Cost : $350

FIBRE OPTICS FOR ELECTRICAL
TRADES PERSONNEL

Designed for personnel engaged in the
installation of fibre optic cables.
Duration : 2 days Cost : $500

OPTICAL FIBRE TECHNOLOGY
Introduces principles of optical fibre
transmission systems and technology.
Duration : 5 days Cost : $700

SECV S PERMIT

A course of study to prepare
individuals for the State Electricity
Commission of Victoria S Permit
examination. This course is available
on a part time or block release basis.
Duration : 56 Hours Cost : $480

PC SYSTEMS HARDWARE AND
SUPPORT

This course provides participants with
diagnostic fault finding skills as well as
knowledge in the selection of PC
system components and peripherals. Part
course available.

Duration : 5 days Cost : $1000
SERVICING
MICROCONTROLLERS IN RADIO
EQUIPMENT

This course provides the skill to
diagnose faults in circuitry associated
with digital microntrollers.

Duration : | day Cost : $220

COLOUR TV SERVICING

Provides practical skills in servicing
colour TV receivers.

Duration : 5 days Cost : $350

VIDEO CASSETTE RECORDER
SERVICING

Covers practical skills in servicing
domestic VCR's.

Duration : 5 days Cost : $350

COMPUTER MONITOR
SERVICING

Provides knowledge and skill in
adjustment, alignment, installation and
selection of PC monitors for computer
systems.

Duration : 1 day Cost : $220

DIGITAL AUDIO AND COMPACT
DISC PRINCIPLES
This course covers digital audio

‘techniques and adjustment of CD

players.

Duration : 2 days Cost : $440

MOTOROLA MICROPROCESSOR
68000

Advanced techniques in programming
the 68000 microprocessor.

Duration : 5 days Cost : $350
Other microprocessor systems available.
Ring for details.

BASIC PROGRAMMABLE LOGIC
CONTROLLERS

A first course in PLC’s that provides
electrical and non-electrical personnel
with the principles and current practices
in programming PLC's.
Duration : 5 days - Cost : $350
ADVANCED PROGRAMMABLE
LOGIC CONTROLLERS

Covers the applications of PLC’s in
process control systems.

Duration : 5 days Cost : $350

INTRODUCTION TO
INSTRUMENTATION AND
PROCESS CONTROL

A basic course in process control and
instrumentation for electrical and
non-electrical tradespersons.

Duration : 5 days Cost : $350

SURFACE MOUNT SOLDERING
AND DESOLDERING TECHNIQUES
To provide tradespersons, technicians,
technical officers, and advanced
electronic hobbyists with the skills of
Surface Mount Technology.

Duration : 2 days Cost : $440

HIGH RELIABILITY SOLDERING
TECHNIQUES

To provide service and prototyping
personnel with soldering skills to repair
and construct reliable electronic

equipment.
Duration : 3 days Cost : $600

FOR DETAILS CONTACT COURSE INFORMATION OFFICER TEL (03) 660 4425 FAX (03) 662 2525.
Other courses in Electrical/Electronics, Computer Installation and Servicing, Instrumentation and Audio

Visual Technology are also available.

Courses conducted on site throughout Australia.
These courses are structured to comply with Training Guarantee Levy legislation.

School of Electrotechnology

Royal Melboume Institute of Technology

GPO Box 2476V
Melboume Vic 3001
ACN 004 053 703
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Moffat’s

by TOM MOFFAT

GUI? Phooey!

" This is a story about computers. Yes, I
know that this isn’t a computer
" magazine, but it’s unlikely any - self-
respecting computer magazine would
publish what you are about to read here.
It would be seen as absolute heresy, be-
cause I intend to question the direction
computer development is taking. Com-
mercial pressures say we must move
ever ahead to bigger, more sophisticated,
and more expensive computer systems.
But do we really need to?

Dedicated computer people have been
trained (brainwashed?) to always
demand the biggest and best. But you
Electronics Australia readers are most
likely ‘electronikers’ — realists, who see
a computer as a tool instead of a status
symbol. You (we) see the computer as a
means to an end, instead of the end it-
self. Our computers are usually hooked
up to something such as radio gear, or
they’re used to replace a typewriter, or
(horrors!) to play games.

Our computers are NEVER placed on
spotless desks next to a trendy pot plant,
like in the current computer ads. Instead
of wearing a Country Road shirt and tie
and trendy braces and round wire-
rimmed glasses, the guy behind the key-
board is more likely in shorts, a T-shirt,

and thongs. (Speak for yourself, Tom—1 .

hate thongs! — Ed.)

Instead of the slinky black woman
wearing a man’s suit looking over our
shoulder, we probably have a matronly
office worker telling us that another of
our creditors is on the phone.

It seems that most of the industry sees
its user base as the fancy desk and pot
plant brigade, and the shorts and thongs
segment doesn’t exist. Or if they do,
they’re ignored.

Reason: they' don’t spend much
money. They’re quite happy with what
they’ve got; it works fine for their pur-
poses; if it ain’t broke, don’t fix it. So
let’s concentrate on selling to the pot
plant brigade where there’s lots of cor-
porate or government money (yours and
mine) to be spent. And what’s the hottest
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seller at the moment? GRAPHIC USER
INTERFACE!

Buzz, Buzz! That’s the sound of a
homet’s nest, folks. We’ve just whacked
it with a great big broom handle, and ina
moment all hell is going to break loose.
Are we about to actually CRITICISE
Graphic User Interface? Yup.

Graphic User Interface is usually ab-
breviated as GUI. This is pronounced as
‘gooey’ for very valid reasons. Using it
on anything other than the very latest,
fastest, and most expensive computer is
like tripping along through a bow!l full of
molasses.

GUI refers to that system where you
make your program do things by point-
ing a mouse at a little picture on the
screen and pressing a button on the
mouse. You don’t have to be able to
type; you don’t even have to know the
name of the program. This is similar to
going to the loo in a foreign airport. You
don’t have to know the word ‘men’ in
Spanish or Arabic, you just look for the
little icon of a man on the door and then
you can go in there and whizz away with
confidence.

The antithesis of GUI is CLI, meaning
‘Command Line Interface’. Here the
computer presents you with a prompt
such as ‘C_’, and you then use the key-
board to type in the name of your pro-
gram, sometimes followed by what you
want it to do.

For instance if you wanted to use your
word processor called ‘Edit’ to work on
a document called ‘Story’ you would
type EDIT STORY and hit the Enter key,
and the editor would instantly pop up on
the screen with the words of STORY
displayed for your perusal.

To do the same thing under GUI, you
would first have to wait for the GUI pro-
gram itself to come to life (slowly). You
would then sec several pictures or
‘icons’, including perhaps one of a little
typewriter. You would move the mouse
pointer to the typewriter icon and click
the mouse button twice.

Next the word processor would be

loaded in, ON TOP OF the GUI which
stays there as well (goodbye, memory).
The word processor would then display
a menu of files on the disk, and you
would shove the mouse pointer to the
word STORY and click the button again.
STORY would now be loaded, ready for
action.

It’s interesting to note that there is
much polarization over whether GUI or
CLI is ‘best’. You have GUI people and
you have CLI people, and there appears
to be little middle ground between them.
You may have discovered by now that I
am a CLI person, and I just can’t take to
GUI at all. I get confused and frustrated
by mice. Other people swear by GUI’s
and think that people who refuse to use
them are the same people who refuse to
use flush toilets.

But even some very pro-GUI people
are starting to have second thoughts,
even in the prestigious American com-
puter magazine BYTE which has been
plugging GUI’s for all they’re worth
(along with trendy pot-plant desks and
slinky black women in men’s suits).

One BYTE commentator perpetrated
the ultimate outrage when he wrote “I'm
getting the very uneasy feeling that
GUI’s are actually the biggest con job
that the computer industry has ever put
overonus”.

Eh? How could this be? Well, there
are a couple of key words in the pre-
vious paragraphs — ‘slowly’ and
‘memory’. If you can be convinced that
GUI is indispensable for you, you’ll
probably find it it pretty ‘gooey’ running
on your existing computer. And if
you’ve got a lowly one megabyte of
memory that seemed gigantic when you
bought the machine, you’ll find that ‘out
of memory error’ is a daily feature of
your life.

How to overcome these problems?
Buy a new computer! Ahh — another
sale for the beleaguered computer in-
dustry, and YOU have helped Australia’s
economic recovery (or perhaps Taiwan’s
economic boom).






You now have a $3500 computer in-
stead of a $1500 computer. It still runs
your word processor called Edit, al-
though a lot of flashy stuff happens in
the GUI before Edit comes to life. So
Edit itself now looks a bit dull.

Perhaps it’s time to upgrade to Edit
Version Five or whatever, written spe-
cially to run in the GUI. You spend a few
hundred dollars more, you install Edit
Version Five only to find that it now
uses twice as much space on your hard
disk as the earlier version. And as well,
it runs SLOWER!

Golly! Well, the salesman says that to
speed up your program you're going to
need an even faster computer. And as
well, all this new GUI software demands
a lot more memory and more disk space.
So let’s upgrade to a $5000 computer
with a double-sized hard disk and six
megabytes of memory. Now you find
that Edit Version Five runs much faster
— almost as fast as Version One did on
your $1500 computer. And that, my
friends, is ‘progress’.

As for that speed question, there are
certain advantages in some applications.
For instance desktop publishing requires
an awful lot of things to happen in a big
way, and it seems to take forever on an
ecarlier ‘AT’ class computer. Same goes
for computer-aided design work.

If you're designing a house or a
bridge, you frequently want to
‘regenerate the screen’ to get an overall
look at what you’ve done so far. This
involves lots of internal calculation, and
it’s pretty frustrating to sit there as the
new picture dribbles onto the screen line
by line. Here a fast computer certainly is
justified.

Most of the software I use is small and
blindingly fast, particularly the ‘Video
Display Editor’ word processor I use for
all my magazine writing. Most of this is
done on my trusty and horribly obsolete
Toshiba XT-class laptop. This is just like
my trusty and horribly obsolete Holden
station wagon; I intend driving them
both until they fall apart.

The Video Display Editor does its
stuff in the blink of an eye on the XT
laptop. It doesn’t appear any faster on a
’386 machine, because you can’t get
much faster than the blink of an eye!

The occasional speed problem does
crop up. I've recently started using a big
mathematics program to calculate the
orbits of satellites for a weather satellite
project I'm working on. You can tell it to
work out the dates and times of all the
passes of the NOAA 9, 10, and 11 satel-
lites, receivable in Tasmania, for the
next week.

The program then goes away and

cogitates; waiting for a result is like
watching grass grow. Buy a new com-
puter? No, I just set the laptop working
and then come back after lunch to col-
lect the finished product. No time lost
there at all.

Maybe we’ve been a bit coy about
brand names here. The original GUI
came from Apple Computer as the
operating system for the ill- fated Lisa,
and later for the popular Macintosh.
IBM decided they had to have a ‘point-
and-click’ system to match the Mac, so
Microsoft came up with a system called
Windows. In the Amiga world, the GUI
is called the Workbench.

In the IBM and Amiga at least it it
quite easy to short-circuit the GUI and
revert straight to a CLI system. This is
the first thing I leamed when I got an
Amiga to do project development on —
how to nobble the Workbench. On the
IBM you can get rid of the GUI by simp-
ly not starting it up. Apparently this hap-
pens quite a lot. A recent statistic pointed
out that only one third of people who
own Windows actually use it.

Windows is now ‘bundled’ with many
new computers; in other words you get it
for free, as part of a package deal. Is this
generosity, or is there some hidden mo-
tive? Is it intended that new down-
market ‘AT’ machine owners get the
message that Windows and all its ap-
plication programs would run oh-so-
much better if they upgraded to a 386 or
486 computer?

Perhaps it’s a bit like supplying a free
sample of heroin with a purchase of
marijuana, to get you hooked on some-
thing a bit more flash.

Applications! Well, Windows exists,
so we MUST have applications to use it.
Big fat sluggish applications, offspring
of things that were so slick and elegant
in their DOS/CLI versions.

I heard the other day that the popular
and excellent PCB design packages
from Protel would be henceforth avail-
able in Windows only. 1 was on the
phone to them in a shot, to learn that yes,
future product development was Win-
dows-based only, but they certainly
weren’t going to kill their existing CLI-
based programs like Autotrax and
Easytrax. They’re going to wait and see
what the market does.

As for myself, I've got Protel Easytrax
and Schematic ranning on my AT-class
computer, and I wouldn’t use anything
else for PCB and circuit design work. A
mouse sits nearby, idle, because I prefer
to drive the editing cursor around with
the cursor keys instead of a mouse.

I’m a perfectionist and I like to physi-
cally click the keys six times to move

the cursor six tenths of an inch along the
PCB. Then I KNOW it’s where I want it.
I guess it gives me a fecling of security.

Windows does have certain advantages
for program developers; for instance
there is a standard printer interface so
they don’t have to write drivers for every
printer in the land. But developers
shouldn’t forget the guys in shorts and
thongs who populate the small busi-
nesses of this world.

I know for a fact that lots of excellent
design work comes out of ‘obsolete’
computers in garages and back rooms,
and there’s no way those people are
going to jump out and buy a new com-
puter just to run new software. They’ll
quite happily stick with what they’ve
got. If it ain’t broke, don’t fix it! <
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UV MATERIALS

3M Scotchcal Photosensitive

Pack Price  Pack Price
250%300mm  300x 800mm

8001 Red/Alum. 86.00 98.00
8003 Black/Alum. 12mm  95.00 106.00
8005 Black/Alum. 86.00 98.00
8009 Blue/Alum. 86.00 98.00
8130 Black/Gold 109.00 13000
8006 Red/Transp. 7700 8800
8010 Green/Transp. 7700 88.00
8011 Red/White 7700 88.00
8012 Black/Transp 7700 88.00
8013 Black/Yeow 7700 88.00
8014 Blue/Transp. 7700 88.00
8015 Black/White 7700 88.00
8018 Blue/White 7700 88.00
8018 Green/White 7700 8800
8060 Black/Silver 7700 8800
ACCESSORY FILMS:
8007 Reversal Film 4700 63.00
RISTON 4600 PCB MATERIAL
SIZE SINGLE DOUBLE
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36x24 $96.00 $124.00
24x18 $48.00 $ 62.00
18x12 $24.00 $ 31.00
12x12 $16.00 $ 20.80
12x6 $ 8.00 $ 11.00
KALEX UV LIGHT BOX
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All prices plus sales tax if applicable
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One of the most daring space missions ever planned”:

e States B

This coming month, NASA astronauts are planning to use their new shuttle Endeavour to carry out one
of the most daring orbital space missions ever attempted. The goal is to rendezvous with the ailing 3.9-
tonne INTELSAT VI F-3 satellite, spinning in orbit 550km above the earth, capture and attach itto a new
rocket motor — weighing over 10 tonnes. Hopefully the pair will then be moved away from Endeavour,
and the new motor used to take the satellite to its correct geostationary orbit.

by KATE DOOLAN

April 1992 is the time and low Earth
orbit is the place, for one of the most
daring space missions ever planned and
flown. Astronauts aboard the new space
shuttle Endeavour will retrieve, repair
and reboost back into orbit a com-
munications satellite that would have
become space junk and re-entered the
Earth’s atmosphere, if not reached in
time.
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The INTELSAT VI F-3 satellite, which
belongs to the International Satellite Or-
ganisation (INTELSAT), was launched
into space by a commercial Titan 3
rocket on 14 March 1990 from the Cape
Canaveral Air Force Station in Florida.
The launch was flawless, but problems
started soon after the rocket and satellite
reached Earth orbit. After insertion into a
low orbit, the apogee and perigee kick

motors were supposed to ignite, to boost
the satellite into a geosynchronous orbit.
However, due to a wiring error in the
Titan rocket, the satellite remained at-
tached to the Titan second stage — leav-
ing the satellite stranded.

To prevent the INTELSAT/Titan con-
figuration from re-entering the Earth's at-
mosphere, ground controllers had to
separate the satellite from the perigee






kick motor which was attaching it to the
Titan second stage. The satellite was
then manoeuvred to an orbit of 554
kilometres using its hydrazine and
nitrogen textroxide thrusters.

Once the satellite was stabilised, the
governing body of INTELSAT had
several decisions to make about the fu-
ture of the satellite. Given the satellites
cost of US$115 million, they were reluc-
tant to write it off and let it re-enter the
Earth’s atmosphere. Representatives
from INTELSAT, the National Aero-
natuics and Space Administration
(NASA) and the Hughes Aircraft Com-
pany — who were the manufacturers of
the satellite — met to discuss the op-
tions for a retrieval or reboost mission.

Two basic recovery options were
studied and discussed, the first option
being retrieval and return of the satellite
to Earth where it would be refurbished
and relaunched on another rocket. The
second option available was retrieval,
repair and reboost directly from the
satellite’s present orbit.

It was decided to go ahead with the
second option, because of monetary
considerations and fewer technical
problems with repairing the satellite in
orbit. To relaunch the satellite would
cost close to US$120 million, and in
any case there would be problems in
getting a launch vehicle to fit
INTELSAT's timetable.

In June 1990, INTELSAT awarded
NASA a contract of US$97 million to
carry out the retrieval, repair and
reboost of the satellite by the space shut-
tle in early 1992. Another contract was
also awarded to Hughes for the con-
struction of hardware needed for the
spacewalks that would be taking place.

Before the mission received final ap-
proval, INTELSAT wanted to assess the
possible damage to the satellite’s solar
panels in low Earth orbit, by atomic
oxygen. A sample of an INTELSAT solar
panel was attached to the Remote
Manipulator System (RMS) arm on the
shuttle Discovery, for the flight of STS 41
in October 1990. The sample on the
arm was positioned away from the shut-
tle for 20 hours, to determine the extent
of any oxygen corrosion. After the mis-
sion, the sample was assessed and the
‘all clear’ was given for the 1992 flight.

The INTELSAT VI series of satellites
comprises five commercial communica-
tion satellites, which are designed to
provide voice, video and data services
to Earth stations located in 180

Foun .y,
) Lin

In this shot taken during the preparation of an INTELSAT satellite simliar to the
VI F-3, the ‘capture bar’ which will be used by astronaut Plerre Thuot Is visible on

trestles In the foreground.

countries. Each of the satellites is con-
structed with 48 transponders — 38 in
the C-band and 10 in the Ku-band. Each
satellite has a capacity of 24,000 simul-
taneous two-way telephone circuits and
three television channels.

When fully deployed, each satellite
measures 12 metres high, three metres
in diameter and weighs 3900 kilograms.
The satellite series also incorporates

satellite switched time-division multiple
access technology, which enhances the
connectivity and  flexiblity  of
transponder use.

New shuttle

The space shuttle orbiter Endeavour is
the replacement for the shuttle Chal-
lenger, which exploded six years ago.
The replacement orbiter was given the
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In a 25’ swimming pool at the Johnson Space Centre’s weightless environment training facliity (WET-F), Astronaut Thuot
practices attaching the capture bar to the appropriate end of an INTELSAT satellite. During the mission he wliii be attempting
the same operation In space, while attached to the end of ‘Endeavour’s’ remote manipulator arm.

go-ahead by the White House in August
1987, and incorporates several new fea-
tures including a drag parachute for
landings, improved flight computers,
more storage space for crews and a state
of the art flush toilet — which hopefully
will not break down as has happened

Astronaut Plerre Thuot Is pictured here atop a crane examining an INTELSAT
satellite simiiiar to the one he will be seeking to capture during the forthcoming

rescue mission.
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on previous missions! Another improve-
ment for the Endeavour is the installa-
tion of equipment so that the orbiter can
fly extended missions, initially, of up to
16 days and later for 28 days.

The crew of STS 49 was named in
December 1990 and is commanded by

Dan Brandenstein, the Chief of the
Astronaut Office, who has flown in
space three times previously. The last
flight that Brandenstein flew on was STS
32, which saw the spectacular retrieval
of the Long Duration Exposure Facility
in January 1990. The pilot for the flight
is Kevin Chilton, who has been an
astronaut since 1987 and is making his
first spaceflight. There are five mission
specialists on the flight and they have all
flown in space before: Tom Akers, Rick
Hieb, Bruce Melnick, Kathy Thornton
and Pierre Thuot.

The launch is currently scheduled for
the second week of April. Endeavour
will launch in the early morning from
the Kennedy Space Centre in Florida, for
a mission of seven days. In case of
weather difficulties or scheduling
problems on the flight, an extra two
days have been allowed. The first four
days of the flight will be spent on con-
ducting checkouts of the spacesuits to
be used, the Remote Manipulator Sys-
tem arm and scientific experiments.

The reboost mission hardware will be
stored in the payload bay of Endeavour
and includes a new perigee kick motor
(PKM) which is built by United Tech-
nologies. It weighs 10,430 kilograms






and is a solid rocket motor. A satellite
capture bar and guides, foot restraints
and handrails are also included. Using a
‘control box’ rendezvous technique, the
INTELSAT VI £-3 and the Endeavour will
be manoeuvred into the ‘control box’
area — that is, a volume extending over
six degrees of arc in a 380 to 390-
kilometre orbit with an inclination of
28.35°. The INTELSAT VI F-3 must be in
the ‘control box’ area by 46 hours into
the STS 49 mission.

Six hours before the approach of the
Endeavour, the satellite will be spun
down to less than 0.25 revolutions per
minute (RPM). After the spindown is
completed, the satellite will be com-
manded to move into a safe configura-
tion with the shuttle.

Half an hour before the capture of the
satellite on the fourth day of the mission,
astronauts Pierre Thuot and Rick Hieb
will enter the payload bay of the En-
deavour to prepare for the installation of
the new perigee kick motor.

Tricky operation

When Endeavour comes to within 30
metres of the satellite, Thuot will anchor
his feet into a portable foot restraint at
the end of the RMS arm and Tom Akers
inside the shuttle’s cabin will carefully
manoeuvre Thuot — who will be stand-

ing up on the arm with the capture bar
in his hand — over to the satellite. The
capture bar will be used to latch onto/
the satellite so it can be retumed to the
shuttle payload bay.

Using the ‘steering wheel’ handle lo-
cated at the middle of the capture bar,
Thuot will grab the satellite and stop its
rotation. Thuot has stated that he will
only require two or three kilograms of
force over 12 seconds to stop the 3900
kilogram satellite. This procedure will
also involve lining up the capture bar
pads to connecting slots on the satellite.

Once the satellite is stationary, the
RMS will attach to a fixture on the end
of the capture bar and return both Thuot
and the satellite to the payload bay. The
satellite will then be moved to the dock-
ing adaptor and from there, Rick Hieb
will assist Thuot in installing the perigee
kick motor onto the satellite. After clear-
ing the work area, Thuot and Hieb will
return to Endeavour’s crew cabin and
the satellite complete with new motor
will be ready for redeployment.

Relaunching

After the orbiter obtains the correct al-
titude, a switch will be thrown in
Endeavour’s flight deck and the satellite
will be propelled from the payload bay
at the speed of 0.2 metres per second

Astronaut Kathy Thornton is pictured here practicing procedures that will be used
in the assembliy of the space station. An exercise for the same project Is being
carried out during the April mission to repair the INTELSAT bird.

and a rotation of half a revolution per
minute. After the satellite is a safe dis-
tance from Endeavour, INTELSAT
ground controllers will establish a com-
mand link with the satellite through the
INTELSAT telemetry ground station net-
work, and increase the satellite’s rota-
tion to 10 revolutions per minute.

INTELSAT controllers will later in-
crease the satellite’s rotation to 30
revolutions per minute and the perigee
kick motor will be fired. This will send
the INTELSAT VI F-3 to a geosynchro-
nous orbit over the Atlantic Ocean,
where it is expected to start operations
in mid-1992. For the remainder of the
STS 49 mission, the astronauts will be
concentrating on making another two
space walks.

On flight day five, astronauts Kathy
Thornton and Tom Akers will make a
spacewalk, in which they will dem-
onstrate procedures that can be used in
the construction of Space Station
Freedom in the later part of this decade.

This will involve building structures,
evaluating self-rescue devices and tech-
nique and using the RMS arm to assist in
the construction of a truss structure.

On flight day six, Thuot and Hieb will
make another spacewalk and complete
the procedures that Thornton and Akers
started the previous day.

Down to Earth

Seven days after the launch, En-
deavour will land at the Edwards Air
Force Base in California. Or if there is
bad weather at that landing site, it will
land at the Kennedy Space Centre.

When Endeavour is back at Kennedy,
it will be prepared for its second flight in
September —a Spacelab mission that
will be entirely dedicated to Japanese
experiments. Of interest to spaceflight
observers will be the first flight of a mar-
ried couple, together on the same flight.
A Japanese scientist will also be flying.

Endeavour’s first flight will be one of
the highlights of International Space
Year 1992, and should be one of the
most exciting flights every seen. It will
also see the Endeavour take its place in
the shuttle fleet as a worthy successor to
its predecessor Challenger.

The author wishes to thank Michael
Newsom of INTELSAT, the Public Affairs
Office and Astronaut Pierre J. Thuot of
the Johnson Space Centre for their assis-
tance in the completion of this article.
The photographs are courtesy of INTEL-
SAT and Lisa Vazquez at JSC. <>
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Automotive engine control - 3

In the second of these articles we had a look at the overall system used for engine management,
and the nature and make up of the sensors and actuators used. In this article we will look at the
goings-on inside the engine controller itself, and what one might expect to find if you opened one

up.
by TONY MERCER

The form the inputs to the controller
take are either an on/off signal, repre-
sented by a high or low voltage which
indicates some state (i.e., throttle
closed or open, engine number one
cylinder at top dead centre etc.), or a
varying voltage representing some
quantity such as air temperature,
manifold atmospheric pressure etc. It
could also be a high or low voltage rep-
resenting quantity, by how long it is
high or low — such as the pulse
length generated by the distributor
signal.

Fig.3.1 shows how the pulse length
varies for a six cylinder car spinning at

two different engine speeds. This signal -

from a Ford Falcon is called the PIP
(profile ignition pulse) signal — other
manufacturers have the same signal,
but called something else — and is
derived from an electromagnetic pick-
up from the distributor.

There are three positive-going pulses
for each engine crankshaft revolution.
As can be seen the time period for each
pulse varies as a function of how fast
the crankshaft is revolving.

When the controller needs to com-
pute the activation time for the fuel in-
Jection solenoids (remember that the
amount of fuel injected into the
cylinders is controlled by how long the
fuel injection solenoids are turned on),
it performs a mathematical operation
on the information from the appropriate
sensors. In the speed density mode it
needs to determine the engine speed,
and it does this by measuring the dis-
tance between the pulses originating
either from the distributor or the
flywheel.

It next multiplies this by the capacity
of the engine and divides this by two
(because fuel is only injected for half
the cycle; the other half is combus-
tion and exhaust). This number is
then influenced by the manifold ab-
solute pressure, intake air tempera-
ture, and all the other factors that
must be taken into account for the
correct air/fuel mixture. Perhaps the
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PIP SIGNAL VARIATION WITH ENGINE SPEED
Fig.3.1
sensor that measures the oxygen in the . -
exhaust is used, if conditions are right
forit.
As you can see there is a mathemati- -
cal expression or formula needed, in Vout
order for the fuel quantity to be calcu- l '
lated. Once this is done the controller = Vout: -(VinxRL
will need to determine how long the in-
jectors need to be opened for, after it Fig.3.2

has considered such things as battery
voltage, fuel pressure etc.

Then it waits for the correct moment
in time — again considering the battery
voltage, engine speed etc., and opens
the solenoids. Finally it closes them
again, after the calculated time has
elapsed.

While the above described the speed
density method of calculating fuel
quantity, I think you can see the sort
of operations the controller needs to
carry out for any other method of ar-
riving at this figure.

The controller then is a computer
designed to perform these complex and
rapid mathematical operations — all
carried out in a strict sequence, and
with the results of one mathematical
operation effecting the output of the
next. These mathematical operations

consist of things like add, subtract,
multiply, divide — with a few logical
operations such as compare, AND and
OR thrown in for good measure. Some
of the characteristics of the data input
that are of importance in the operation
of the controller are the data bandwidth
(rather like the rate of change in
values); the dynamic range, or the ratio
of values from highest to lowest; and
the number of different data types that
are needed.

What has to be understood is that if a
four-cylinder engine is spinning at
4000rpm, the time between ignition
cycles can be computed as:

4000/60 = 67 revs per second

The reciprocal of 67 is 0.015, or
15ms (milliseconds) for each engine

—
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Fig.3.3
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revolution. The engine will need two
ignition cycles for each revolution
(each cylinder fires on every second
revolution), which means the calcula-
tions for ignition timing and fuel injec-
tion requirements need to be performed
within 7.5ms or better.

Considering the volume of calcula-
tions needed and the shortness of time
available, some mighty fancy process-
ing will need to be going on.

Analog approach

In days of old, when nights were
cold, etc., the controller took the form
of an analog computer using operation-
al amplifiers to process the input sig-
nals. An operational amplifier can
perform multiplication between an
analog voltage Vin and a resistance Rf,
using the configuration shown in
Fig.3.2.

What needs to be understood is ‘just
what the voltage represents’, when
trying to figure out what such a multi-
plier is trying to achieve. The voltage
Vin and resistor Rf each represent a
number, or the value of a parameter
(like engine speed, or air temperature),

and it is these numbers that are being
manipulated. Addition, subtraction,
division, integration and differentia-
tion, comparison, etc. are all per-
formed using variations of the circuit
shown in Fig.3.2. The analog computer
is made up of combinations of these
components, in a giant mathematical
algorithm.

You may be wondering how an
analog computer could use a pulse
from the distributor, whose length
varies as a function of engine speed, in
order to obtain this parameter. Simple
— it uses an integrator, as shown in
Fig.3.3. During the positive section of
the input pulse the output voltage will
rise continuously until the pulse either
finishes, or the output of the op-amp
reaches the power supply voltage.
When the pulse has finished the output
is held in a sample-and-hold circuit,
where its value can be used for the next
stage.

So how does this kind of analog com-
puter hold the solenoids on for a set
amount of time? The computer merely
plonks the voltage corresponding to the
length of time onto a capacitor, that is

(MS8)  (LSB) Weighting Significance
0000 O No fuel
(empty)
00 0 1 1 4 litres
0010 2 8 litres
00 1 1 3 12 litres
0100 4 16 litres
01 0 1 5 20 litres
0110 & 24 litres
01 1 1 7 28 litres
1000 8 32 litres
(half full)
100 1 9 36 litres
1010 10 40 litres
1011 1 44 litres
1100 12 48 litres
1101 13 52 litres
1110 14 56 litres
1111 15 60 litres
(full)
Fig.3.5

discharged through a resistor. The
capacitor voltage is compared to a ref-
erence voltage in an op-amp set up as a
comparator, and while it is higher the
output will open the solenoid. When
the capacitor voltage goes lower than
the reference the op-amp output will
fall, closing the solenoid (Fig.3.4).

The analog computer is very quick in
operation and so satisfies one of the
operational criteria. Unfortunately it
suffers badly in so far as costs go, in
relation to other ways of achieving this
end, and also in reliability. It also has
problems in precision, and so struggles
to operate on fine values of data.

The motor car is a very hostile en-
vironment, temperature and vibration
wise, and the costs associated with im-
proving the analog computer’s
reliability tended to make it un-
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Fig.3.6
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Automotive engines

economical. Its other handicap was the
way it was programmed. Its ‘program’,
which was the mathematical algorithm
and the sequence in which these were
carried out, was usually hard wired and
very difficult to change.

Digital approach

The day of modern engine manage-
ment arrived when digital circuits were
manufactured at a cost that enabled
them to be used in this application.

You would no doubt be familiar with
the incredible disappearing cost of digi-
tal electronics, and the impact this has
had on the price and performance of
consumer equipment. The other ad-
vantages are the reliability of this form
of electronics, and the ease with which
a digital computer can be re-
programmed or have changes made to
the mathematical algorithm needed for
the control function.

However using a digital controller is
not all sweetness and light. The main
problem is the requirement to convert
the sensor signals from an analog volt-
age or current into a form that the digi-
tal controller can use. Instead of the
controller recognising that six volts
from the throttle sensor equates with
a half-way state, it now needs an ac-
tual number. It needs to see this input
variable as a binary number (a num-
ber system where only two digits are
used, 0 or 1, in a large sequence — see
Fig.3.5 for the digital number system).

To do this it uses a device called an
analog to digital converter, and once
the processing has been done the con-
troller’s output will need to be con-
verted from digital back to analog in a
device called (you guessed it) a digital
to analog converter. This process was
not required on a system using an
analog computer and is an additional
cost and complication.

In the last of the articles in this series
I will be looking at what is coming up
in car electronic systems, where the
sensors will be generating digital sig-
nals and the controller will be output-
ting digital signals for direct control.

Fig.3.6 shows the block diagram for
a digital engine controller, which is a
computer containing the usual things
that computers contain: RAM memory
for holding the results from calcula-
tions, ROM memory holding the pro-
gram and constants data for such
things as volumetric efficiency and
look-up tables, a central processing
unit that executes the instructions,
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and finally input/output (I/O) ports that
handle the sensor and actuator data and
interfacing to the outside world.

So how does a digital computer
measure the pulse length from a dis-
tributor, in order to determine engine
speed?

One way is to make use of the time it
takes to execute instructions. The
central processing unit has the ability
to perform all sorts of instructions such
as adding two numbers, input and out-
put of data variables from I/O ports,
decide if one number is bigger than
another, change programming sequen-
ces etc. Each of these instructions takes
a precise amount of time to be per-
formed, or executed (sounds like we
are killing them).

COUNTING ROUTINE
TO DETERMINE
LENGTH OF PIP
WAVEFORM PULSE

(PIP)

START END
COUNT COUNT

ENTER ROUTINE

ADD ONE
TO COUNT

EXIT ROUTINE

Fig.3.7

When it comes time for the controller
to determine engine speed, it will go to
a subroutine or sub-program, and test
the pulse coming into the controller. It
first starts off by clearing a counter. It
then tests the signal coming in. If it is
at 0 volts, it will wait until it goes to 3
volts. Once this has been done it will
add a 1 to the counter and then test the
pulse again (Fig.3.7).

This will continue until the pulse
goes low again. The count value
produced is therefore a measure of the

length of time the pulse was high — as
a multiple of the processor’s instruction
time. A small number would indicate a
shorter value, corresponding to high
engine revs, and a larger number the
opposite. This counter value is now
used in a further subroutine to deter-
mine the actual engine speed, either
using a mathematical algorithm or a
look-up table.

The execution time of the computer’s
instructions can also be used in order to
time the opening of the injection
solenoids. Once the required time has
been determined, and it is time for
them to be opened, a subroutine is
entered and the ‘open time’ value is in-
serted into a counter location.

The solenoids are then opened and
the counter is progressively decre-
mented. When the counter reaches
zero, the time is up and the solenoids
are closed and the routine is exited

(Fig.3.8).

Special processors

The thing that is of interest here is
the type of processors used.

As was said before, the controller
needs to operate at a cracking pace in
order to achieve its objectives. What is
needed then is a processor that can per-
form a limited range of operations in a
very short time.

To this end you would not expect to
find under the cover of one of these
beasties an example of the
microprocessors used in a personal
computer. For example the 80286 used
in IBM AT-compatible computers does
not have the sort of instruction set and
hardware needed for efficient program-
ming in this sort of application, and
anyway its flexibility would be largely
wasted.

Instead organizations such as Intersil,
Texas Instruments and Hitachi have
produced ‘reduced’ or ‘specialised in-
struction set’ computers that run a
reduced or specialised set of instruc-
tions, at higher data rates. These com-
puters are characterised by their being
able to operate two data buses — one -
for instructions and one for data — at
the same time.

They also have hardwired multiplica-
tion and other arithmetic and logic
operation instructions, which remove
the need to perform these time-con-
suming operations using subroutines.

In addition they have very fancy
hardwired interrupt schemes, including
some involved inter-register transfers.
These types of processor enable the
timing of engine speeds and solenoid
openings to be carried out using on-
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board hardware, in a much more effi-
cient manner than the system described
above using counting subroutines —
which waste valuable computing time,
time that could be used for background
tasks.

The TMS 320C10 from Texas Instru-
ments is an example of just such a
specialised processor, developed for
this application. Texas Instruments
calls this chip a Signal Data Processor
(SDP), and its claim to fame is its
ability to number crunch a particular
form of data. It would probably not be
suitable for use in general data process-
ing applications.

The new Ford EB Falcon uses an In-
tersil dedicated processor — a 16-bit

processor running at 10MHz, and with
four data buses. If you have an auto-
matic transmission, you will generally
find there’s another processor running
1t.

When the key is turned on, the com-
puter will start at a preset point in its
program and initialise itself (‘wake it-
self up’). It runs a diagnostic on its in-
ternal organs and then checks to see if
the outside world is as it should be.
Once this is done it then enters a mode
selection routine. These modes are par-
ticular time events in the engine
management cycle — engine crank, id-
ling, cruise, etc. — and cause the
various sensors and actuators to be
handled in a different manner.

As was mentioned before, the fuel in-
jection solenoids are actuated in a dif-
ferent sequence when the car is
cruising to when it is accelerating; the
oxygen exhaust sensor is not used if it
is not hot enough or the car is not in a
cruise mode. These modes of opera-
tion are determined by the control
program looking at the various sen-
sors once a particular mode sub-
routine has been entered (Fig.3.9).

So much for the guts on broadly what
is happening under the lid of the black
box. In the next article, I will be look-
ing at how these systems are repaired
— or why they are considered to be un-
repairable by some, as the case may be.

(To be continued) %
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There's a special bonus for anyone subscribing
to Electronics Australia with ETI, or
renewing/extending their existing subscription
over the next three months: by arrangement with
Dick Smith Electronics, we have no less than 20
of these exciting new Sangean ATS 818CS multi-
band digital tuning radios to be won! Each radio
has a normal retail price of $399 - giving a total
prize value of $7980.

Who is eligible to win one of these excellent
receivers? Anyone who subscribes, or
extends/renews their subscription to Electronics
Australia with ETI, between March 25 and June
25, 1992.

The Sangean ATS 818CS is a compact portable
unit which combines a multi-band digjtally tuned
communications receiver with a high quality
cassette tape recorder. The radio section has
full PLL synthesised tuning, and operates over
the following frequency bands:

LONG WAVE: 150 - 519kHz

MEDIUM WAVE: 520 - 1620kHz

SHORT WAVE: 1.621 — 29.999 MHz

VHF FM: 87.5 - 108MHz

The ATS 818CS includes a built-in dual time
clock, allowing display of both local and

universal time; direct-access keypad to permit 2

instant tuning of any desired frequency; 45
programmable memory channels; built-in
scanning facilities; a rotary tuning knob, with
selectable fast or slow action; adjustable IF
bandwidth; a BFO for Morse and SSB reception;
a manual RF gain control; a tone control; and a
large LCD panel which provides fast and clear
display of operating frequency (14mm high
numerals), time, memory channel and signal
strength. The LCD panel also has a back light
which can be disabled when not required.

H O W E N T E R

Simply phone our toll free number 008 800 933 and have your credit card details ready. {f you do not have a credit card then
fill out the coupon attached and post. If the coupon is missing, send your name, address, phone number and cheque t0:
Federal Publishing Company Reply Paid No. 3, P.O. Box 199, Alexandria, NSW 2015. Any enquiries can be made by phoning

(02) 693 6666. Unsigned orders can not be accepted.

WON!

The Sangean ATS 818CS is available from all Dick Smith outlets. Please phone (02) 888 3200 for details on your nearest outlet.

Other features are a 'key lock' switch, to prevent
accidental flattening of the batteries; a
connector for external antenna input, as well as
a built-in telescopic rod antenna; a headphone
jack; and a 'dial lock’' switch to prevent
accidental detuning from a critical frequency.
The receiver also features both a built-in carrying
handle and a tilting bail, to allow convenient
table top operation.

Despite all of these features, the Sangean ATS
818CS measures only 296 x 192 x 68mm (L x H
x D ), and weighs only 2kg. It is fully
microprocessor controlled, and uses 15
integrated circuits, 61 transistors, 8 FETs, 53
diodes and two LEDs. Operation is from either
four 'D' size alkaline cells and three 'AA' size
cells, or an external 6V DC power supply.

And YOU can win one of these exciting new
receivers, simply by subscribing or renewing your
subscription to Electronics Australia with ETI,
before June 25, 1992!

|

C ONDITI ONS OF ENTRY

1. The competition is only open to Australian residents authorising a new or renewal subscription to Electronics Australia magazine before last mail on
25.06.92. Entries received after closing date will not be included. Employees of the Federal Publishing Company Pty. Ltd., Dick Smith Electronics, their
subsidiaries and families are not eligible to enter. 2. South Australian residents need not purchase a subscription to enter, but may enter once by submitting
their name, address and a hand drawn facsimile of any coupons to the Federal Publishing Company Pty. Ltd., P.O Box 199 Alexandnia, NSW 2015. 3. Prizes are
not transferable or exchangeable and may not be converted to cash. 4. The judge’s deciston 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. 6. The competition commences 25.03.92 and closes last mail on 25.06.92.
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Rediscovering radioactivity:

ATOMIC RADIATION

IN YOUR HOME

Recently there’s been much more awareness of the possible health risks posed by low-level
electromagnetic radiation. But what about those old luminous watch, clock and instrument dials,
many of which were based on radium-doped paint — mightn’t these pose a health risk too? The
author of this article has been investigating, and has come up with results that are both interesting

and disquieting.

by PETER R. JENSEN, VK2AQJ

Over the last 10 years or so, there has
been concern building up among some
sectors of the public, regarding the pos-
sible danger to health of low level
electromagnetic radiation. This is the
type of energy pro-

electronic equipment was released onto
the surplus market by the Government.
This came out of the experimental
work that had been conducted to
monitor atomic weapons testing at

at that time — Canns, in the Norwood
Parade — I came across a small grey
coloured gadget. This mumed out to be a
Geiger counter made by Philips and, as
it was relatively an inexpensive pur-

chase, I handed over

duced by electricity as
found in the ordinary
house mains, and is
generally known as
non-ionizing radition.
This concern was
well ventilated in a
recent case in the
Land and Environ-
ment Court of NSW,
concerning a high ten-
sion electricity line
running to the west of
the Blue Mountains.
Not long after that,
a Commission of En-
quiry was held to
determine the health
implications of such
non-ionizing  radia-
tion, with largely in-
conclusive results.
Given this level of
public anxiety, and
given the rather
tenuous evidence of
danger to health as-
sociated with non- L

" CAUTION RADIATION |

my money and took
it away.

At the time there
was really no good
reason t0 own a
Geiger counter — al-
though 30 years ago,
no doubt, everyone
| wasagood deal more
worried about radio-
activity than they
seem to be now-
adays. Remarkable to
relate, this device
was found to be
operational and was
quite sensitive
| enough to pick up

background radiation
as the odd cosmic ray
penetrated its Geiger-
Muller tubes. It was
provided with two
such tubes, one
mounted  internally
and the other as an
external probe on the
end of a cable, the

ionizing radiation, it

is rather surprising that ionising radia-
tion, well documented as dangerous and
produced by radioactive substances, has
received so little attention in recent
times. In South Australia during the lat-
ter part of the 1950’s and into the
1960’s, a considerable amount of
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Woomera, by the British.

At this stage, while not a licensed
radio amateur, I was still intensely inter-
ested in things to do with electronics.
When one day I was browsing through
the collection of disposals equipment at
the most famous South Australian dealer

two being internally

selectable via a switch. Along with a
number of other electronic items in my
collection, this device crossed the Hay
Plains to Sydney in 1965.

Since that time it has lain in a drawer,
together with other electronic instru-
ments in the author’s collection.






Together with the author, it has
steadily deteriorated with time. In fact
some 10 years ago it appeared to be no
longer functional. However with no
immediate reason to check radiation
levels, it stayed in that condition until
quite recently.

Call for help

About a month ago a telephone call
was received from a colleague, who was
aware of the author’s amateur radio
licence and interest in electronic equip-
ment of all sorts. No doubt he was also
aware of the writer’s ‘bower bird’ habits.
The substance of the telephone call was
to enquire whether the author possessed,
or had access to, a Geiger counter — in
order that the colleague might examine
his favourite brand of synthetic coffee
which was made in Poland.

This request was of course based on
the knowledge that, during some time in
the last four years, Poland has been
liberally covered with the radioactive
fallout products from the Chemobyl dis-
aster. My colleague was quite interested
to know if his coffee was even faintly
radioactive, as the basis of a possible
change to hopefully an uncon-
taminated substitute.

The answer to this enquiry was, of
course, ‘Yes’ — subject to the caveat
that some work was required to restore
the Geiger counter to its former sen-
sitivity. Assuming that this was possible
to achieve, checking out the food
product would represent an interesting
little exercise in prudent consumption.

A superficial inspection of the Geiger
counter suggested a relatively high de-
gree of simplicity in its construction but,
initially, servicing the device was made
far more difficult by the seeming ab-
sence of any documentation showing its
wiring layout or components.

After a number of telephone calls to
Philips, and with the gratefully acknow-
ledged assistance of the Service
Manager here in Sydney, a schematic
was made available from the Melbourne
arm of the firm and the material faxed to
the author.

This schematic is reproduced and, as
anticipated, can be seen to involve an
extremely simple device, making use of
the earliest generation of solid state
devices: the transistor. In the Philips
Geiger counter the transistors are from
the early Mullard series which included
the OC44, OC70 and so on. These are
now almost historical objects in their
own right.

Further inspection of the Geiger
counter revealed that all of the high
value capacitors used in the high volt-

.. o A i oy

Out of curiosity, the author checked radiation levels produced by this collection
of old fob watches on offer at Sydney’s Glebe markets. The two luminous-dial
models In the centre turned out to be surprisingly ‘hot’.

age supply to the Geiger-Muller tubes
were of tubular  non-polarised
electrolytic ~ construction.  Suspicion
could immediately be directed at these
devices but, given the small number of

capacitors in any case, the decision -

was taken to replace all such devices
with modemn polycarbonate and poly-
propylene substitutes.

As it turned out this decision was not
that easy to put into effect because, over
the years, high capacity, high voltage
devices have been made largely obsolete
with the proliferation of low voltage
transistorised equipment. However, in
the end, the combined forces of the
‘three musketeers’ of the amateur

electronics industry — Dick Smith
Electronics, Jaycar and Davred — were
able to supply capacitors sufficiently
close to the required value as to be con-
sidered satisfactory.

It was then possible to sit down with a
soldering iron and replace virtually all
the existing capacitors in one hit, with
the pleasant result that the Geiger
counter sprang to life once more — as
soon as the Geiger-Muller tubes had the
necessary 400 or more volts on their
anodes. The success of the operation
could be seen as the presence of back-
ground radiation was registered by the
meter.

The accompanying ‘click’, which

A collection of old alrcraft instruments displayed at a second-hand store on
Sydney’s northern peninsula. Some of these instruments also turned out to be
quite ‘hot’, again by virtue of their radium-zinc luminous paint.
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The counting rate of a Gelger-Muller tube, plotted against
applled voltage. Over the plateau reglon, the rate Is almost
Independent of voltage — but proportional to radlation.

would occur at intervals of 10 seconds
or so , was another very pleasing record
of the passage of cosmic rays and a sign
of the restored sensitivity of the counter.

With this success, thoughts tumed to
other sources of radiation in the home,
merely as a means of testing the sen-
sitivity of the newly restored Geiger
counter.

Not so long ago there was an interest-
ing programme provided by the ABC,
concerning the sad history of workers at
a Canadian factory, known as the
Radium Clock Company. This firm had,
soon after the first World War, set up a
business to put self-illuminated figures
on the faces of clocks and watches, and
had employed well over 100 young
women in this task.

The material which had been used for
this exercise was a combination of
radium salts and zinc compounds. In the
presence of the radiation emitted by the

radium, the zinc compound would glow

brightly in the dark.

At this time very little was known
about the impact and long term implica-
tions of exposure to radiation from
radioactive compounds, and the health
of the girls involved in this industry was
later very seriously affected. Over a hor-
rifyingly short period, very many of
them were to succumb to the awful im-
pact of radium.

Many of the girls indulged in a par-
ticularly dreadful practice, to modem
eyes: they would lick the tips of their
paint brushes, with which the radium
and zinc compound was applied, in
order to achieve a sharp point — so as to
more accurately follow the figures on
the dials they were working with.

This practice soon led the local den-
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tists to diagnose a work related syn-
drome, which they came to describe as
‘Radium Jaw’.

This seems to have been a particularly
swift and destructive form of bone can-
cer. Very many, if not all, of the girls
who had worked on the dials in the
Radium Clock factory seemed to have
been affected sooner or later, by cancer
in one part of the body or another.

Unfortunately the connection between
the work and the morbidity and mor-
tality rates amongst these workers was
not made by the scientific community
until many years later.

During the 1920’s and 30’s, radium
continued to be used quite commonly as
a means of making dials which would

After each discharge puise, initiated by the detection of a
radlation particle, the Gelger-Muller tube has a ‘dead time’
untll Its Internal space charge diffuses.

glow in the dark. The author was vague-
ly aware that this continued to be a com-
mon practice during the Second World
War.

As it happened, some while ago the
author had purchased at a second hand
emporium on the Warringah penninsula
a 1940’s style military prismatic com-
pass. This device had required a certain
amount of maintenance work, including
replenishment of the light oil (known as
Intava) used to damp the dial, which was
supplied by the firm, Edwin Bowers.

Needing a household object with a
low level of radioactivity to provide the
basis for a simple test, the military com-
pass immediately suggested itself as a
possible candidate.

Here Is the eiderly Phllips Gelger Counter, purchased by the author many years
ago from a disposals dealer In South Australla. After replacing all of the orlginal
capacitors, it was restored to useful life — but told a disquleting story...






Disquieting results

The resuits of the test were to say the
least disquieting. Expecting at the worst
a modest increase in the ‘click’ count
from the Geiger counter as compared
with the background level, I discovered
that bringing the probe of the device
close to the compass produced a roar
rather like an avalanche of stones on a
tin roof. Dr Strangelove would have
been entranced, no doubt!

The meter on the Geiger counter gave
a reading of about 30 milliREM/hour,
when the probe was touching the face of
the compass — although it was noted
that as it was withdrawn, the count rate
dropped with exponential suddenness.

Suspecting that this represented a rela-
tively ‘hot’ device, and something re-
quiring a degree of caution in handling,
the compass was promptly consigned to
a pewter (lead) cigar cylinder, resulting
in a very comforting reduction in the
count rate even when the probe was
brought quite close to it (75 to 100mm).

There it remains, together with an-
other compass from the era of the First
World War and an Ingersoll Triumph
boys’ watch of the 1950’s. These latter
devices have, since the initial test, been
found to be quite significant radioactive
sources as compared with the prismatic
compass.

Based on information provided by
Professor Laurie Peak of the University
of Sydney and also from the Department
of Health, they will probably continue to
remain in their lead sarcophagus for the
foreseeable future.

This revelation of the existence of
quite significant radioactive sources

The circuit schematic for the Philips Gelger Counter, as re-drawn by the author.
A simple ringing-choke converter and voitage doubler were used to produce the
500V supply for the Geiger-Muller tube (GM).

lurking in the home was rather like let-
ting an evil genie out of the brass bottle.
It also prompted the thought that a
similar situation might well be found in
many homes around Australia.

No doubt many devices from the
period from 1900 to well after the
second World War still lie in drawers
and cupboards, quietly emitting their
potentially dangerous and destructive
radiation — and all the while quite
unsuspected.

Historical background

The year 1896 was an extraordinary
one for inventions and discoveries. In
England, the youthful Marconi was in
the process of having his system of radio
communication patented and accepted
by the British Government. In France, in
that same year, an equally momentous
discovery was made by the scientist An-
toine Henri Becquerel.

Inside the Phiilips Counter. The internal Geiger-Muller tube is at far left. As you

can see from the schematic, the instrument used early germanium transistors.

Representing the third generation in a
family of distinguished physicists, Be-
cquerel discovered radioactivity in one
of the heavier elements, uranium, and
was later awarded the Nobel Prize in
physics for his work. This was awarded
in 1903 and was shared with two other
equally notable French scientists, Marie
and Pierre Curie.

The Curies went on to deduce the
atomic nature of the radioactive
phenomenon and to discover the new
element radium — which they refined
from uranium. In carrying out the refine-
ment of the uranium, which had been in
the form of the naturally occurring sub-
stance pitchblende, they had also iso-
lated the element polonium. Later Marie
Curie went on to discover the further .
radioactive element thorium.

These startling new advances in the
field of physics were soon to result in
older theories concerning the structure
of the atom being abandoned.

From the time of the seventeenth cen-
tury English chemist, John Dalton,
knowledge of the structure of matter had
slowly developed. Initially the elements
from which more complex molecules
were composed were recognized and in
the nineteenth century the Russian
scientist Mendeleev proposed a chart of
the elements called the periodic table.
Since 1896 this has seen some sig-
nificant additions.

Up until 1896, it had been assumed
that the elements were composed of
more fundamental particles which were
called atoms. It had also been believed
that the atoms were the basic con-
stituents of matter and were indestruc-
tible by any known means. Within 50
years that assumption was shown to be
totally wrong as, initially, a mushroom-
shaped cloud erupted over New Mexico
and then, more horribly, over Hiroshima
and Nagasaki.
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In the story of the unravelling of the
mysteries of the atom and the discovery
of the enormous forces waiting to be
tapped with its disintegration, many
names are encountered. Of these, how-
ever, there are none that are more distin-
guished than those of Rutherford,
Einstein, Bohr and Fermi.

Emest Rutherford was to reveal the
structure of the atom and the inter-rela-
tion of its two major components — the
central nucleus and the orbiting
electrons. Later it was shown that the
nucleus consisted of a group of protons,
equal in number to the orbiting
electrons, and a group of neutrons. In
recent years this rather more complex
picture of the atom has become even
more complicated, with such new par-
ticles as quarks being discovered.

Neils Bohr specified the manner in
which energy is absorbed and released at
the atomic level as ‘quanta’, or packages
of energy which occur in discrete steps.

Albert Einstein in setting out his
‘Theory of Relativity’ changed the
whole face of physics. In this process
and almost as a side product, he was to
define the interchangeability of matter
and energy in his now famous equation
E = M x C2, where C is the velocity of
light at 300,000,000 metres per second,
M is mass and E is the equivalent ener-
gy. This particular theoretical concept
received its most devastating confirma-
tion at Alamogordo, New Mexico in

The Gelger Counter described in this magazine (then R, TV & H) back in July 1962,
as built by a reader now living in Cooma, NSW. In this case the Geiger-Muller tube

1945 with the detonation of the first
atom bomb.

In 1934 the Italian scientist Enrico
Fermi was able to break apart the
nucleus of the atom. He later supervised
the construction of the first successful
atomic reactor at the University of
Columbia. It was this work in 1940
which led directly to the successful
development of the atom bomb.

Types of radiation

Radioactivity represents the spon-
taneous disintegration of the nuclei of
unstable elements with high atomic
weights, such as uranium and radium. It
can also occur as a result of the irradia-
tion of elements with lower atomic
weights, and the creation of unstable ar-
tificial isotopes. In this process of disin-
tegration, a number of sub-atomic
particles are ejected from within the
structure of the atom. The most common
of these products are two streams of par-
ticles, generally referred to as alpha and
beta radiation, and electromagnetic
radiation known as gamma radiation.
Alpha particle emission: An alpha par-
ticle is the nucleus of the Helium-4
atom, i.e., it is simply a body consisting
of two protons and two neutrons bound
together. Consequently, if an alpha par-
ticle is emitted, the remaining nucleus
must change to one that has a smaller
charge and mass.

Alpha particle emission occurs mainly
in radio-isotopes whose atomic number
is greater than 82. With increasing
atomic number, the occurrence of alpha

was mounted outside the case, in a thin aluminium valve shield (lower right).
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particle decay increases rapidly and it is
a characteristic of the very heavy ele-
ments. It is particularly in evidence in
the main decay chains of the natural
radioactive isotopes. It is represented by
the Greek letter .

Beta particle emission: The instability
that is the cause of beta particle emission
arises from the fact that the neutron to
proton ratio in the nucleus is too high,
i.e., there are too many neutrons in the
nucleus. To achieve stability, a neutron
in the nucleus can decay into a proton
and an electron. The proton remains in
the nucleus, so that the neutron to proton
ratio is decreased and the electron is
ejected. This ejected electron is known
as a beta particle (f).

The negative sign is used with the 8

if there is any chance of ambiguity, be-
cause there also exists a similar par-
ticle which carries a positive charge
and is denoted by +f. There are many
beta particle emitters and the
phenomenon of beta particle emission
has found wide application in in-
dustrial devices. It is highly prevalent
in decay chains associated with the
decay of fission fragments. It is impor-
tant to note that the term beta particle, to
represent an electron, is used to convey
its nuclear origin.
Gamma ray emission: Electromagnetic
radiation in the form of gamma rays is
emitted when a nucleus in an excited
state transfers to a more stable state. The
nucleus thus retains its original composi-
tion, the excess energy being radiated
away. If the frequency of the radiation
is v and the nucleus changes from a
state of energy E1 to a state of energy
E2, then the two energies are related
by the equation:

E1-E2=hv
where h is Planck’s constant, having a
value of 6.624 x 1027 ergs per second.
The energy of the emitted gamma ray is
thus A.v. In equations the gamma ray
is represented by the Greek letter
gamma (Y).

It is important to note that physically
gamma rays are similar to X-rays.
Their difference lies only in their
source. Gamma rays originate from a
nucleus transferring from one nuclear
excited state to another, whereas X-
rays originate from electrons transfer-
ring from a higher to a lower atomic
energy state.

As atomic energy levels are in general
spaced much closer, in terms of energy,
than nuclear levels, it follows that the
frequencies of X-rays are much less than
those of gamma rays.

As far as industrial applications are
concerned, the only difference between






them is the penetrating power, which in-
creases with frequency. The greater
penetrating power of gamma rays is very
useful for industrial applications, but of
course radiation shielding problems are
also increased.

The Geiger counter

The Geiger-Muller counter tmbe,
usually abbreviated to the first name
only, is really a very simple device, as
indicated in the diagram. The main ele-
ments are the central anode wire and the
surrounding partial vacuum contained in
a jacket which forms the cathode con-
nection. The voltage set up between the
anode and the cathode is around a
thousand volts or more.

As compared with other forms of
radioactivity detecting device, the main
advantage of the Geiger counter tube is
the very large gas amplification factors
that are possible. This means that such
counters are very sensitive, and also that
the output pulses may be several volts in
magnitude. This, in turn, means that ex-
ternal amplification may not be required
in order for a voltage pulse to be
recorded.

The size of the voltage pulse is inde-
pendent of the initial ionization
produced and so the same effect is
produced in the counter by different
types of radiation. The dependence of
counting rate of a Geiger counter on ap-
plied voltage is shown in the illustration.

The diagram shows the main charac-
teristics of the Geiger counter, which are
the ‘threshold’ voltage, the ‘plateau’ and
the ‘plateau’ voltage.

If it were possible, the ideal arrange-
ment would be for the plateau to be
horizontal. However, in practice, a slight
slope of the plateau cannot be avoided.
The counter should be operated at about
the centre of the plateau, so that small
variations in applied voltage do not af-
fect the operation.

In counter specifications it is usual to
quote the working voltage, the width of
the plateau, and the slope of the plateau
in terms of percentage rise per hundred
volts. The action of the Geiger counter
tube is as follows. The initial ionization
produced by a particle entering into the
detection region gives rise to an
avalanche breakdown.

This discharge is propagated along the
whole length of the wire. It is possible
for this discharge to initiate a further
series of discharges. Thus one dis-
charge may give rise to a series of pul-
ses at the output.

To obtain reliable measurements it is
necessary to quench the spurious dis-
charges. There are two ways of doing

Inside the Cooma reader’s version of the 1962 R, TV & H Gelger Ct;unter. The few
components used are here mounted on a length of utliity PCB strip. The Gelger
tube Is visible at lower left, its shield having been removed for the shot.

this. One is to use an external quenching
circuit, which reduces the applied poten-
tial to a value below the threshold poten-
tial of the counter after each pulse, and
then restores it in readiness to record the
next primary pulse.

This is not very convenient, however,
and the most common means is to use an
appropriate gas filling of the counter it-
self, so that the counter becomes self-
quenching.

The quenching additive is most usual-
ly a polyatomic organic molecule such
as ether, alcohol or acetone. The action
of this additive is to suppress
photoelectric emission from the cathode
and prevent ionized molecules (which
produce secondary emission) from
reaching the cathode.

Most counter tubes used today are of
the self-quenching type, a typical filling
being argon with a very small proportion
of ethyl alcohol as the quenching agent.
After the primary discharge has been
quenched, a positive space charge is left
around the central wire anode.

This reduces the electric field to below
the threshold value, and hence the
counter is now insensitive to any further
ionization pulses. The space charge
sheath then diffuses towards the cathode
and the field recovers.

The time taken for the recovery of the
field to the threshold value is known as
the ‘dead time’ of the counter, because in
this time no counts will be recorded.
Even after the field has regained the
threshold value, it still has to recover its

full value. The time taken to do this is
known as the recovery time. Although
pulses will be recorded after the dead
time has elapsed, they will be of a
smaller magnitude until after the
recovery time.

These characteristics are illustrated in
the accompanying diagram. For the nor-
mal type of Geiger counter tube, the
dead time is of the order 100
microseconds. This means that the
Geiger counter is limited to counting
rates below about 104 counts per second.
Even at counting rates far below this,
some pulses will occur in the dead time,
simply because of the random nature of
the incident radiation. It is possible, and
very necessary at high counting rates, to
correct for the loss of counts due to the
dead time.

The efficiency of a Geiger counter is
defined as the ratio of the number of
recorded counts to the number of inci-
dent particles traversing the detection
region of the counter tube.

The efficiency for the detection of
alpha particles, beta particles and
electrons is very high, approaching
100%. The reason for this is that only
one primary ionization electron is re-
quired to initiate the discharge.

The efficiency for the detection of
gamma rays or X-rays is usually very
much lower (only about 2%) and is de-
pendent upon the probability of an
electron released by an interaction in the
wall material reaching the sensitive
region of the counter. This probability
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can be increased by the use of suitable
wall materials and suitable geometry.

Geiger counters are used for a very
wide range of measurements covering
all types of radiations and particles.
Among the many types available are
counters with different types of wall
material, including thin end windows for
measurement of low energy beta rays
and high efficiency gamma ray detectors
and so on.

Types of detector

Ionization chambers (pulsed): Used
widely for alpha particles, for which ef-
ficiency approaches 100%. Efficiences
much lower for beta particles and
gamma rays. Dead time less than 1us for
fast counter.

Ionization chambers (continuous):
Continuous currents of approximately
10°10A, dependent upon type of radia-
tion. Efficiencies are very dependent
upon constructional details
Proportional counters: Gas amplifica-
tion up to 10%. Dead time less than lus.
Used for alpha and beta particle dis-
crimination.  Efficiencies  approach
100% for alpha and beta particles, but
very low (approx 1-2%) for gamma rays.
Useful modifications include flow
counters, and detectors for thermal
neutrons. Up to 50% efficient for ther-
mal neutrons.

Geiger counters: Counting rate
restricted due to long dead time of 100-
300us. Efficiency approaches 100% for
alpha and beta particles, but only 1-2%
for gamma rays. Output pulse height is
independent of the type of incident
radiation.

Semiconductor counters: Useful for
high resolution measurements of alpha
particles and protons. Can be used for
gamma rays and modified for neutrons.
Scintillation counters: Characteristics
depend largely upon the phosphor used.
Dead times less than 3 x 108 seconds
can be obtained. Efficiencies of 100%
for alpha and beta particles, and gamma
rays by use of appropriate phosphor.
Radiation energy-pulse height relation-
ship is often linear.

Two Geiger counters

As a part of the research undertaken
for this article, access to a personal ar-
chive of Electronics Australia maga-
zines was possible. It’s perhaps an
interesting reflection on the extent to
which atomic radiation and radioactivity
are taken for granted these days, but it
was found that the last time that a Geiger
counter had been described in Radio
Television and Hobbies, as the magazine
was then called, was way back in 1962.
This was a design put together by our es-
teemed Editor, Jim Rowe, and bears a
passing resemblance to the Philips
device, internally at least.

While simplified by the omission of
the metering circuitry, the system of
high voltage generation is effectively
identical and the method of amplifica-
tion of the pulses developed at the anode
connection is very similar.

Again early transistors were used and
it is interesting to note the graphical con-
vention adopted by the draughtsman for
this device. In many ways it may have
been a more logical representation of the
actual construction of the germanium
PNP transistor, but now made obsolete
by international convention.

By coincidence, one of the members

of the author’s computer user group, the
Australasian  Microcomputer  Users
Society, is a radio amateur and has a son
who was exposed to the electronic bug
at quite an early age.

Some of the story contained in this ar-
ticle was conveyed to the Society at a
recent meeting and the result was that
the aforesaid amateur revealed that his
son, when a teenager, had built the
Radio, Television and Hobbies Geiger
counter and it was still in his collection
in Canberra.

A couple of telephone calls the follow-
ing day led to arrangments being made
for the unit to come up to Sydney. How-
ever as it turned out this plan was over-
taken by events.

The author was passing through
Cooma on business, and was able to
meet the owner of the Geiger counter in
person and take the desired photographs.
As can be seen, the results provide a nice
comparison with the illustrations of the
Philips device.

Now you may be inclined to sneer at
the unsophisticated nature of the circuit
and the method of wiring up the com-
ponents, in both these early Geiger
counters. However it is as well to
remember the fragility of modem solid
state integrated circuits under the in-
fluence of hard radiation.

At the same computer user group
meeting previously referred to, one of
the members related an experience in-
volving the enforced premature demise
of a digital watch, a terminal and other
solid state electronic devices, before it
was realized that a radioactive barium
meal, taken for diagnostic purposes, was
the culprit.

As he said, “All I did was lean over
the terminal and it immediately went
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And here, extracted from our files, is the schematic for the Gelger Counter described by EA’s current editor, in the July
1962 issue of R, TV & H. Like the Philips design it uses a ringing-choke converter to produce the 500V DC needed for the
Geiger-Muller tube (type 18504). To lower cost, a crystal earpiece was used as the output ‘indicator’.
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mad. It started printing out someone’s
Last Will and Testament on all the
other screens in the network and the
poor fellow concemed was acutely
embarrassed”.

The re-emergence of the venerable
valve in part of the sensitive areas of
some modern communications equip-
ment is also a reflection of the vul-
nerability of solid state devices to the
pulses of radiation which occur after a
nuclear explosion, or in space when the
Sun is involved in violent activity.

The apparently gargantuan size of the
old Mullard series of transistors may be
some small protection against radiation
from the radioactive sources being
measured. Certainly, after the best part
of thirty years, they are operating quite
happily in the Philips and Radio,
Television and Hobbies Geiger counters.

In setting out to build a modem ver-
sion of either of these two counters, the
problem areas would be in finding a
source of Geiger-Muller tubes and the
two transformers.

Based on personal experience, while
the capacitors are no longer common
values, they are not totally inaccessible
to the really determined constructor. In
addition, EA’s Editor informs me that
there is a project in the pipeline which
may well provide the answer to all the
problems of supply of components. This
will involve some form of kit.

Exposure levels

Having now exposed you to some of
the possible sources of radiation that
may be lurking around your house all
unsuspected, and having described the
Geiger counter as a means to their detec-
tion, it is only reasonable to give a fac-
tual discussion of levels of radiation and
limits that relevant authorities currently
recommend as appropriate for anyone to
receive on a short and long term basis.

The source of information for this ad-
vice is, firstly, the International Atomic
Energy Agency and secondly its agency
in Australia — the Australian Nuclear
Science and Technology Organization
(ANSTO), located at Menai in New
South Wales.

The Information Office of this latter
organization makes available two
pamphlets and a single sheet of informa-
tion from which the most significant
points have been extracted.

However before going to the recom-
mendations and the numerical limits
suggested for acceptable levels of radia-
tion, a direct quotation from the ANSTO
broadsheet helps to put the whole ques-
tion of radiation levels into some sort of
perspective. As this publication says:

Radiation is all around us, all day, every day; it
sustains our lives. We see because our eyes detect
and analyse the radiation we call light. Infra-red
radiation keeps us warm, whether from the sun or
from a glowing fire. We often cook with
microwaves. Radio waves allow us to communicate
over huge distances by sound or picture. Ultra-
violet radiation can be used for medical treatment
or for acquiring a good suntan. All living things
rely on some form of radiation for their existence.
In the twentieth century we recognised another
type of radiation: ionising radiation, the subject of
this pamphlet. Ionising radiation is all around us,
all day, and gives rise to our natural background
radiation dose. It comes from many sources, in-
cluding outer space, the sun, the rocks and soil
beneath our feet, the buildings we live in, the air
we breathe, the food and drink we ingest, even our
own bodies.

Man has also enhanced his radiation dose by a
variety of activities. Two are dominant. The first is
living indoors. In surrounding ourselves with
bricks and mortar we increase the concentration of
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a radioactive gas called Radon in the air we
breathe. Radon arises naturally from the radioac-
tive decay of uranium and thorium, normally
present in rocks, soil, bricks, mortar, tiles and con-
crete. Reducing ventilation in order to conserve
energy increases Radon concentration still further.
Using bore water, especially in a hot shower, also
increases one’s Radon dose.

The second is medical use, X-rays in radiog-
raphy and tomography and radioactivity in
nuclear medicine. Some therapeutic uses of radia-
tion give you a dose to certain organs many times
higher than your annual background radiation
dose.

Small extra doses of radiation arise in a number
of ways. The higher one goes, the less shielding the
atmosphere affords from cosmic rays: on @ moun-
tain top the air may be cleaner, but the radiation
dose is higher. Air travel increases radiation dose;
astronauts also receive higher doses. Fallout affects
us mainly through our food and drink. Many in-
dustries release otherwise locked-in radioactivity
into the environment. This is especially true of
coal-burning plant and to a lesser extent the fer-
tiliser, mining and building industries.

Other common sources of radiation are some
older luminescent clocks and watches, gunsights,
compasses, exit signs, certain paints and pig-
ments, dental porcelain, fire alarms, smoke detec-

tors, television sets, normal operations of the
nuclear power industry and the use of
radionucleides in industry, agriculture and the
environment. Their contribution to our radiation
exposure is very small.

The broadsheet goes on to talk about
units of radiation and as the recom-
mendation as to dose level will be
given in units which are generally un-
familiar to most people, a further quota-
tion is appropriate:

Ionising radiation is a form of energy travelling
as electromagnetic waves (X-rays and Gamma
rays) or as streams of particles (Alphas and Betas).
They all transmit kinetic energy to materials they
encounter. Faster rays deliver a harder punch. The
measure of absorbed radiation dose is the Gray
(Gy). The Gray replaces the old unit, the Rad, One
Gray equals 100 Rads.

While the energy delivered by different particles
may be the same, the effect on living cells can be
quite different. Alpha particles and neutrons are
approximately ten times as damaging as Beta par-
ticles and Gamma rays for the same amount of
energy deposited. So the dose equivalent, the
Sievert (Sv), is the important unit to assess the ef-
fects of ionising radiation on living cells, especially
human beings. It does not measure the same thing
as the Gray. The Sievert replaces the old unit, the
REM, (the Roentgen Equivalent for Man). One
Sievert equals 100 REM and so 1 millisieverts
equals 100 millirem.

Note that the radiation dose you receive from
radioacivity depends not only on the biological ef-
fectiveness of the radiation but also on the strength
of the source, its distance from you, the effect of
any shielding and your exposure time.

The strength of a radioactive source is deter-
mined by the number of disintegrations of its
radioactivity per second. The unit is the Becquerel
(Bq), one disintegration per second. This is a very
low rate and it is common for radioactive sources
to be quoted in kilobecquerels (KBq), megabec-
querels (MBq) or gigabecquerels (GBq). The Be-
cquerel replaces the Curie. There are 37 million
Becquerels to the Curie.

Radioactivity dispersed in another material may
be expressed as, say, megabecquerels per kilogram
(MBgfkg) for natural radioactivity of rocks,
or as Becquerels per cubic metre (Bqfm°) when
describing the radioactive content of air. These
units do not describe your radiation dose; they rep-
resent the strength of radioactivity at a given place.

With this preparatory information it is
now possible to turn with rather more
confidence to the specific recommenda-
tions and the numbers suggested as
generally safe where exposure to radia-
tion is likely to occur. Given that the
background radiation to which everyone
is exposed on an annual basis amounts
to about 2 millisieverts (mSv) or 2000
microsieverts (uSv), then the annual
doses suggested as an upper limit for
workers in the Atomic Energy or
Radiological area should not exceed 25
times background or 50,000 micro-
sieverts (uSv) per annum.

By comparison with this, members of
the public are suggested as having an an-

Continued on page 98
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THE SERVICEMAN

Venturing into the bowels of a computer,

and trying to resurrect an elderly VCR

I have two stories for you this month, one of which comes from a contributor and concerns his
successful efforts at repairing a second-hand computer with an elusive video fault. The other story
is a tale from my own bench, about a VCR whose problems took me longer to track down than they

should have...

Most of the stories we tell in these
pages are ‘hammer and nails’ kind of
yams. They tell about finding faulty parts
and replacing them with new ones. In
other words, they deal with what those
who work a lot with computers tend to
call hardware problems.

The few computer servicing stories we
have told in the past have also been of this
type. Problems with power supplies and
interconnections, etc. Which is not
surprising, since mechanical parts are the
ones that wear out, or are physically
abused until they reach breaking point.

Yet computers are more than just a col-
lection of parts. They will do nothing
without software. So what happens if the
software breaks down?

The story that follows is one about just
such a software failure — that is,
screwdrivers and soldering irons don’t get
much of a mention. It should make quite a
change.

DIGITAL

Sadelta's TC402C. A calibrated field
strength meter for 40 to 870 Mhz.,
with L.C.D. frequency indicator and

larger level meter for only $750

+20%
Tax.

Peter C. Lacey Services Pty. Ltd.
P.O. Box 678 (74Fuiton Rd.) Mount Eliza 3930
Tel:03 787 2077 Fax:(03) 767 3460 ACN006893438
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The story comes from PH., of
Raymond Terrace in NSW. P.H. doesn’t
say if he is a computer professional, but
his familiarity with the software side
would seem to indicate that he either
works in this area, or is a real enthusiast.
He certainly knows more about the sub-
ject than I do, and reading his story has
taught me a lot about software problems.
He tells the tale thus:

My first computer repair was on my
recently purchased (but by no means new)
HPI50. It uses an 8088 processor, twin
35" 270KB floppies, a touch screen and
the most beautiful green display I had
ever seen.

The chap who had sold me the HP said
he had recently paid $500 to have a board
replaced due to some memory trouble. I
hoped this was a ‘one off’” problem. Be-
sides, after my old Microbee, the HP's
resolution couldn’t be resisted.

But inside two months the machine
failed again. Occasionally dots or com-
mas would appear in the first column,
down the left hand side of the screen! At
firstI only noticed it if I dragged the cur-
sor about with my finger and I hoped that
this would be as far as it went. But it was
Just wishful thinking.

Other software eventually began to
show the same symptoms. It had to be a
hardware breakdown! I had the address
of the company the previous owner had
used for service, but after spending $800
on buying the machine, I couldn’t lose
face in front of my wife. Besides, I was
determined to avoid repair bills, no mat-
ter how much it cost!

Step 1: Call Hewlett Packard about a
service manual. “..I'm sorry, Sir. That
machine is no longer supported...”

Step 2: Perhaps someone at HP would
talk to the Test Equipment Officer of the
company I work for? (That's me. I also
wash the cars, but I didn't think telling

them that would help) “... I'm sorry, Sir.
That machine is no longer supported...”

A friend in a bigger, well known com-
pany came up with a name in Sydney.
That got me past the first three phone
blockers to an HP employee who seemed
to want to help. “That machine is no
longer supported, but maybe we can get
something from the United States”, he
said.

Four weeks later a packet of about 200
top quality unbound pages arrived. Cost
me $120, though. Then after about a week
they realised I was only an ordinary
citizen, with no special privileges. So
another bill for $34 sales tax arrived in
the mail.

By now I had decided that the fault was
in the display card, as software ignored
the presence of the ever-increasing num-
ber of random characters advancing
across the screen. However, graphics
remained unaffected.

After some preliminary checks of the
power supply, my first thought was that
the video text RAM was faulty. The HP
uses six 2KB static chips for text: 6KB for
three pages of text, and another 6KB for
character attributes. If only I had a
BASIC that would run on this machine, I
could poke a value into the screen RAM
and then peek at it later to see if it had
changed.

It cost me another 3150, but I soon had
an HP GWBASIC complete with a nicely
bound handbook. Poking a character into
screen memory and later reading it
seemed to put the text RAM into the clear,
but there was still doubt due to the pre-
vious owner’s ‘memory problem’ .

With a litlle deduction I was able to
determine that the fault must be a per-
manent logic HI on the first text data line,
as only odd characters would show in the
faulty part of the display. I put a CRO on
that line, but had an impossible job trig-
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Part of the video display subsystem of a Hewlett Packard HP150 computer. The video controller chip Is visible at upper left,
while the character generator ROM is near the lower right. Contributor P.H. tracked the fault down to this area.

gering a ghost free trace. I was expecting
the fault to show as a phantom positive
pulse, and I certainly saw plenty of these
— but I wasn'’t convinced.

I spent a day building a trigger delay
box for my CRO. Triggering this from the
computer's horizontal sync pulse and then
increasing the delay before triggering the
CRO allowed me to examine a line one
character at a time. The ghost pulses were
there alright, but it still wasn’t conclusive.
I finally gave up and put in three new
6116 memory chips. No change. I should
have relied on my poking and peeking.

The data bus from the text RAM feeds
two chips: an SMC9007 video controller
(U315) and a 74LS374 latch (U212).
There was not a real lot I could do about
the LSI video controller — they may have
been freely availiable in the USA seven
years ago, but I doubted my chances now.
The latch was cheap and readily avail-
able, so I removed it and socketed the
board. The replacement brought no joy.
Suspicion now fell on U513, a 128K-bit
character ROM.

There was no way to ‘peek’ at its con-
tents, but by removing the character latch

chip again, I was able to insert seven
wires into the latch socket ‘Q’ lines feed-
ing the character ROM. Switching these
from 0 to 1 allowed me to display a full
screen of any character, perfectly. The
ROM appeared to be good!

I was so despondent at this stage that I
left the wires plugged into the character
latch socket, the other ends dangling in
space like seven little antennas! Does
static electricity really destroy ICs?

I was never really convinced, but an
electrical storm during the days it took to
drum up the courage to have another go
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has somewhat changed my mind. On
reinstalling the video board I now had no
text at all. I could not duplicate my earlier
experiment of directly addressing the
character ROM. It was now an ex-ROM!

Following a minor nervous breakdown
I contacted HP. “..Yes, I know this
machine is no longer supported, but there
must be a ROM or a file somewhere. I'd
even be glad to get a paper listing of the
character data...” The return call never
came. I knew I was on my own.

I had only one chance. I must acquire a
second HP150 and copy its character
ROM. By good fortune my brother had
access to one, though if I damaged it, we
would both be in hot water.

I also needed an EPROM burner. Start-
ing with an old EA circuit, I threw out the
monostables and added a second 4040
counter (o allow a 24-bit address bus for
those really big ROMs somewhere in the
future. I controlled it with my old
Microbee running BASIC.

Years before, a mate had given me an
ultraviolet sun lamp. I could use this as an
EPROM eraser, although its 60W output
almost melted the chip. I stuck a 10W
fluoro ballast in series with the UV tube
and it worked perfectly.

I practised reading and writing to
various old EPROMS and experienced no
problems with my set up. I even found the
character set in the Microbee memory
map and burnt a 64K-bit EPROM with
that data.

It struck me that there was no reason
why I couldn't plug this into the HP, The
64K and 128K chips are pin compatible,
and the HP would address the lower ad-
dresses by default. Once plugged in and
reassembled, I booted the HP up. I was
presented with near-perfect text. Even the
original fault had gone!

It seems the HP character ROM had

been OK at low speed, but couldn't
respond to the higher rate of addressing
14 lines by 80 characters for each line of
text. Multiply this by 27 lines to the page,
60 times per second, and a dicey ROM
could be the answer.

The text was not quite right, though. It
seems that the Microbee character sits at
the bottom of its character cell, with
blank scanning lines at the top, while
those in the HP sit in the centre with blank
lines to the top and bottom.

This had the effect of lopping off the
lower parts of y's and g's, etc. But after a
minor change of the character ROM
reading software and a reburn of the
EPROM, the displayed text was quite ac-
ceptable.
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As I stared at the text in triumph, I
realised that probably I was the only per-
son to ever create a HP150/Microbee
hybrid quite like this. It made me giddy
Jjust to think about it!

With my technique worked out, I was
eventually able to copy the character
ROM from the other HP machine, and
now my HP150 works perfectly. It cer-
tainly was a confidence booster.

Now for my next trick, I will devote my
life to illuminating the yukky LCD display
on my new AMSTRAD PPC640...

Well, now, wasn’t that something? I
don’t know about you, but I leamned a lot
about computers from that story. How-
ever, I should make one correction to my
introductory remarks. It wasn’t really a
‘software’ repair, but a ‘firmware’ ditto.

There is a distinction, clearly under-
stood by expert computerists. Hardware is
the machine itself, software is the pro-
gram on paper or disk before its entered
into the machine, or stored in normal
‘random access’ memory or RAM, and
firmware is a fixed program inside the
machine, usually in a read-only memory
or ROM.

So PH. was actually repairing the
‘firmware’. Which is no mean feat since
you cannot see, touch or measure faulty
firmware. It was all done by deduction.

Thanks, PH.,, I'm sure we all ap-
preciated your story. Now, back to my
own bench.

Another VCR

A few months ago, you may recall that I
told the story of an AWA video with an
obscure problem in its IF strip. I couldn’t
find the fault myself, but a colleague
nailed it from the circuit diagram, without
even seeing the offending machine.

I should have leamed a lesson from that
exercise, but I didn’t. And last week I got
caught by my own forgetfulness.

The story this time concemns a Fisher
video recorder, a model FVH-P620.
These VHS machines were produced by
Sanyo, some eight to ten years ago when
that company was still producing Beta re-
corders under their own name,

The Fisher was quite a robust model
and a great many of them were sold.
However with top loading, no remote
control, and not many trick functions,
they have now faded from the scene and
very few remain in service. Indeed, this
fact raises a point about the economics of
repairing old machines — which I will
raise later.

This one came to me some weeks ago,
with a tale of woe about several trips to
another serviceman, but without any
satisfaction. It seems that the machine had
been suffering from a bad picture, al-

though the customer couldn’t describe
very accurately just what the problem
looked like. His immediate complaint
was that it would now not record anything
that could be called a picture.

It would play back a pre-recorded tape
quite well, but would not record off-air.
Even more to the point, the owner could
not watch SBS using the video as a tuner,
as he had done in the past.

When I saw the machine working, I
could appreciate his problem. The screen
showed nothing but psychedelic pattems
of light and colour. The colour could be
removed by tuning off channel, and the
sound could be changed from ‘terrible’ to
nothing at all. Otherwise there was noth-
ing remotely like a picture.

I guessed that we had a tuner problem
and at first this looked like a good bet.
Unfortunately, in this set the tuner and IF
module are in one compact assembly, and
are not conducive to easy testing. More to
the point, the module was extremely dif-
ficult to get out of the machine. It was
mounted on a metal plate that was held by
two plastic runners moulded into the
frame. These runners seemed to have dis-
torted, and the plate was jammed solidly
into the machine.

It took lots of brute force to eventually
get the plate out of the frame, and over the
next week or so many removals worked it
looser. Butright to the end it was not easy,
and I was sorely tempted to break away
one of the plastic runners and let the
module hang loose in the chassis.

With the module now accessible, I
found that the tuner was, in fact, faultless
and was producing clean IF that could
drive my test set perfectly. Similarly, IF
from the tuner in my test set produced the
same weird symptoms after being passed
through the Fisher’s IF strip.

That placed the trouble squarely in the
IF strip, and gave me my first real contact
with surface-mounted components. The
IF module was contained in a small
tinplate box, about S0mm square. Inside,
on the top of the PCB, were very few
components. There were two IC’s, a
couple of electro’s, three miniature coils,
something that looked like a ceramic fil-
ter, and a miniature trimpot. On the un-
derside of the board however, it was a
different story. This was heavily popu-
lated with surface-mounted resistors and
diodes. If I was going to work among that
lot I would have to be extremely careful.

At this point T got out the service
manual for the model. This is a most im-
pressive document, some 15mm thick,
and containing a most useful fault finding
tree. But would you believe it? There was
not a skerrick of information about the
tuner and IF module.
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The tuner/IF module from a Fisher (Sanyo) FVH-P620 video recorder, which forms
the subject of this month’s second story. A replacement module would have cost

$210 trade, so the Serviceman elected

Most manuals give at least a tuner and
IF strip circuit diagram, even if the boards
are modularised and not meant for repair.
But not so the Fisher. There was nothing
more than the adjustment diagram shown
here. So I was on my own.

It was clear that Sanyo didn’t want ser-
vicemen poking around inside their
Fisher front ends, so presumably they had
a repair or spare parts service. I faxed off
a query asking about the price and
availability of replacement parts, and the
reply really shocked me.

Sanyo could supply a tuner/IF module,
for $210 trade including tax, plus $8 post
and packing. After I had added my mar-
gin, and then a charge for my time, the
customer was going to be up for more
than the old machine was worth.

Even before I asked him, I knew he
would not be interested in going that way.
If I could manage a repair in my shop, it
might be economical. But the delicate na-
ture of any work among the surface-
mount components put the project very
much into question. One slip of the iron
and the machine may well have become a
writeoff,

I rang the owner and put the tale of woe
to him. He agreed that the machine was
old, and although still capable of doing all
he wanted of it, a new machine was
probably justified. So I should go ahead
and try to repair the old one. If I failed, I
could have it for junk and he would un-
derstand that at least I had tried.
(Wouldn’t it be nice if all customers were
that considerate?)

I guessed that the fault in this system
was due to a failure in one of the active
circuit components and in this case it
could only be in one of the two integrated
circuits.

These were a TA7607 and an LA1365.
Knowing my luck, and the machinations

to try fixing the original unit.

of the detestable Murphy, if I guessed at
which IC was faulty I would finish by
replacing the wrong one. So I needed to
know which chip did what in the circuit.

But as mentioned, the Fisher manual
gave no clues to help me. It didn’t even
give the type numbers of the IC’s in the
parts list. Still, they were clearly visible
on the chips themselves, so all that
remained was for me to find a reference
to those numbers somewhere else. I went
through dozens of reference books and
other manuals, without finding a trace of
these two chips. Then I thought to look in
the manual for a Sanyo Beta machine of
about the same vintage as the Fisher. And
there they were.

The LA1365 is an audio IF, detector
and audio pre-amp chip, so that had no
immediate interest for me. It was the
TA7607 that did all the IF processing. It
includes an IF amplificr and video, AGC
and AFT detectors. Clearly, any fault in
that lot could cause the symptoms that we
were getting with this machine.

I spent some time carefully examining

Fault of the Month

SONY KV1830AS Colour TV
SYMPTOM: Black screen, no sign of
luminance or colour. Picture tube
heater is glowing normally, and all volt-
age supplies are present and correct.
CURE: C816, a 4.7uF 250V electro on
the E board, was open circuit. This
capacitor Is a bypass on the horizontal
blanking circuit, and when it goes open
it allows the blanking bias to go hard
on, permanently.

This information is supplied by cour-
tesy of the Tasmanian Branch of The
Electronics Technicians' Institute of
Australia (TETIA). Contributions
should be sent to J. Lawler, 16 Adina
Street, Geilston Bay, Tasmania 7015.

the copper side of the board, planning
where 1 would have to be super-careful
with the iron. As it turned out, 12 of the
16 pins were relatively easy to get at.

Sure, it needed a needle tip on my iron,
and a strip of the thinnest solderwick I
could find. But it didn’t take long to get
those 12 pins free. The really difficult part
was freeing the other four pins, without
disturbing any of the miniature com-
ponents.

Each of these pins had a surface-
mounted resistor attached to the same
donut. The solderwick not only pulled the
solder away from the IC pin, it also drew
the solder out from around and under the
resistor endcap. All I could hope for was
that it would flow back under the resistor
when I replaced the solder around the IC
pin.

The TA7607 chip was readily available
from my usual supplier, and at less than
$8 was ridiculously cheap, compared to
the cost of a new module. In no time at all
I was ready to reassemble the module.
The moment of truth came at the four pins
mentioned above.

In fact, things went together slowly, but
without any great fuss. I got a spool of the
finest solder I have ever seen, and taking
my time with the needle-point iron, I was
able to restore everything to normal.

The solder very conveniently replaced
itself around the miniscule resistors, and
after I had cleaned off the surplus flux, the
board looked almost as though it had
never been touched.

I refitted the module into the chassis
and switched on. I had my fingers and
toes crossed because if it didn’t work, I
would only have a junked machine to
show for all my work.

But Murphy, while perhaps not on
holidays, was at least away for the
weekend. The set fired up with good
sound, and a ‘reasonable’ picture — the
emphasis because the picture was not per-
fect. I have since learned that this was the
prior fault mentioned earlier, and now I'm
not surprised that the customer had dif-
ficulty in explaining the symptoms. I'm in
the same boat.

The picture was sometimes perfectly
normal and couldn’t be faulted. Then in-
termittently, parts of the picture would
pull to the left, just as though it was about
to lose horizontal hold.

Sometimes the effect was obviously
tied in with the video level, and moved
with video on the screen. Yet at other
times it was quite static, and moving
video had no effect on the nature or de-
gree of the pulling. If it was bad, then fine
tuning could make it better. Or vice-versa.
Sometimes even retuning the monitor
would improve the image.
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VOL 2 Data Acquisition 0J
VOL 3 Digital Meters O
VOL 4 Power O

Please tick or phone which
catalogue you require
P.0. BOX 129, Moorabbin Vic. 3189
Ph: (03) 532 1328, (09) 470 5955
Fax: (03) 553 4740
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YOOLr
FOR SEMI'S?

We stock both Japanese & European
types for TV, VCR and Audio
applications.

TRANSISTORS- 2SA 2SB 25C 2SD
2SK BC BD MJ 2N etc.

INTEGRATED CIRCUITS-
ANBAHALALBLC LMMMB STK
TA TDA UPC UPD etc.

Phone or fax for a price list

¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥
READER INFO NO. 8

I tried resetting the AGC, with no
noticeable change in reliability. I tried ad-
justing the automatic fine tuning, but that
did nothing to stabilise the picture either.
Through all of this, the machine would
chose its own time to play up, and would
produce a perfect picture for sometimes
an hour or more,

After setting up all the adjustments
provided for in the manual, I had to admit
that the set still contained a fault and that I
didn’t look like ever finding out what it
was. With a circuit diagram, I might have
had a chance. But without it I was just
floundering in the dark.

The pity of all this was that the IF
module circuit board was clearly marked
with component numbers which must
have, at some time, referred to those on a
circuit diagram, But I had no information,
and I couldn’t find anyone who did.

So for the time being, that’s where the
matter rested.

A week or two later, I was talking with
a colleague on matters video and hap-
pened to mention the Fisher with the
wriggly picture. He said that he had never
heard of an IF chip going funny in Fisher
machines, then he asked me if I had
*...changed the little yellow capacitor.”

I couldn’t see any connection between
a dud chip and a yellow cap, until he ex-
plained that he had often found bad pix in
the Fisher to be caused by a 0.47uF 50V
electro in the IF module.

Then I remembered the AWA machine
and its very similar symptoms. That fault
had been a 0.47uF electro, but this time I
had not noticed the item in the module.

As mentioned earlier, I may have found
it if I'd had a circuit diagram. It probably
served a similar bypass function on the
AGC rail as the capacitor in the AWA set,
and would have been easy enough to
identify from the diagram.

The location of the offending capacitor

is shown on the drawing printed here. It is
a very tiny component and is easy enough
to overlook. But its bright yellow colour
will forever more remind me not to trust
any low value electrolytic.

And before I leave this subject, I'd like
to comment about the economics of
repairing old machines like the Fisher,
and particularly about the high cost of
some parts for them.

As mentioned earlier, Sanyo wanted
$210 for a replacement tuner/IF module.
That price was just too high to justify, so I
set about trying to repair the old one.

In a year or two from now there won’t
be any Fishers left, and Sanyo will have
to junk all those expensive spare parts
now on their shelves. Wouldn't it have
been a better idea to sell out the old parts
at a reasonable price? At $100 I wouldn’t
have considered repairing the old module,
and Sanyo would have had one less item
in stock.

I can sec some justification for the high
price of spare parts, particularly while the
equipment is new and valuable. But old
machines become fewer as time passes
and the call for spares becomes less and
less. So why not clear the shelves of 10
year old parts stock at a price the market
can bear?

Some years ago I paid $20 for a quan-
tity of spare parts for an old black and
white video recorder, that had originally
been listed at close to $1000. That
manufacturer had the policy of clearing
out old parts for what he could get, rather
than holding them on the shelves at the
book price.

I can appreciate that manufacturers
would not like to see cheap parts being
used to resurrect hundreds of old TV’s or
videos. But I'm not talking about
hundreds — just ones and twos. I can’t
see that these ‘vintage restorations’ would
be a threat to new sales.

Or am I just wishing thinkfully?

See you again next month. <>

The UB46 TG Masthead Amplifier
also known as ‘‘Big Daddy’’
Gain: 46 to 55dB
on UHF with an
honest 1.9dB noise &
a builtin VHF/UHF
diplexer

Another Rolls Royce product from

ITS MASCRO OF COURSE

The WB42TG Masthead Amplifier known
as ‘Ol Reliable”’
Gain: 40to 43dB on

7 Amsted Rd. Bayswater, Victoria 3153
Tel: (03) 120 8000 Fax: (03) 720 8055 or Sydney Tel: (02) 906 7446 Fax: (02) 906 6844

Noise Figure: A mere 1.5dB
Response 45 to 820 MHz

(AT

VHF & UHF
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EHMCHYY QUALITY PERFORMANCE VALUE

“Our new COR-Series,
designed to achieve
superior frequency

characteristics for today’s

analog and digital

signal measurements”

Mr. T. Hinata
READER INFO NO. 14 PRESIDENT, KIKUSUI

Kikusui’s attention to advanced frequency roll-off perfor-
mance results in superior analog and square wave charac-

teristics: unique reassurance that what you see with a COR- |ug

Series scope is closer to what's really happening to the
signal than with any other affordably priced scope.

The COR-Series is made up of 8 models in digital/analog
and analog versions up to 100MHz. All models offer

*Excluding Sales Tax
on-screen cursor measurement of voltage, time and
frequency, with CRT readout. Storage models offer EMON“
2-channet simultaneous sampling at 20MS/s and up to “THE TECHNOLOGY HOUSE’
100MHz capture in the repetitive mode, 4kW storage and . i
4kW ref memory per channel and one touCh SWItChiNG sapeiefns eoture aocnats NSW VIC QLD
between real and storage modes. and reliable measurements. (02) 519 3933 (03) 889 0427 (07) 397 7427

STORAGE + NON-STORAGE PRICE* | NON-STORAGE ONLY  PRICE*

COR-5501U 100MHz  $3,850 | COR-5500U 100MHz  $2,949
COR-5561U 60MHz ~ $3,575 [ COR-5560U GOMHz  $2,687
COR-5541U 40MHz ~ $2,811 | COR-5540U 4O0MHz  $1,986
COR-5521U 20MHz  $2,494 | COR-5520U 20MHz  $1,876

Not your average
disability.

Multiple sclerosis usually first affects
people in their twenties and thirties. Its
symptoms are unpredictable, sometimes
causing severe disability. Thankfully the
problems are more often only mild to
moderate.

Most people with MS are very
independent. With your understanding
they usually stay that way.

MS

For more information about multiple sclerosis
contact the MS Society in your state.

Electronics Australia’s latest publication:

PC-BASED

CIRCUIT
SIMULATORS

AN INTRODUCTION

by JIM ROWE

Computer programs capable of simulating the perfor-
mance of comrlex analog circuits can now be run on
many personal computers, heralding a new era in the
design of electronic equipment. In the future, much of
the tedious design hack-work will be performed on a
PC, providing faster and more accurate results than
bench testing.

Find out more about this rapidly growing technology,
with our new publication PC-Based Circuit Simulators.
Based on a popular series of articles run recently in the
magazine, it provides an easg to read introduction to
circuit simulators, plus an unbiased evaluation of the
main simulation packages currently available.

Now avallable for only $2.95 from your local news-
agent — or by mall from Electronics Australla
Reader Services, PO Box 199, Alexandria 2015.
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EFFECTS MIXER

microphones.

monitoring,

FIVE CHANNEL SPECIAL

A consol or freestanding mixer

with 8 inbuilt special effecta.

Designed for both DJ and studio use.

The following inputs are provided:

2 X tumtables - 4 x line inputs - 2 x low impendance

Eight special effects: slren, telephone, machine gun,
bombing, shooting, ambulance, thunder, iaaer.
Other features: bass & treble control, Headphone Cue

CH1 to CH2 cross fader, mic talkover switch, maater
volume level control and left & right LED VU meters.

$299.00

AUDIO MIXER

designed for the serious
home video movie maker

recordings.

auxillary and turntable.

A12004

VIDEOCAM/ VCR

A professional sudio mixer

through to the home video

camera user. Background muaic and effects can be
faded in and out to existing video tape sound tracka.
ideal for weddinge, family, sporting and other

+ Input for a video camera, VCR, CD, tape, tuner,

- Mic panpots - Mic faders - Turntable faders - VU
meters « Mono/stereo switches - CD/Tape fader & more.

$169.00

SURGE/SPIKE
SAFETY PLUG
Stand alone

3 pin plug

Plugs into socket adjacent to

the equipment that you want
to protect. All outiets on a
power board can be
protected by inserting the
Triangle Surge/Spike Plug
into any of the free outlets.
Green safety neon glows
whan power is on.

Approval No. V88029

Total energy rating: 225
Joules (10/1000us)
Protection level: 275V
Nominal, 475V Peak.
Reaponse Time: Better than
10 nanoseconds. Automatic

SAFETY CORD
SET 3 pin MAINS
plug to
3 pin IEC plug
Plugs directly into your
equipment and replaces
your existing cord-set. Clear
moulded plugs at both ends
with green safety neons that
glow when power is on,
Approval Numbars: V88029,
V900297, V85006,
Totai Energy Rating: 225
Joules (10/1000us)
Protection level: 275v
Nominal, 475V Peak.
Response Time: Better than
10 nsnoseconds. Automatic
resel

X10080..

.$39.50

TT——
NBC-2 BATTERY
CHARGER

Nickel cadmium battery
charger for charging up
to six batteries
similtaniously. Charges
UM3, UM4, & UMS nicads.
Charging circuits are
automatically selected
depending on the
physical size of the
battery and the charger .
Charging time 10-14 hrs.
240V AC mains operated,
Requires NM4 or NMS
charging modules if UM4
or UMS batteries are to be
charged.
M23523 $22.95

HEADPHONES

MINI STEREO

EARPHONES
Impendance: 32 ohms
Sensitivity: 96dB
Freq. response: 40-
10,000Hz
Cord length: 1.2m
A14006 ..$4.95

POPULAR DELUX
HEADPHONES

These headphones have
farge soft ear cushions
as well as having
individual left & right
channel voiume control.
A14005 $34.95

INDOOR SPIRAL
ANTENNA

- 300 ohm ribbon cable
antenna
« Suits AM/FM tuners
and portable TV's.
* 1 metre lead with 300
ohm spade termiqals
L15040

FOUR CHANNEL
STEREO AUDIO
MIXER
- Compact portable desk
mount or panel
mounting stereo mixer
with 5 band graphic
equalizer and twin LED
diaplay VU meters.
« 3 x stereo magnetic
turntable inputs
switchable
+ 3 x stereo line inputs-
swilchable
- Headphone monitoring
on all channeis
- 18 dB talk over switch
- Output sockets for
both the amplifier and
tape deck
A12012

VIDEO
ACCESSORIES

VHS VIDEO HEAD
CLEANERS

New “wet .dry. wet sysiem
cleans and dnies all parts
which come into contact
wilh the magnetic tape
Fiuid 15 applied directly
on to cloth cleaning tape
pror 10 use Il uses clean
tape for each cleaning
operation Low drag lor
use In sensiive
mechanisims

A11456

$399.95

—
I

VIDEO / AUDIO
TRANSMITTER

A small compact unit
that allows transmission
of video & audio signals
(RF)to any TV set or
VCR within range of 30
metres. [deal for
watching videos in the
bedroom or kitchen
without having to move
the entire VCR or having
long extention leads
running through the
house. Can also be used
as a transmitter for a
video camera. With
power on/off switch
audio and video leads
and supplied with an AC
adaptor.

A16150 Normally..$95.95
NOW ONLY.....$84.95

ONE INFRA RED
REMOTE CONTROL

FOR YOUR VCR, TV, CD,

HIFl, & Aux!

This unit will replace ail your

existing remotes & is
programmable to replace
future ones. Has liquid

crystal display, Clock, alarm
& countdown timer...$67.95

AUDIO
ACCESSORIES

)

COMPACT DISC CASES
Packei of 3 standard
replacement compact
disk cases.
A10030. .$6.99

Hé-SOOO

HANDY SCANNER
INCLUDES FREE
SOFTWARE! PC PAINT
BRUSH & IMAGE TOOL
- Wide 4.13” (105mm) Scen

width

» 100200/300/400
switchable DPt resolution
- Four encoded modes:
8/W and three half tone
patterns.

- Thrity-two shades of grey.
« Builtin scanner view
window for sccurate
scenner placement.
X19945

DUST COVER
Keep your computer and
accessories {ree of dust and
grnime while not In use

XT* Cover Set

AT* Cover Set
C21068....

HEAD CLEANTR DISKRS
Tty takes o manute amnunt
of dust dirt ar nlagnetic ovide
particles on snae dris e heads
Canse problems error
e utime oF an espensine
service calt Regalar use of o
head dleaner wilb keep soue
denve free of tmuble caining
thrtand help heep sons satem
up and runmng These disk
deaners are simple e oswe and
ndlude dleaning solution and
imstasctions

412
12560
ERNIE]
(055 ero

HAVE THE CUTEST
MOUSE IN THE
HOUSE
WITH THESE
GREAT NEW
PRODUCTS!

Y

MOUSE COVER
Be the first in your office to
have a mousa that every one
will want use. This cute little
mouse cover puts a bit of fun
and colour onto your desk
while keeping your mouse
free of dust|

C21069.... ...$7.95
A
£y
) /!
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MOUSE
CLEANING KIT

Keep dust and dirt from
damaging your mouse with
this handy mouse ctesning
kit. This special rounded too!
will find its way into ail the
hard to get at places. The kit
also comes with cleaning
fluid and 5 soft cloths to keep
your mouse spotiess!

c107

MOUSE KIT

Everything you need to keep
your mouse happy! You geta
mouse pad, 8 mouse holder, a
cleaning kit (previously
described) and a cute little
mouse cover.

C21072

MOUSE GIFT SET

Here itis! The ultimate mouse
kit. You get the cute Jittie
mouse cover to protect it
from dust, the mouse
cleaning kit with the rounded
tool & 5 cioths, the mouse
house and mouse pad all ina
handy black case.

C21074

COMPUTER
CLEANING KIT

To gain oplimum performsnce
and prevent damage to
velusble disks, this cleaning
kit has alf you need to keep
your computer in top notch
performance. Anti-static
cieaning pads, cleaning
swabs, cleaning solution, 5
174" & 3 1/2" cleaning
diskettes.

L
8" DOPED
PAPER CONE

- High compliance
rubber surround.
<45 watts RMS
- Dark grey cone
- Black dust cap

- Biack round frame
C10233

10" HIGH POWER
WOOFER
- With ribbed black
paper cone. - 40 watts
- Black dust cap
- Cloth edge
"+ Rubber mounting seal
$49.95

10" DOPED

PAPER CONE
- High compliance
rubber surround.
+ 60 watts RMS
- Dark grey cone
- Biack dust cap
- Black round frame

8" FULLRANGE
- Twin cone spesker
with white paper cone
ideal for public address
column speakers.
+ 30 watts RMS
- Foam edge
- Whizzer cone
$24.95

12" HIGH POWER
WOOFER

* With ribbed biack
paper cone - 50 watts
« Black dust cap
« Cloth edge
« Rubber mounting seal
C10229.__ ...$64.95

6" HORN & LINE
X'FORMER

- Weatherproof plastic
horn with 100 volt line
transformer
* 15 watts RMS
« Adjustable metsl
bracket

Ci10218 $74.95

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS' LOCAL ORDERS & INQUIRIES CALL (03) 543 7877
HAVE YOU CHECKED OUT YOUR ROD IRVING ELECTRONICS MAIL ORDER CATALOGUE? OUT NOW!







5.25" from 39¢ CHEAP BULK DISK PRICES! 3.5" from 66¢

NO BRAND LsSKS

ALL DISKS INCLUDE WRITE PROTECTS & ENVELOPES
BOXES OF TEN DISKS  LIFETIME WARRANTY
1-9+ 10+ S0+ 100+ 500+
51/4" DS/DD $4.50 $4.40 $4.30 $3.25 $3.95
51/4" DS/HD $8.50 $8.25 $8.10 $7.50 $6.90
31/2" DS/DD $7.90 $7.70 $7.50 $7.00 $6.60
3 1/2" DS/HD $14.95 $13.75 $13.50 $12.00 $11.00

EPSON
EPL-4000

LASER PRINTER

~ ONE YEAR EPSON

WARRANTY! 6 Pages per Minute!

The EPL-4000 is the tatest EPSON high performance laser printer, combining
reliability and a wide range of features.

The EPL-4000 combines a semiconductor laser with the electrophotographic
technology used in office copiers to give you high quality printing that is both fast
and quiet.

The imaging system used by the printer is driven by a powerful processor that allows
the printer to compose an entire page in internal memory before printing. The printer
manipulates the page it holds in its memory to provide you with many features not
found on other types of printers, including the ability to mix text and graphics, create
predefined forms, and print with a range of fonts normally associated with typeset
materiafl.

- S1695

1

3 1/2"DD $19.95 $18.95
3 1/2"HD $45.95 $42.95
51/4"DD $14.95 $12.95
5 1/4"HD $23.95 $22.95

~—i]
VERBATIM VALUELIFE

10 boxes 10+
3 1/2"DD $23.95 $22.95
3 1/2”HD $39.95 $37.95
51/4"DD $12.95 $11.95
51/4"HD $19.95 $18.95

boxes 10+ 19 boxes 10+
3 1/2”"DD $28.50 $27.95
3 1/2"HD $53.50 $52.50
51/4"DD $22.95 $21.95

5 1/4"HD $27.95 $26.95

KYOCERA
LASER F-800T.

8 pages per minute!

ONE YEAR
WARRANTY!

Compact & economical 8 page per minute laser printer. ldeal for a first time user or
as a full featured laser personal printer for the PC user. The F-800T has 70 resident
fonts-far more than any comparable printer-with all the major international character
sets. PRESCIBE allows you to develop your own new typestyles. The F-800T also
has the IC-card optionavailable for storing and printing logos, forms and other
images. It acts as a HP LaserJet Series |l, IBM Pro Printer, Epson FX80, Qume Sprint
i, NEC Spinwriter, Diablo 630 and as a Line Printer.

You can print on paper, Lables, overhead transparancies and envelopes or single
sheets. It also has the ability to choose how much of the memory you want aliocated
as standard RAM and as video RAM. The F-800T is sn advanced and reliable printer
at an economical price, made by one of the world's most reliable manufactures.

only $1895

INSITE 1325VM 20MB FLOPTICAL DRIVE

At last a floppy drive that is truly multi-purpose.
You now can load and save all the 3.45" format software you are used to and in the
same drive backup at 20 Megs bytes per disc. This truly remarkable drive is a GIANT
leap forward in removable technology.
Features:
Comes with a “Grassroots"” SCSI host adaptor card.
Has an on board BIOS, so no drivers are required.
Will BOOT MS$-DOS using either 20MB, or 1.44MB or 720 KB disketts
DOS compatible with MS-DOS 3.3, 4.01 and 5.00
BIOS compatible with PHOENIX 286 and 386 ver 3.10
AWARD 286 and 386 ver 3.02
20MB Diskettes can be bought pre-low-level formatted
Low-levef formatting can be done with LFMT program supplied or using DEBUG
“G=CD80:6"
The unit can BOOT the system as drive “A:" or “B:" In either 720K, 1.44MB or 20MB

format .......... oo TR 050000 TP TS PPTe Drive $849.00
20 M Discs to Suit $39.00 Each.

Double your disk
storage with....

DR DOS 6.0

The most advanced, fully DOS-compatible

operating system available today. It's everything

you need to run your DOS, Windows, and networking

appliactions faster, To maximize hard disk performance.

To keep your system and data secure. Ansd to make your

PC easier and more convenient to use, In addition to superior DOS technology, you
get a complete set of fully integrated PC utilities.

MEMORYMAX: moves DR DOS butfers, drivers, TSRs and networking software
outside the 640K memory area, leaving more memory for your DOS, Network and
Windows applications.

DISKMAX: improves your PC's overall performance so you can get more work
done in less time. Its optional automatic file compression feature

potentislly doubles your hard disk storage space.

TASKMAX:Lets you foad up to 20 programs at the same time and quickly switch
from one to another as weli as copy and paste text and numerical

data $1 2900

MY POWER-200 -
ot

The MY-POWER 200 is a pocket sized i

inverter with punch. My-Power will power

a myriad of appliances including TV'S, videos,

drills, lights, faptops and computers, fax machines

to name just a few.Continuous power rating is 140 watts but we choose to size this on
its intermittent rating of 200 watts as it will run most appliances with a name plate
ratings of 200 watts,

Surge rating is & very real 400 watts- incredible for a unit that weights less than half a
kilo and fits in your pocket. My-Power is convenient too, supplied ready to plug into a
vehicle cigarette lighter socket.

$199.00

"NEW" IBM VGA-COMPATIBLE VIDEO
GRAPHICS CONTROLLER

Comes complete with:

« VP442 Card

« Users Manual

« 2 Diskettes (driver & utillity)

« Two 10 to 9 /25 interface cable for COM 1 & COM 2
« 34 way Flat cable for FDD

« 40 Way flat acble for IDE

« 16 to 15 interface cable for GAMES PORT.

ROD IRVING ELECTRONICS Pty. Ltd. acnoos 428437

HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648
CITY 48 A'BECKETT ST. MELBOURNE. PH, 663 6351 / 639 1640. FAX: 639 1641.

OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: 562 8939
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131,

SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 519 3868
BLUESTAR COMPUTERS: 271 MAROONDAH HWY. RINGWOOD. PH: (03) 8701800

$139.00

TOLL FREE
MAIL ORDER
HOTLINE: 008 33 5757

(ORDERS ONLY)
ENQUIRIES: (03) 543 7877

Postage rates
$1-$9.99....83.00
$10 - $24,99..83.50
$25 - $49.99..$4.50
$50 - $99.99..$6.00
$100 - $199...$7.00
$200 - $500...FREE
$500 PLUS ..FREE

Thees postsge
talee are basic
postage only up lo
$Kg. Moad freight,
bulky & Feglie
Iwme will be
charged st different
fatme
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~*\computer games
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GAMES L RETAIL RIEDISCOUNT GAMES SN RETAIL  RIE DISCOUNT
~ SOFTWARE PRICE | ; SOFTWARE PRICE

10 GREAT GAMES = $79.95 $69.95 OBITUS L e ¢ $89.95 $75.00
3D CONSTRUCTION KIT $129.95 $109.95 OH NO MORE LEMMINGS $89.95 $69.95
ADVANCED DUNGEONS AND DRAGONS  $69.95 $59.95 P28 TOUR OF DUTY $49.95 $44.95
AIR SEA SUPREMACY $69.95 $59.95 PIT FIGHTER $69.95 $59.95
BABY JO $79.95 $69.95 POLICE QUEST 5 $89.95 $79.95
BLUES BROTHERS $69.95 $59.95 POLICE QUEST 3 $89.95 $79.95
BOSTON BOMB CLUB $69.95 $59.95 PRO TENNIS TOUR 2 $69.95 $59.00
CADAVER $69.95 $59.95 PUZZLE MASTER $83.95 $69.95
CADVER 3 $69.95 $59.95 RAILROAD TYCOON $89.95 $75.00
CEASARS PALACE $62.95 $52.95 RBI 2 $59.95 $49.95
CASINO MASTER $99.95 $87.95 RED BARRON $79.95 $69.95
CASTLE OF DR.BRAIN $79.95 $69.95 ROBIN HOOD $89.95 $75.00
CHESS MASTER 3000 $94.95 $84.95 ROCKETEER $69.95 $59.95
CISCO HEAT $69.95 $59.95 SEARCH FOR THE KING $71.95 $59.95
CIVILISATION $99.95 $84.95 SECRET MISSIONS | T/S WC | $52.95 $45.00
CODENAME WHITE SHADOW $89.95 $75.00 SECRET MISSIONS Il T/S WC it $52.95 $45.00
CONAN THE CIMMERIAN $89.95 $75.00 THE SECRET MONKEY ISLAND $69.95 $59.95
CONFLICT $52.95 $42.95 MONKEY ISLAND Il $79.95 $69.95
DEATH BRINGER $69.95 $59.95 SECRET WEAPONS OF LUFTWAFFE  $79.95 $69.95
DOUBLE DRAGON i $26.95 $22.95 SILENCE SERVICE If $69.95 $79.95
ELITE PLUS $89.95 $79.95 SIMPSONS-BART $79.95 $69.95
ELVIRA | $89.95 $79.95 SPACE ACE Il $49.95 $45.00
ELVIRA Il $89.95 $79.95 SPACE QUEST 4 $81.54 $69.95
ELVIRA THE ARCADE GAME $62.95 $51.95 SPACE SHUTTLE $94.95 $74.95
F1T7A $99.95 $85.95 SPACE WRECKED $63.95 . $69.95
FALCON 3 $89.95 $79.95 SPECIAL OPERATIONS T/S WC I $62.95 $54.95
FLIGHT ACTION PACK $89.95 $79.95 SPEECH ACCESSORY PACK T/S WC Il $31.95 $27.95
FLOOR 13 ‘ $94.95 $79.95 SPIRIT OF EXCALIBUR $83.95 $69.95
FREE DC o $69.95 $59.95 SPORT OF KINGS $62.95 $52.95
GRAND PRIX - -~ $79.95 $69.95 STELLAR 7 CD ROM $81.54 $69.95
GUNSHIP 2000 )2 $99.95 $79.95 STRIKE Il $83.95 $69.95
GUY SPY < $49.95 $42.95 SUPER SPACE INVADERS $69.95 $59.95
HEART OF CHINA e $61.95 $64.95 SUPREMACY $83.95 $69.95
HEXSIDER { . : $69.95 $59.95 TEAM SUZUKI $41.95 $54.95
HOME CASINO WAL 5T $52.45 $44.95 TEAM YANKEE I! $62.95 $54.95
JET SET PACK : = $69.95 $59.95 TERMINTOR Il $79.95 $69.95
JETFIGHTER II 2¥\ $89.95 $79.95 TEST DRIVE 2 COLLECTION $81.54 $69.95
KINGS QUEST IV 3 $89.95 $79.95 THE ADVANTAGE TENNIS $69.95 $59.95
KILLING CLOUD $81.95 $69.95 THE ADVENTURES OF WILLY BEAMISH $79.95 $69.95
LEISURE SUIT LARRY 5 $79.95 $60.95 THEIR FINEST HOUR $71.95 $59.95
LEMMINGS $79.95 $69.95 TWILIGHT 2000 $89.95 $79.95
LES-MANLEY-LOST LA $79.95 $69.95 ULTIMA (MARTIAN DREAMS}) $89.95 $75.00
LINKS GOLF $69.95 $59.95 uMs I $89.95 $74.95
LIVING ON THE EDGE OF COMPILATION  $69.95 $59.95 VENGENCE OF EXCALIBUR $83.95 $69.95
LOGICAL $62.95 $52.95 VIRTUAL REALITY | $69.95 $59.00
MARTIAN MEMORANDUM $71.95 $61.95 VIRTUAL REALITY Il $59.95 $59.00
MAVIS BEACON $94.95 $79.95 VIRTUAL WORLDS $69.95 $59.00
MEGATRAVELLER il $89.95 $74.95 VISIONS OF ASTROLOGY $73.95 $59.95
MICRO BARTENDERS GUIDE $83.95 $69.95 VOLIFIED $49.95 $44.95
MICROBRIDGE $94.95 $79.95 WING COMMANDER | $94.95 $79.95
MIDWINTER It $79.95 $69.95 WING COMMANDER || $115.00 $99.00
MIG 29 SUPER FULCRUM $89.95 $79.95 WRATH OF THE DEMON $69.95 $59.95

WOULD YOU LIKE TO JOIN QUR MAILING LIST 7 SIMPLY SEND IN THIS COUFON AND RECEIVE
A FREE 118 PAGE ROD IRVING ELECTRONICS CATALOGUE. TOLL FREE 00833 5757
[C] Please send me a FREE RIE CATALOGUE Someone take your RIE

Catalogue out of the

ROD IRVING ELECTRONICS MAIL ORDER FORM| 200" 500

MAIL ORDER DEPARTMENT: 56 Renver Rd, Clayton. Phone  (03) 543 7877 coupon for another one!
: PO. Box 620, Clayton. Victoria. 3168. Fax: (03) 543 2648

008 33 5757

Type of Creditcard,.................. Exp date
= ? . FULL DESCRIPTION OF PRODUCT: Qry: UNIT COST: $ ¢ | Office use only

METHOD OF PAYMENT Do you have a friend who would like to be |SUB TOTAL: Insurance is added
CHEQUE ("NotNeg) on our mailing list INSURANCE: $1 PER $100. e s you
MONEY ORDER ) decline it.

D CREDIT CARD PACK & POST v'c:pov‘\:'l‘b‘l’ny |s.y':::: ::ce
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RITRON QUALITY 3 year warranty!

RITRON

(286-21 )

80286-16 CPU
1 MEG RAM EXPANDABLE TO 4 MEG
21Mhz LANDMARK SPEED TEST
1.2M JAPANESE BRAND F.D.D
85M HARD DISK DRIVE 28ms ACCESS
101 EXTENDED "CLICK” KEYBOARD
JAPANESE KEYBOARD SWITCHES
MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
2 SERIAL, PARALLEL, GAME PORTS
3 YEAR "AUSTRALIAN " PARTS & LABOUR WARRANTY
256K VGA CARD. IBM* COMPATIBLE
SPREADSHEET, WORDPROCESSOR & DATABASE

SOFTWARE INCLUDED. 1 395
3 TAX INC.

NEW 286-25/31
$1495 $1,195 taxex.

RITRON

(3sesx-21 )

/SN 1 1y
80386SX-16 CPU
1 MEG RAM EXP TO 4 MEG
27Mhz LANDMARK SPEED TEST
1.2M JAPANESE F.D.D. 512K VGA CARD
85M HARD DISK DRIVE,

101 EXTENDED "CLICK" KEYBOARD

MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR 1024x768 Res 0.28"DP

SERIAL PARALLEL GAMES PORTS
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY

IBM* COMPATIBLESPREADSHEET, WORDPROCESSOR &

DATABASESOFTWARE
INCLUDED. 1 59 TAX
y INC.
$1,350 raxex

* SHAREWARE SOFTWARE
ASSEMBLED & TESTED

IN AUSTRALIA.

OPTIONAL EXTRAS

|ADD PRICE TO BASE SYSTEM COST.

512K VGA CARD..$50 1M VGA CARD..$150
TO CHANGE A 40M HARD DRIVE TO

'[126M HD add $175 105M HD..$75

200m HD add $675 180M HD..$575

|EXTRA RAM

1 MEG add..$75 2 MEG add..$150

|DOS 5.0 AN EXTRA......cc.ecviiennrenn .. $100
DR DOS 6.00.$129 WINDOWS 3.00.$129
|SOUND CARDS

SOUND COMMANDER.....................$ 149
THUNDER BOARD......ccccoevnnrnnnnen....$199
SOUNDBLASTER 1I....

SOUNDBLASTER PRO.....c..cccoevvnree...$389

'|FLOPTICAL DRIVE add...................$849

21 M/BYTE DISC TO SUIT...............$39

RITRON

@esx .31 )

30386SX 25M CPU
1MEG RAM  EXP TO 4 MEG
31Mhz LANDMARK SPEED TEST
1.2M JAPANESE F.D.D. 512K VGA CARD
85M HARD DISK DRIVE,
101 EXTENDED "CLICK" KEYBOARD
MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR 1024 x 768 Res 0.28" D.P
SERIAL PARALLEL GAMES PORTS
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
IBM- COMPATIBLESPREADSHEET, WORDPROCESSOR
& DATABASESOFTWARE INCLUDED.
* SHAREWARE SOFTWARE
ASSEMBLED & TESTED $1 69
IN AUSTRALIA. 3

TAX
INC.

$1 ,350 TAX EX

RITRON
EXECUTIVE

(38657 ) S

80386-33 CPU 64K CACHE ON BOARD MEMORY
1t MEG RAM EXP TO 16 MEG
57Mhz LANDMARK SPEED TEST
85 MEG HARD DISK
1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CLICK" KEYBOARD
SERIAL PARALLEL GAMES PORTS
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
MINI CASE & 200W POWER SUPPLY
512K VGA CARD (256 COLOURS) IBM® COMPATIBLE
3 YEAR "AUSTRALIAN' PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED.
"SHAREWARE SOFTWARE
ASSEMBLED & TESTED
IN AUSTRALIA.

386-33 128K.....$2095

$1,650 taxex

$1 ,995 TAX INC.

CD ROM DRIVE...cccctiirtininninnnsneenssss $795
RITRON

EXECUTIVE -
((386-65 ) J4-

8038640 CPU 64K CACHE ON BOARD MEMORY
1MEG RAM  EXP TO 16 MEG
65 Mhz LANDMARK SPEED TEST
126 MEG HARD DISK 12ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CLICK" KEYBOARD
SERIAL, PARALLEL, GAMES PORTS 512K VGA CARD
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
MINI CASE & 200W POWER SUPPLY
3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. *SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

TAX  WITH 200 MEG DRIVE
$2’29 Bic. $2,795 taxmc.
$1 ,895 TAX EX.

RITRON
EXECUTIVE

486-75

80486SX-20 CPU
1 MEGRAM  EXP TO 32 MEG
75Mhz LANDMARK SPEED TEST
85 MEG HARD DISK
1.2M JAPANESE BRAND F.D.D _
101 EXTENDED “CLICK" KEYBOARD
SERIAL, PARALLEL, GAMES PORTS, 1MEG VGA CARD
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
MINI CASE & 200W POWER SUPPLY
3 YEAR "AUSTRALIAN' PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. *SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

TAX WITH 200 MEG DRIVE
$2’Og s $2,945 TAXINC,
$1745 waxex

an\\x\\\\\u T

$2,450 raxex.

RITRON
EXECUTIVE

S7= || a86-1 iz) b

256K ON BOARD CACHE. 1 MEG OF RAM
157Mhz LANDMARK SPEED TEST
85 MEG HARD DiSK
1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CUCK" KEYBOARD
SERIAL, PARALLEL, GAMES PORTS
512K VGA CARD. IBM* COMPATIBLE
SVGA COLOUR MONITOR (1024 x 768 Resolution) 0.28"DP
MINI CASE & 200W POWER SUPPLY
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPREADSHEET, WORDPROCESSOR & DATABASE SOFTWARE.

WITH 200 MEG DRIVE

$2,395 raxex.
RITRON
EXECUTIVE

(486-157 oy | ||

80486-33 CPU 256K ON BOARD CACHE. 4 MEG OF RAM
157Mhz LANDMARK SPEED TEST
200 MEG HARD DISK 12ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
35" 1.44M JAPANESE BRAND F.D.D
101 EXTENDED "CUCK"” KEYBOARD
SERIAL, PARALLEL, GAMES PORTS
1 MEG VGA CARD. IBM* COMPATIBLE
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
TOWER CASE & 220W POWER SUPPLY
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE.

ASSEMBLED & TESTED
IN AUSTRALIA.

$2, 695 TAXINC.
$2,395 TAX EX.

$3,495 raxinc
$2,995 taxex

IDEAL CAD MACHINE!

$3,895 TAX INC.
$3,395 TAX EX.

ROD IRVING ELECTRONICS Est. 1977

MAIL ORDER HOTLINE: 008 33 57 57. (ORDERS ONLY) ENQUIRES: (03) 543 7877
HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648
CITY 48 A’'BECKETT ST. MELBOURNE. PH. (03) 663 6151/ (03) 639 1640. FAX: 639 1641,
OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: (03) 562 8939
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131,
SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134, FAX: (02) 516 5024

MELBOURNE DEALER: BLUESTAR COMPUTERS: 271 MAROONDAH HWY, RINGWOOD, 3134,

PHONE: (03) 870 1800 FAX: (03) 879 3927

FREIGHT CHARGE BASED ON 35KG
COMPUTER SYSTEM
Melb-Metro.$12.00 Vic country...$19.00
Sydney....... NSW country.$39.00
Adelaide. S.A country...$39.00
Bribane...... 524 00 QLD country.$55.00
Canberra....$18.00 W.A country..$74.00
i . insurance:-
$1/$100 Value.

Ali sales tax exempt orders
to : RITRONICS WHOLESALE
66 Renver Rd, Ciayton, Victoria .
Ph: (03) 5432166  Fax: (03) 543 2648

P.O BOX 620, CLAYTON, VICTORIA. 3168.

Errors & P Prices & epecificatl
subjectto change. ‘IBM PC XT AT are registored
rademarks of | Machi

PRICES AT AUS § » US $0.74







When I Think Back...

by Neville Williams

Vintage radio magazines: how they came and
went, and transmitters BC (Before Crystals)

According to an estimate that | heard but failed to memorise, a startling number of technical radio
periodicals have been launched in Australia over the years, only to pass into limbo. A reader brings
to my attention the story of several radio amateur-related publications and, indirectly, unearths a
few more facts about EA’'s own history.

Many moons ago, I acquired a battered
bound volume No.4 of the early
Australian magazine Sea, Land and Air,
containing the issues from April 1921 to
March 1922. From time to time, I've
quoted snippets from them, inter alia
about Guglielmo Marconi, Emest Fisk,
AWA (Amalgamated Wireless A’asia),
and the WIA (Wircless Institute of
Australia).

In its day, Sea, Land and Air would
have provided compelling reading for
technically inclined subscribers. Thumb-
ing through its pages reveals articles on
land transport, on maritime pilots, ferries,
tugs and shipping generally, and on the
Australian aviation scene. Included is a
profile of the Aircraft & Engineering Co
at Mascot, Sydney, at the time an active
aircraft assembler/manufacturer.

I noticed also a news item and picture
of Lieutenant ‘Hinckler’ (sic) and his
baby Avro, which had just made it from
London to Turin in nine-and-a-half
hours. This was followed by an article on
Australia’s experimental wireless sta-
tions and a picture of the new Hupmobile
tourer, being imported in chassis form
and fitted with a ‘gracious’ all-Australian
body — provided by I. Phizackerley at
169-171 Elizabeth St, Sydney — op-
posite Hyde Park. It occurred to me that
the body might have been so described
because everything Phitz exackerley!

Launched in March 1918, Sea, Land
and Air was published in Sydney by
Wireless Press which specialised in (I
quote) ‘books and magazines written by
experts for your benefit’.

Now but a distant memory, the
magazine figured prominently in an ar-
ticle by Colin Mackinnon VK2DYN, in
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"RADIO"
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ncorporating Sea, Lacd and Aie™.

[Edited by N. H. THOMPSON.]

Fig.1: Originally ‘Sea, Land and Air’, ‘RADIO In Australia & New Zealand’ was
acquired by Wireless Newspapers Ltd and finally absorbed Into ‘Wireless
Weekly’, our own source publication.

the January 1991 issue of Amateur Radio
magazine entitled ‘The History of the
WIA Joumnal’. For a photostat of the ar-
ticle I am indebted to a reader from Jan-
nali, NSW who suggested that it could
shed a little more light on -early
Australian wireless literature and possib-
ly on the roots of our own magazine EA.

Magazine for amateurs

Well, it certainly does put several lar-
gely forgotten publications into context,
but it serves also to show that they had
little to do with Electronics Australia’s
own family tree. As it happens I also
have on hand a supplementary letter from
Colin Mackinnon, passed on to me
recently by Jim Rowe.

In his article, Colin Mackinnon says
that while wirelcss experimenters/-
amateurs, legal and otherwise, had been
active in Australia since the late 1890’s,

no serious attempt had ever been made to
circulate a regular national experi-
menter’s publication until after the 1914-
18 war. Until then, they had pursued their
interest in virtual isolation or at most in
regional groups.

The first postwar meeting of the one-
time NSW Wireless Institute was con-
vened in the classrooms of the Marconi
School of Wireless in January 1919, by
the prewar secretary, Malcolm Perry. An
experimenter and enthusiast since 1905,
Malcolm Perry was, in 1919, manager of
the Experimental Sales Department of
Australectric Ltd, a subsidiary of AWA
based at 79 Clarence St, Sydney.

The meeting was chaired by Emest
Fisk (callsign 2EF), the managing direc-
tor of AWA, who stressed the need for
state-based experimenter groups to amal-
gamate into a single Australia-wide In-
stitute. Only then, he said, could they






expect meaningful recognition of the
amateur movement by the Federal
Government.

Elected in March 1919 as president of
the Wireless Institute of NSW, Emest
Fisk suggested that his company’s exist-
ing monthly magazine Sea, Land and Air
should become the official organ of the
NSW WIA, and this arrangement was
implemented without delay.

Within the next few months, the major
state bodies had re-grouped to become
‘Divisions’ of the Wireless Institute of
Australia, with Sea, Land and Air as their
official organ. A formal link was also
forged with the Wireless Institute of New
Zealand,

Indicative of this cosy arrangement,
advertisements in my 1921 editions of
Sea, Land and Air for both Wireless
Press and the Marconi School share
AWA's postal address at 97/99 Clarence
St, Sydney. Matters to do with the Wire-
less Institute were to be referred to the
NSW secretary, who could be reached c/-
The Editor of Sea, Land and Air — all on
AWA premises.

Winds of change

Colin MacKinnon says that in early
1922, an amateur operator S. Tatham
(2ST) became editor of Sea, Land and
Air. But in March/April 1923, the
magazine was re-styled and re-issued as
Radio in Australia and New Zealand.
S.Tatham continued as editor with N.H.
Thompson as associate editor.

As it happened, I have in my files a
front cover from the latter title (May 27,
1925, Vol.3 No.54), made available to
me back in 1969 by John Stokes of
Auckland, NZ. It was endorsed ‘Incor-
porating Sea, Land and Air’ and indi-
cated that the re-styled journal was being
published fortnightly for sixpence (5c)
a copy.

At the time, John Stokes was unsure
whether ‘The Wireless Press’ of Sydney,
Melbourne and Wellington (NZ) was an
offshoot of the Marconi-owned ‘The
Wireless Press Ltd’ (UK); this was later
absorbed by the British Iliffe organisa-
tion, publishers of the highly respected
Wireless World (which itself evolved
from The Marconigraph, 1 seem to
recall). But having in mind the close
working relationship between AWA and
the Marconi Co, some link between
the two publishers can reasonably be
assumed.

As it tumed out, the new magazine’s
formal association with the WIA lasted
only a few months (until October 1923).
But the journal maintained an inde-
pendent news coverage of the amateur

scene, prepared by Charles Mclurcan,
2CM

In early 1925, Tatham resigned as
editor and his place was taken by
Thompson. Then, in September of the
same year, the magazine was sold to
Wireless Newspapers Ltd, becoming a
virtual stablemate of Wireless Weekly
under the latter’s then editor Arthur Wil-
liam Watt, 2WW. Watt was joined by
C.W. Slade (2SX) as technical editor —
which raises the question as whether he
was the same Charles Slade who was
later involved in the manufacture of
Slade and Slade-Paton test equipment.

Flg.2: As pictured In Wireless
Weekly for August 5, 1932, Mrs
C.R. Mackenzle was better known
in the early days as Miss F.V. (Vera)
Wallace. Reputedly Australia’s
first female engineering graduate,
a radlo amateur and retaller, she
was one of a small group which
founded Wireless Weekly in 1922.

-

In the meantime, the size of the words
‘in° Australia & New Zealand’ had been
drastically reduced, and the magazine
had come to be known simply as RADIO.
It was re-launched as an 80-page month-
ly in April 1927, for one shilling (10c)
per copy. Then Watt resigned in Septem-
ber 1928 and was replaced as joint editor
by G.V. Blunden, with the well known
amateur Don Knock (2NO) as technical
editor. But in this form, RADIO lasted
only until the December 1928 issue.
Thereafter it was incorporated into Wire-
less Weekly, and effectively relegated to
magazine limbo.

Succession of titles

Left without an official publication,
the Victorian Division of the WIA
toyed with the idea of a quarterly
‘Proceedings’ publication but, in col-

laboration with an outside publisher,
ended up in December 1923 with a 32-
page (approx) magazine entitled Radio
Experimenter. Its editor was the well
known Victorian WIA President Howard
Kingsley Love (3UM), and its Technical
Editor a state WIA councillor in the per-
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