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THE ELECTRONIC & COMPUTER STORES 
HEAD OFFICE / MAIL ORDERS: 
305 Latrobe Street, Melbourne, Vic. 3000 
Phone:(03)9602-3499 Fax:(03)9642-8551 
Melbourne suburb: 
Cnr. Blackburn & Wellington Rds., Clayton, Vic. 3168 

Phone:(03)9562-9501 Fax:(03)9562-9261 
Trade orders: TECS Imports P/L, 88 South Pde, Blackburn, Vic. 3130 

Phone:(03)9877-7071 Fax:(03)9877-7081 

SHOP HOURS: Mon.~Thurs. 8:30~5:30 Fri. 8:30~6:30 — ae 30 
ALL ORDERS OVER 5kq MUST TRAVEL ROAD EXPRESS,) Free 
Q Standard Mail (Max. 500g) $4.00 Call 
Q Standard Mail (Max. 1Kg) $5.50 Pissco slew = Mail 
UL) Heavy Mail (1Kg to 5Kg) $8.00 3~7 days.) Order 

LL) Road Express (10Kg up) $15.00 - ee 
Q) Air Freight (Max. 3Kg) $8.00 6aSe allow < Gays 10 

Capital cit d3d Q Air Freight (8Kg to 5Kg) $15.00 S to Country areas.) 18 OO 
Q) Transit Insurance (Minimum of $1.00) (Auctraliaioniy) 33S. 90 q 
Add $1.00 per $100.00 order value. = 

N.B. Normal prices charged unless ad prices quoted. Errors & omissions excepted. 
Prices & specifications subject to change without notice. 

Need a faster computer but can't « 
afford to buy a new one? 

Upgrading is a cost effective way of speeding up your existing system. 
Sometimes all that is required is adding more memory, especially if 
you're running Windows. The difference betweeen 4M of memory and 
8M is quite noticeable. We can also offer more adventurous upgrades 
such as motherboards, hard drives, CD-ROM, etc. .......... Come inor | 
call us for an obligation free quote. 

Ny GanSe GinOs BOEGs BOEGs BORNs BOUAs BAECs BORCs BEnGs BinWs BinWs Elwes Clue Sines | 

High performance video cards 
Graphical user interface like Windows requires not only a fast processor 
but also a fast video card to handle the large amounts of data to be 
displayed on the screen. 

2M Hercules Terminator 64 Video 
2M DRAM, MPEG video ready, PCI bus 

2M Diamond Stealth 64 VRAM 
2M of fast VRAM, PCI bus 

2M Matrox Millennium WRAM 
2M of ultra fast WRAM, PCI bus 

} Cea) Gadd ae) Gad Cea) (Ga) Cand) aac) Cea) Uo) Cad Cad a teed 
Flargze savings om 

mremrory modulesy 

AM wee 16M eee 

8M ae 32M : 
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Essential item to connect you to 
the exciting world of Internet! 

Banksia MyFastModem 
V34 28,800bps 

Internal 4539 
External  32fte 
PCMCIA 3eeee 

LJ Road Express (Max. 10Kg) $12.00 Hotline!! & 

TECS 
Pentium 
Systems 

Configuration: Picture for illustration purpose only. Actual unit may vary. 
Genuine Intel Pentium CPU, GigaByte PCI bus motherboard 
with 256K pipeline burst cache, on-board dual channel enhanced 
IDE and floppy controller, on-board 1 x enhanced parallel and 2 x 
16550 UART fast serial ports, 1.2G mode 4 HDD, 16M EDO RAM, 
1.44M FDD, 1M S3 Trio64V+ video card, hex speed CD-ROM drive, 
Sound Blaster 16 Plug and Play, pair of speakers, MS mouse and 
pad, Windows 95 keyboard, choice of desk-top or mini-tower case 
plus following software pre-loaded: 
Windows 95, MS Encarta 96, MS Works 4.0, MS Money, MS Golf, 
MS Dangerous Creatures and VET 9.0 antivirus software. 

2 year parts, unlimited labour warranty. 
I year on-site warranty, delivery and setup.* 
-Limited to Melbourne metropolitan areas only. Conditions apply. 

(OOMH: Weeven BEE 
(33MH: Ee 
Upgrade options: 
2M video card in lieu of 1M 
512K pipeline cache in lieu of 256K 
cai aga ae 4 Maas yl rice ts in feu of FX 

ee BIC -2 1 oO 
The new low cost bubblejet printer with three colour 
process without sacrificing the quality. No more 
"bluish-green mud" substitute instead of black. 
For high speed black & white printing, the BJC-210 
accepts the optional black cartridge, giving you up to 
3.4ppm. The standard resolution is 360 x 360 dpi. 

the optional 64-nozzle 
cartridge. 

| guages 100 
Canon have taken the BJUC-4000, one the most 
popular colour ink jet printer, and made it even better! 
The new, improved BJC-4100 is still the fastest 
black & white ink jet printer on the market in its class, 
with speeds comparable to a personal laser. 
BJC-4100 offers full, four colour (CMYK) 
process at 720 x 360 dpi and at 
speed of up to 0.8ppm. It also 
features improved plain paper 
performance. 

[BM 6x86-i00MHz 
CPU 8st motherboard 

- 256K p/line cache. 
- 4x PCI slots. 
- 4x 72pin SIM sockets. 
- on-board dual channel E-IDE controller 2 
- on-board floppy controller. c 
- 2 x on-board 16550 UART serial ports. 
- on-board ECP/EPP parallel port. 
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US viewers have been able to receive 
satellite TV for some years now, but 
recently three new digital Pay-TV 
services also became available: 
DirecTV, USSB and PrimeStar. Tom 
Moffat reports that the new receivers, 
with their pizza-sized antenna dishes, 
are selling like hot cakes. His story 
begins on page 16. 6 bs EXPERIMENTING WIT seg 

rg e VINTAGE RADIO Cor 
‘Hears’ chip defects 

36 FORUM E-M fields a ve : 

_ 82 INFORMATION CENTRE 

Departmen ts 
61 BOOK REVIEWS — 
86 MARKETPLACE — 
: ied EA HISTORY, cross 

US firm Sonoscan Inc has developed 
a technique of scanning packaged ICs 
and other components using ultra- , 
high frequency sound, to reveal bond- 
ing and packaging defects before they 
cause trouble. Tom Adams explains, 
in his article starting on page 26... 

On the cover 

Graham Cattley’s latest project is the 
‘Pocket Sampler’, a low cost digital 
to analog converter which allows a 
PC to measure, display and log volt- 
ages and low frequency waveforms, 
and even capture audio samples. It’s 
even powered via the printer port — 
see his article, starting on page 56. 
(Photo by Michael Pugh.) 110 COMPUTER R NEWS nt 
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LETTERS TO 
THE EDITOR 
Detector was used 

I have noted that in his Vintage Radio 
article in the April issue of Electronics 
Australia, Mr Lankshear makes a com- 

ment to the effect that he has no knowI- 
edge of commercial use of the high per- 
formance detector illustrated in his Fig.6. 

Purely as a matter of interest, he may 
be interested to know that this detector 
formed the subject matter of an article 
by F. Langford-Smith in the June 1953 
issue of Radiotronics (Vol.18 p.79) and 
was subsequently used commercially in 
‘custom’ wide band high-fidelity tuners. 
AGC was derived independently using a 
germanium diode rectifier. 
Some hundreds of these tuners were 

sold in Melbourne by Radio Parts, 
William Willis and others for use with 
Quad, Leak and other popular high- 
fidelity equipment of the time. 

L.R. Nayler, LLB, SMIREE 
Upwey, Dorset UK 

Metal desk unsafe! 

I have been reading EA and ETT since 
I immigrated to Australia in 1975, and 
by and large I am very happy to contin- 
ue to do so. However I feel I must take 
you to task over a safety issue. 

I refer to Peter Lankshear’s Vintage 
Radio column in the May issue. In the 
photo and text it refers to using a 
METAL DESK as a workbench for 
repair of valve radios, etc. Let me point 
out why this is a DANGEROUS idea: 
1. We are talking about equipment which 
operates at 240 volts or higher, not off a 
plug pack or battery. It is connected 
directly to the mains, and generally there 
is higher than 240V on the secondary 
side. Of course there are transformerless 
sets as well, where one side of the chas- 
Sis is connected to the line. 
2. We are talking about radio equipment 
that had probably failed and was dis- 
carded afterwards. What was the fault? 
3. We are talking about radio equipment 
which, even if it was not discarded 
because of failure, has probably been 
stored in considerably less than ideal 
conditions, thus enhancing the deteriora- 

tion of insulation. Typically in a tin 
shed, under the house, etc., with very lit- 
tle protection from the elements. 
4. Even if you mount the desk legs on 
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insulators (wood is unsuitable as it wi 
absorb water, especially on concrete 
other radios, etc., could re-introduce al 

earth path. Even the test leads from RI 
generators, etc., could do so. 

5. By far the greatest problem is that yo 
aim your article in the sub-heading wit 
*,..especially for the newcomer’. Yo 
are recommending someone typicall 
with no training, no education, no expe 
rience and no supervision, to step into 
this lethal situation. And when are they 
likely to do it? Perhaps in their spare 
time, at night after they are already tired 
from working a full day, and fatigue is 
likely to step in... 

I hope you will print a BIG retraction 
in the next available issue. When I did 
my electronics qualifications in the mid 
to late 60s we studied valves and tran- 
sistors. Three rules that will help to keep 
you alive are: 
1. Always work at a non-conductive 
workbench; 

2. Always stand on a non-conductive 
surface; and 

3. Keep one hand in your pocket when 
testing live equipment. 

I hope no one gets hurt as a result of 
the May column. 
David R. Hire, 
Annandale, NSW 

Comment: We’ve published your letter 
in the first available issue, David, 
because we agree that using a metal 
desk would be rather risky. However the 
subheading was referring to people who 
were newcomers to vintage radio — 
restoration, not necessarily newcomers 
to electronics and bench work... 

Optical Doppler? 
I refer to Tom Moffat’s article in the 

May 1996 issue on speed cameras, in 
particular the reference to measuring the 
doppler shift on a reflected laser beam. I 
submit that this is hardly likely. 
As the beam is travelling at the speed 

of light, which is a constant, and any 
such shift would manifest itself as a 
change in frequency: towards blue if the 
target is approaching, and towards red if 
receding (witness the ‘red shift’ of light 
from far-away galaxies). However, it 
would not be possible to detect this shift 
unless the vehicle was moving at rela- 



stic speeds, which you would agree 
nlikely... 
humbly suggest that the laser uses 

t, I understand that the system is 
led ‘LIDAR’, for obvious reasons. 
avid I. Horsfall, VK2KFU 

Wahroonga, NSW. 

etric or mixture? 

As a long term reader of your maga- 
ne I would like to take exception to 
lenn Pure’s letter in the April 96 edi- 
n, where he insists you correct all 

ntributed articles to metric measure. 
I am of similar age to Tom Moffat. 
uring my education we were taught 
oth metric and imperial measure, 
ecause we then were exposed to both in 
ur daily lives. Today’s schools only 
eem to teach the metric system since 
ustralia and New Zealand metricated, 

ven though people still are exposed to 
oth forms of measurement. 
Britain has only partially converted, 
merica is still very much imperial and, 

ike it or not, for maybe the next 50 
ears or more we will have to juggle 

with both sets of figures as we maintain 
equipment built under the old systems. 

In recent years I have had to teach 
apprentices the imperial system so they 
can do their job. A machine built under 
the old system will never fit comfortably 
with metric measurements. Three foot 
between centres, for instance, reads 

uncomfortably as 914.5mm. A 5/8” 
Whitworth bolt does not become a 
16mm Whitworth one. Horses for cours- 

‘es — we must accept and be prepared to 
convert and use both standards of mea- 

surements in our daily lives. 
The lighthearted banter used in 

‘Moffat’s Madhouse’ is a fair place to 
use imperial measurements. Tom is 
reliving his past experiences in much the 
same way as Neville Williams does in 
his ‘When I Think Back’, using the mea- 

_ surements pertaining to the era. 
But we are trying to advance! The 

metric system is superior and if we want 
it to eventually displace the old imperial 
standard we should insist that all con- 
structional articles are dimensioned to 
today’s standards. 

I believe that, to date, you have been 

careful to work that way. Keep up the 
good work with your very interesting 
and informative magazine. 
John P. Griffiths 
Christchurch, New Zealand. ¢ 

Letters published in this column express the opinions of the 
correspondents concerned, and do not necessarily reflect the 
opinions of the staff or publisher of Electronics Australia. We 
reserve the right to edit long or potentially defamatory letters. 

efully-timed pulses, as radar does. In 

_ EDITORIAL 
VIEWPOINT 

Short term savings that could 
mean disaster in the long term... 

In principle, it’s hard to criticise our new Federal Government’s determina- 
tion to cut costs and reduce Australia’s deficits. However some of the specif- 
ic areas in which they’ve either cut costs already, or appear to be preparing to 
do so in their first Budget seem to me particularly ill chosen. 
A few months ago, against the strong recommendations of our top 

astronomers, the new Government decided not to accept the invitation for 

Australia to join the European Southern Observatory consortium in building in 
Chile what will be the world’s largest reflecting telescope. This was on the 
grounds that we couldn’t afford the cost, estimated at $30 + 50 million over 
five years. As a result, Australian astronomers will be unable to participate in 
this leading-edge project, and are now at risk of falling behind in an area where 
they’ve traditionally been leaders. But that’s not all — the contracts for the 
project’s high-tech instruments and control systems will now go to European 
firms, whereas if we had grasped the opportunity many of these contracts were 
tipped to go to Australian companies (offsetting a significant proportion of the 
cost of involvement). So our high-tech industry is losing out too. — 
Now, in the leadup to the Budget, it has been announced that the 

Government is proposing to either chop, or drastically reduce the allocations 
for various programs that were established by previous governments to sup- 
port our high-tech industries. The programs that are likely to be either stopped 
or emasculated are the R&D tax concessions, the computer bounty scheme, the 
Tariff Concession Scheme (TCS), the Export Market Development Grant 
(EMDG) scheme and the Development Import Finance Facility (DIFF). 
As various industry organisations and executives have pointed out, cutting 

these programs is likely to have a disastrous effect on our high-tech manufac- 
turing industries and their export performance. The schemes concerned are 
estimated to have contributed to a 30% increase in exports over the last five 
years, and I’ve seen predictions that their demise could result in a reduction in 

exports of up to $300 million — as well as possible job losses of up to 4000. 
Surely cutting these schemes is a very short sighted way to reduce expendi- 

ture. That this approach could even be considered suggests to me either an 
alarming lack of insight into the roles played by science and technology in the 
long-term viability of Australia’s manufacturing and service industries, or 
alternatively a conscious decision to ‘turn off life support’ and simply let these 
industries wither away... 

Either way, I believe there’s great cause for concern. If Australia is ever to 
join the ranks of the first-rank industrial nations, we need a viable high-tech 

manufacturing industry. Bearing in mind that many of the firms in this indus- 
try are already having a tough time surviving (as demonstrated by the fate of 
Stanilite and Exicom), let alone growing, this is not the time for short-term 

‘save money at all costs’ thinking. 

Jim Rowe 
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Moffat's 
Madhouse... 

Why can’t computers just WORK? 

Here’s a sad story in the ‘backup, 
backup, backup’ category. Lately I’ve 
been teaching a radio and TV produc- 
tion course at the high school here in 
Port Townsend, Washington. Our very 
first project was to film a forum on 
drug use in the town, and make it into a 

short documentary. 
Although the kids had undergone just 

about zero training at this stage, the drug 
forum sounded like it was going to be a 
newsworthy event, instead of just an 
exercise. In other words, the ‘real thing’: 

real-world television. This judgment 
was confirmed the next day when the 
forum made front-page news in the two 
local newspapers. 

So the class turned up at the forum, 

organised into two camera crews, 

complete with semi-pro cameras, pro- 
fessional sound gear, and two sets of 
television lights. I gave them a half- 
hour of instant coaching before the 
event, and then they went for it. The 
resulting tape they shot was surpris- 
ingly expert, and we had the story ‘in 
the can’, ready for editing. 

Traditional doco 
The program was made in the tradi- 

tional doco style. A reporter’s on-cam- 
era intro, followed by various speakers 
interspersed with some voice-over 
vision of cops working, etc. Since the 
production was made at the school, we 
had to use a school computer to write the 
voice-over scripts, using Microsoft 
Word instead of my familiar VDE word- 
processor. It didn’t take too long to 
come to grips with it, and hooked up to 
an H-P Deskjet printer it produced 
scripts of fine print quality with nice, 
big, easy-to-read text. 
The last speaker at the forum was a 

Port Townsend policeman, who talked 
of the frustration the cops felt watch- 
ing the kids frazzle their brains on pot 
or crack, and not being able to do a 
thing about it. As he finished, this cop 
broke down and cried, right on camera. 
This was very heavy, sad, emotional 

stuff. It was so powerful we decided to 
make it the finish of the film — dwell 
on this fellow’s anguished face, and 
then fade to black. 
To introduce the cop in the first 

place, knowing what was coming at the 
end, we needed to produce a superla- 
tive voice-over script. The words had to 
be just right; the tone and pace had to 
be just right, to set the mood without 
sensationalizing it. So I wrote, and edit- 

ed, and wrote some more. The girl who 

was to read the voice-over stood near 
me, and every now and then I’d get her 
to voice the words direct from the com- 
puter screen, to see how it would sound 
with her reading style. 

OK, let’s print... 
After much agonising over this script, 

we both agreed we had got it right, so 
we decided to commit it to paper. I 
called up the FILE menu, and then hit 
PRINT, and the computer went into its 
usual frenzy of clicking and clacking 
and disk spinning. The printer went ker- 
chunk a couple of times, and then a mes- 
sage popped up on the screen: ‘OUT OF 
MEMORY. UNABLE TO CONTINUE 
WITH PRINTING JOB. THIS APPLI- 
CATION IS CLOSING DOWN’. 
And when it closed down, it took our 

script with it. Flushed, purged, scrubbed 
— gone to data heaven. All that work... 
gone. And, since it was only a short tele- 
vision script, we hadn’t bothered to save 
it. It had gone. Gone. 

So the only thing to do was start over. 
I thought I remembered most of it, so I 
again started typing madly. But it wasn’t 
the same; the ‘just right’ quality was 
gone forever. So we eventually had to 
make do with an inferior script. 

I should have known. That particular 
computer, and many of its mates, had 
been out to get me for some time. 
Crashing, lockups, zapped files — they 
were all the order of the day. Consider 
these earlier adventures... 

Part of my job has been to collect 
information from the Internet to aid in 
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by TOM MOFFAT 

the purchase or upgrade of vide 
equipment. This is straightforwa 
enough; sometimes it’s just a matter o 
logging onto some magazine’s hom 
page such as http://www.videomak 
er.com, to download copies of arti 
cles. Then you just print them out 
Simple, huh? Well, no. 

In the library 
My first attempt was on the very same 

computer that sent the voice-over scrip 
into space. However at that stage it was 
printing Microsoft Word files all right, 
but it drew the line at printing under the 
Netscape web browser. Same message 
— out of memory — and then, kaboom! 

When I growled to the teacher who 
was the owner of this computer, she 

said whenever it played up she went to 
the school library and used one of 
theirs. So off I went. In the teachers’ 
area of the library were three comput- 
ers sitting in a row. The first computer 
ran Netscape all right, but then when it 
accessed the first World Wide Web 
page, it just froze up. This was fine as 
long as you were content to get one 
page and then stare at it forever... 
Computer number two was able to 

start Netscape, but then it could access 
nothing further unless you jiggled the 
network cable coming into the back of it, 
just so. Computer number three wouldn’t 
work at all. It was totally kaput. 

So I abandoned the teachers’ work- 
room and moved out to the main 
library area, to try computers installed 
for the use of students. The first one 
could access the Internet fine, allowing 

you to view any web page you desired. 
And when you asked it to print, this 
computer would go through the 
motions, accompanied by reassuring 
messages on the screen: ‘spooling page 
one... printing...” and so on. But when 
you went into the other room to collect — 
your work from the printer, nothing 
was there. The print job had simply 
been sent into the school’s local area 
network, and then to oblivion. | 



haring a table with that computer 
s another one with an ominous sign 
ed to it: ‘DO NOT ATTEMPT TO 
E THIS COMPUTER UNDER 
Y CIRCUMSTANCES’. Back in a 
her room was another computer, 

aring a table with the laser printer 
at served the whole school network. 
is one, a brand new Power 
acintosh, worked like a champ. 
ood Internet access, fast as the wind, 
e printer happily whirring away. 
So what did we have here? One, two- 
ree-four, five-six, SEVEN computers 
ied, in order to find ONE that worked 
roperly. Now I considered this situa- 
on quite intolerable. When I use my 
wn computer at home, I expect it to 
ork, and it does work. But at the 
chool...? And let’s not be coy — six 
f these computers were Macintoshes, 
nd the seventh, the one that was sim- 

ly dead, was a PC. 
I have a daughter in Sydney who’s- 

ecently finished university and is now 
orking on an honours project. During 

an e-mail message to her that evening, 
I grizzled bitterly about how I’d been 
stuffed around all day by a whole 
series of computers that had obviously 
conspired together to drive me mad. 
“Oh, don’t worry about that”, she 
wrote back, “they are just school com- 
puters. All school computers are like 
that, it’s to be expected.” 
Oh dear. It seems that as part of my 

daughter’s university education, she 

has been trained to expect most com- 
puters to not work properly. ‘That’s 
just the way computers are’, is the feel- 
ing. Well, I’ve been using computers 
in my own work since 1982, and I 
don’t expect that kind of funny busi- 

_ ness. So why are students, and teach- 
ers, expected to accept computer prob- 
lems as a way of life? 

That is a very hard question to 
answer. Sometimes I wonder if it’s a 
matter of over-complexity. The com- 
puters in Port Townsend schools can 
shuffle e-mail all over the place with- 
out a hitch. In fact e-mail has proved a 
most valuable method of communicat- 
ing with teachers, who are notoriously 
hard to reach in their classrooms. 

Prior to the introduction of e-mail, the 
best you could do was leave a phone 
message in the staff room and hope 
they’d ring you back during a break. 
Nowadays all teachers seem to make it a 
point to check their e-mail as the first 
order of business of the day. And they 
don’t have to phone you back; usually 
they just type a quick reply. 
The trouble seems to come when 

school computers try the heavy stuff, 

like running Netscape to access the 
Internet across the school’s own net- 
work. Or trying to access a printer 
across a network. Maybe this is a 
result of buggy software — one com- 
mon cure for crashing and locking up 
seems to be to completely purge a 
computer’s hard disk and then re- 
install all the software. 

This usually results in satisfactory 
performance over a time. Over a time 
— that’s the key to it. First the com- 
puter works fine, and then it again 
starts playing up when you try to print 
under Netscape. And then it starts 
locking up under Microsoft Word. And 
then it won’t even load Netscape at all, 
claiming there is not enough memory 
in the computer, even when Netscape 
is the only application! 

Disappearing memory? 
How come there is not enough memo- 

ry now, when there was plenty of mem- 
ory two weeks ago? Memory doesn’t 
just disappear, does it? Not to worry, 

let’s just clear out the computer, re- 
install the software, and try again — for 
maybe two crash-free weeks, before the 
cycle starts all over again. Of course 
clearing out the computer means zap- 
ping the data files as well as the soft- 
ware. So we no longer have ANY copies 
of the many voice-over scripts written 
for that drug documentary. Gone west 
— the whole lot of them. 
What I’d like to know is, why is 

equipment like this allowed to exist in 
this condition? Many people would say 
it’s due to poor maintenance, and others 
would say that the computers are break- 
ing down because students are using 
them. Well, what ‘maintenance’ could 
be performed on a computer to prevent 
it deciding, after a time, that some of its 
memory was no longer there? And as 
for students, if it were keyboards break- 
ing, maybe you could legitimately 
blame the problems on students. But the 
problem’s not keyboards, they keep 
working fine. All the students are doing 
is running the software they are told to 
run, in the way they’re supposed to run 
it. It’s not their fault. 
On balance, it’s most likely that the 

computer hardware is all right, or the 
computers would never work in the 
first place. That leaves the software, 
which seems to be coming out of the 
factory in a condition somewhat below 
perfection. We all suspect that soft- 
ware is being marketed in a form in 
which users are expected to do the 
final debugging. Yet we pay big bucks 
for the privilege. 
Why can’t the software companies 

ensure their products are fault-free 
before they drop them on an unsus- 
pecting public? I think much of the 
problem is that modern software is 
just TOO BIG. Some of it, like 
Windows 95, runs to millions of lines 

of code, and it seems to have out- 
grown the hands of its creators. So the 
general public is called upon to pitch 
in with the final development. 

There is a ray of sunshine here. The 
school has one very small lab, consist- 
ing of perhaps eight IBM-PC clones, 
running on their own mini-network 
along with a printer. The main purpose 
of this lab is to teach students to use 
CAD systems, software that will only 
run on MS-DOS. This of course is the 
operating system we are being fiercely 
steered away from by the likes of 
Microsoft, in favour of Windows. 

But the interesting thing is, these eight 
PCs are student computers too, undergo- 
ing the daily torture-test of untrained 
fingers feeling their way. Yet these 
computers WORK, they work very well, 
and they keep working. Why? Maybe 
because they and their software are of a — 
simple design, perfected back in the 
days before ‘software bloat’. Could it be 
that they knew something back then, 
that we have forgotten now? + 

Value Kadéa 
Vintage radio repairs, 

restoration, parts & circuit 

sales. Send $1 stamp for 
illustrated radio catalogue. 

Vintage Wireless 
Radio Co. 

239 Australia St Newtown 2042 

P/O Box 467 Newtown 2042 

Ph 02 557 2212 Fax 02 516 3981 
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New system integrates 
speakers & valve amps 

A new high end ‘personal sound sys- 
tem’ that is claimed to reveal the breath- 
ing and hand movements of the record- 
ing artist has been launched by 
Australian audio specialists John 
Burnett and Dr Simon Marty. 

The Lenard Black Opal is a four-way 
active crossover professional sound sys- 
tem in which the speakers are integrated 

New VHS-C camcorder 
is easier to use 

What's New in 

VIDEO and €GDIO 
with ten 100W valve amplifiers. Each of 
the system’s two speaker enclosures has a 
height of 1700mm and is crafted in solid 
Australian timber. 

Inside each enclosure are two high effi- 
ciency 15” bass speakers, which cover the 
range from 30Hz to 180Hz. The low 
midrange from 180Hz to 950Hz is han- 
dled by a 12” JBL professional speaker 
with horn loading, while the upper 
midrange from 950Hz to 7kHz is deliv- 
ered by a JBL 2446 2” compression dri- 
ver, again horn loaded. For the range 
above 7kHz each enclosure uses two rib- 
bon tweeters. 

The designers have placed particular 
emphasis on the upper midrange region, 
because the ear is most sensitive in this 
part of the spectrum. The JBL 2446 
compression drive has a very high qual- 
ity titanium diaphragm, with a 4” voice 
coil. All compression drivers are mount- 
ed onto exponential horns that have 
been machined from solid Australian 
hardwood, by numerically controlled 
milling. The density and mass of the 
horns is carefully selected to ensure that 
the music is free from unwanted reso- 
nance. and vibrations. 

The matching amplifier system in the 
Lenard Black Opal consists of ten 100W 
valve amplifiers in fully balanced configu- 
ration. The integrated active crossover 
system controls power, gain and frequen- 
cy for each speaker. Two of the 100W 

amplifiers are used to provide 200W f 
each bass channel. The output transfo 
ers have been designed so that at 
power, the frequency response of ead 
channel is flat from 20Hz to 40kHz 
without the use of negative feedback. 

The amplifiers for each channel 4 
arranged in an elegant ‘tower’ configura 
tion, with a small footprint. 

Dr Simon Marty holds a PhD i 
Electrical Engineering from Sydne 
University, and in the 1980s worked as ¢ 
Research Fellow at the University in the 
School of Engineering. Fifteen years ago 
he first applied engineering technology to 
the art of classical guitar building. He sti 
builds a small number of classical guitars 
each year, which are sought after by top 
professional musicians worldwide. 

During the 1960s John Burnett devel- 
oped and owned Lenard Audio, the pre- 
mier manufacturer of guitar valve ampli- 
fiers and speaker systems in Australia dur- 
ing the 1970s. He is acknowledged as a 
designer of superior valve equipment and 
audio systems generally. John has spent 
much of his time as a teacher of electron- 
ics and works constantly to refine and re- 
define sound systems. 

For further information on the Lenard 
Black Opal system, circle 140 on the read- 

er service card or contact Lenard Audio at 
186 Corunna Road, Petersham 2049; 
phone (02) 569 2702 or fax (02) 
569 2002. 

fully automatic operation in AUTO mode, allowing the user 
to begin shooting immediately. 
New features include a wide angle lens with 1.4 times the usual 

Panasonic has launched a new easy-to-use compact VHS- 
C camcorder called the NV-RXi. Described as the first 
model in a new series, the new camcorder incorporates 
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field of view which is extremely useful for shooting in limited 
spaces. It has a 14x optical zoom lens and variable speed power 
zoom for extra creative control. 

The new NV-RXi also has an extreme low light setting of 
0.5lux, allowing the user to capture the mood and natural atmos- 
phere even if the light is very low. 

For users who want more creativity, there is a manual focus dial 
below the lens and manual white balance which can be adjusted 
to create the desired effect. The Program AE (automatic expo- 
sure) presets (SPORTS, PORTRAIT and LOW LIGHT mode) 
allow users to capture optimal pictures in virtually any shooting 
situation by automatically adjusting the shutter speed and the iris 
depending on the scene’s brightness. 

The NV-RXi camcorder is available from leading electrical 
retailers for a recommended retail price of $1499. For further 
information circle 141 on the reader service card or contact 
Panasonic’s Customer Care Centre on 132 600. 



ew car amplifier 
ange from Kenwood 

Kenwood has released a new range of 
AC car audio amplifiers, claimed to 

Dffer outstandingly clean power output 
and a high level of input/output flexibility 

for multi-speaker configurations. 
Designated the KAC-846 (100W x 4 

channels), KAC-746 (7OW x 4 channels), 
and KAC-646 (SOW x 4 channels), all 

three amplifiers boast Kenwood’s Tri- 
Mode operation, allowing them to be con- 

figured in three modes of operation: ‘stan- 
dard’ 4-channel stereo mode, ‘bridged’ 

two-channel stereo mode, or “tri-mode’ — 
i.e., 2 channel stereo plus single-channel 
mono. In the KAC-846 for example, you 
can have two 300W channels or 100W 

available from each of four channels. 
The KAC-846 and KAC-746 feature 

variable high/low pass filters (50-200Hz, 

0.3-1kHz), and the KAC-646 a pre-out 

high/low pass filter (80Hz). Ideal for 

multi-way systems, this lets you not only 
use an amplifier to drive regular speakers 
or a subwoofer, it also lets you adjust the 
crossover frequency. 

Speaker level inputs — for easy system 
configuration — feature on the KAC-646, 
KAC-746 and KAC-846. This lets you 
boost the output of virtually any cassette 
receiver or other head unit, even if it does 
not have pre-out terminals. 

The KAC-846 (RRP $549), KAC-746 
(RRP $499), and KAC-646 (RRP $399) 
are all covered by a 12 month warranty 
and available at selected Kenwood car 
audio dealers. For further information cir- 
cle 143 on the reader service card or call 
Kenwood on (02) 746 1888. 

UHF wireless microphone system 

Shure’s new UHF wireless microphone system offers reli- 
able, professional performance and sound quality for high end 
installed sound, rental, touring and sound contracting applica- 
tions. The new system is claimed to offer less interference 
from RF and television sources than VHF systems and allows 
users to change frequencies manually, doing away with the 
need to order factory pre-set frequencies. 

The UHF components comprise body-pack transmitters which 

are compatible with a full range of Shure’s lavalier and headset 
microphones, handheld transmitters with Shure’s industry stan- 
dard mic capsules including the premium Beta 58A and Beta 87, 

dual and single channel diversity receivers, an active remote 
antenna kit, an antenna distribution system and cable accessories. 

The receivers and transmitters can select between 188 separate 
frequencies and at least 20 systems can operate simultaneously. 
Users can set parameters such as group, channel, frequency, 
squelch, and power and frequency lock functions. Extensive mon- 
itoring keeps tabs on performance and battery life, and the 
receivers and transmitters include user programmable LCD dis- 
plays for set-up, information and control. A networking port is 
also provided for future networking facilities. 

The transmitters are powered by two AA batteries which typi- 
cally provide 12 hours of life, and the UHF receiver incorporates 
an internal switching power supply which enables the system to 
be operated virtually anywhere in the world. 

Pre-packaged systems are priced from a recommended $5195 
(single channel) and $8595 (dual channel). System components 
are also available individually. 

For more information circle 144 on the reader service card or 
contact Jands Electronics, 578 Princes Highway, St Peters 2044; 

phone (02) 516 3622 or fax (02) 517 1045. 

Digital optical | 
‘snake’ from Otari 

Otari’s new Lightwinder Series Optical 
Cable System is a multi-channel audio 
cable system which provides an optical 
digital link between the stage and mixing 
console in live performance sound rein- 
forcement applications, rendering obsolete 
conventional discrete analog multi-chan- 
nel ‘snake’ cables. 

Lightwinder consists of two units: Stage 
Master and Console Master, interconnect- 
ed by a single optical fibre cable up to 
3000 metres in length. A single system has 
capacity for 48 microphone or line level 

stage signals, together with 16 channels of 
return signals from the console. As signals 
are transmitted digitally by optical cable, 
the system is immune from external elec- 
tromagnetic interference. The system has 
no CPU, to maximise reliability, and has 
no power switch to prevent accidental 
turning off. 
Lightwinder may be_ optionally 

equipped with a sub-transmission circuit 
to provide back-up in broadcast applica- 
tions. If the main circuit becomes inop- 
erative, the system’s self-diagnostic 
function automatically switches trans- 
mission from the main circuit to the sub- 
circuit. Similarly, a dual power supply 
option is available for even higher oper- 
ational reliability. | 

The Stage Master receives up to 48 
channels of analog microphone or line 
level signals, converts the inputs into 20- 
bit digital audio signal, and sends the sig- 
nal to the Console Master via its optical 
transmitter. Each audio input is equipped 

with a broadcast-quality head amplifier, 
phantom power supply and mic gain/line 
trim control. 
By having the microphone preampli- 

fiers on stage, the system yields a sig- 
nificant improvement in noise perfor- 
mance compared to analog systems 
that transmit microphone level signals 
over great distances. 

Both units are fitted with 16-channel 
Canare multi-pin connectors for analog 
I/O, permitting rapid connection to Canare 
stage boxes and fantails. LEDs provide 
instantaneous indication of signal pres- 
ence, warning and clipping, while a 12- 
segment LED meter and headphone out- 
put are available for signal transmission 
checks. Both units are housed in 6U rack 
mounting enclosures. 

For further information circle 145 on the 
reader service card or contact Amber 
Technology, Unit B, 5 Skyline Place, 
Frenchs Forest 2086; phone (02) 
9975 1211 or fax (02) 9975-1368. + 
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Video & Audio: The Challis Report 

ccna, 

KENWOOD 
REMOTES POHER 

This month our reviewer Louis Challis had the opportunity to test another surround sound receiv- 

er incorporating the new AC-3 — renamed Dolby Digital — 5.1-channel digital surround sound 
system. Kenwood provided its new KR-V990D A-V Surround Receiver complete with their LVD- 
Z1 Laserdisc player, LS-707M main stereo speaker system, LS-C100 centre speaker, CM-5ES 
surround speaker system and SW-300 powered subwoofer... 

At the end of 1994, there were approxi- 
mately four million home theatre systems in 
the US. By the end of 1995 the Consumer 
Electronic Manufacturers Association 
(CEMA) presented revised estimates, and 
claimed that that number had jumped to 10 
million home theatre systems. For a figure of 
four million to expand up to a figure of 10 
million in one year, is an absolutely astound- 
ing numerical jump. The number of systems 
is less impressive than their commercial 
value, which would be approximately US$7 
billion — hardly a small sum of money. 

All right, | acknowledge that there is a sig- 
nificant time lag between US trends and their 
subsequent emulation in Australia. But irre- 
spective of how you rationalise the unprece- 
dented growth in the US home theatre mar- 
ket, we can reasonably expect that sometime 
in the next 2-3 years, Australia will follow suit. 

Whilst the focus of the American market 
place was laserdiscs, which generally outper- 
form the VHS video cassettes in every depart- 
ment, our (Australian and New Zealand) 

markets have virtually ignored laserdiscs, per- 
haps because our PAL system is already supe- 
rior to the NTSC video cassette system. 

Whilst | acknowledge there are a small 
number of video shops which rent (NTSC) 
laserdiscs, they are generally few and far 
between. The average Australian has never 
experienced the full audible and _ visual 
potential of the latest generation of 
laserdiscs, which now provide the opportu- 
nity to replicate cinema, visual and audible 
dynamics in your own home. 

Whilst the visual characteristics of those 
laserdiscs are good, the audible characteris- 
tics range from truly outstanding to mind- 
boggling performances. 

The major Japanese, American and 
European manufacturers of high fidelity 
equipment have accepted that as good as 
they are, laserdiscs aren’t good enough, and 
that a superior system has been long over- 
due. That system is close at hand in the form 
of Digital Video Discs (DVD), with the first of 
the DVD players becoming available in the 
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US as you read this review. 
Although DVD will offer superior video 

quality when compared with either a VHS 
video cassette, or even a laserdisc, that is 
only half the story. The most important tech- 
nical advance incorporated in the future 
generation of DVD discs and software, are 
the six channels (actually 5.1 channels) of 
perceptually coded audio, which is 
squeezed into a data stream running at 384 
kbytes/second — about 1/4 of the data rate 
of an ordinary 2 channel CD. 

Modelled on the way that the human ear 
works, the perceptual coders shrink the data 

stream by discarding sounds that are either 
too soft to hear, or have been masked by 
louder sounds. Now, although Dolby and | 
have previously described that system as AC- 
3, Dolby have decided to rename the AC-3 
system to ‘Dolby Digital’. 

The Dolby Digital system has 5.1 channels 
of audio, offering an 85dB dynamic range — 
approximately 10dB better than the Dolby 
Pro Logic system which it effectively 



laces. More importantly, it achieves 
hanced audible realism, as there will be 
w full separation between all 5.1 chan- 

uld never achieve. 
For the first time there will be a distinct 
d separate centre channel, to cater for dia- 
gue intensive movies where noise immuni- 
is an issue. Even the best Pro Logic com- 

onents suffered from potential noise intru- 
on problems, with an automatic outcome 
sulting from the matrix format incorporat- 
d in the Dolby Pro Logic system. 
Whilst the Dolby Pro Logic system had an 

ffective bandwidth of 100Hz to 7kHz for the 
ono-surround channel, the Dolby Digital 

ystem provides two discrete and completely 
eparate surround channels, which provide 
enuine 20Hz to 20kHz bandwidth. 
With that sort of data at the producer’s 

ingertips, the sound engineers have the flex- 
ible and powerful tools to create spatial and 
ambient effects which rival (or even outper- 
form), a ‘real-world’ situation. 
When | heard my first Dolby Digital AC-3 

sound system last year, reproducing a AC-3 
encoded laserdisc, | said “WOW — this is 
the way of the future”. Once having heard a 
system with that potential, few users would 
be willing to go back to their Dolby Pro Logic 
or conventional stereo sound systems when 
listening to pre-recorded video software. 

So what happens to the 10 million plus 
existing home theatre systems in the USA? 
Well, most households will soon take the 
plunge, and will purchase at least one extra 
component, which will probably be a new 
DVD player. Based on the information being 
disseminated by Toshiba, that player will cost 
somewhere between US$500 and $1000, to 
provide that instantaneous upgrade. 

Others who have spent considerable sums 
of money on their existing systems will add a 
Dolby Digital converter, and will integrate 
that into their existing system. In Australia, 
where there are currently relatively few 
home theatre systems, the task will be more 
straightforward, even if it ends up being 
more expensive. 

Kenwood’s KR-V990D 
Kenwood Electronics Australia has released 

its KR-V990D audio/video surround receiver 
incorporating the new Dolby Digital Decoder, 
and also a Dolby Pro Logic surround decoder 
for good measure. The major features of this 
system are three x 100 watt amplifiers for the 
right front main channels and the centre 
channel, and the two x 70 watt surround 
channels — covering five out of the 5.1 chan- 
nels of the Dolby Digital system. 

To provide that sixth ‘0.1’ subwoofer 
channel, you will need a separate self-pow- 
ered subwoofer. 

The system also provides DSP logic for a 
limited range of special effects, based on dig- 
ital signal processing for the Dolby Pro Logic 
— but of questionable benefit when dealing 
with appropriately encoded Dolby Digital 
software. Other features provided include 
two Macro functions, which facilitate per- 
forming a series of pre-programmed opera- 
tions at the touch of a button. 

Is, which is something Dolby Pro Logic 

The incorporation of a graphical user 
interface (GUI) with on-screen display capa- 
bility simplifies the adjustment of multiple 
variations in functional controls which are an 
integral component of the system’s software. 
All of these functions require the use of the 
remote control. 

The new remote control is ‘user friendly’ 
and capable of being adapted to control 
almost any other brand of equipment inte- 
grated into your system. The only proviso is 
that the subject item of equipment already 
incorporates a remote control function. 

The primary RF input and a separate digi- 
tal (coaxial) input are provided for the Dolby 
Digital system. RCA output jacks provide 
access to the preamplifier output stages of all 
six channels. The simplified GUI controls, 
with supplementary memory, facilitates the 
pre-adjustment of the sensitivity of each 
channel's input. You can then ensure that the 
operational and functional output level dif- 
ferences between various items of equip- 
ment will conform to a pre-determined over- 
all balanced electro-acoustical sensitivity. 

As with the Yamaha DSP-A3090 system 
which | reviewed last month, the Kenwood 
KR-V990D provides the intending user with 
a range of functions and controls which must 
ultimately exceed the known needs and 
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future requirements of all but the most 
demanding of users. 

The inbuilt digital audio section accepts 
digital signals with sampling frequencies of 
32kHz, 44.1kHz and 48kHz. The receiver’s 
video section is designed for NTSC video for- 
mat, and accepts video inputs and outputs in 
the form of composite video, as well as S- 
video, which is now the preferred VCR for- 
mat in both Japan and the USA. 

Built in tuners 
If you thought that the receiver was limit- 

ed to reception of video content (laserdiscs, 
DVD and VCRs), you would have been 
wrong! This receiver also incorporates a 
potent tuner section, with a quality FM tuner 
which provides an excellent 1.2uV sensitivi- 
ty, and genuine broadband 18kHz effective 
bandwidth. It also incorporates a reasonable 
AM tuner, which is configured to accept 
either the 9kHz or 10kHz steps of the vari- 
ous countries in which it could be used. 

Whilst the KR-V990D front panel provides 
a limited number of switches, buttons and 
controls, after assembling the receiver into a 
functional system (by connecting up loud- 
speakers and associated items of equipment 
like the laserdisc player), the preferred 
method of control is by means of the ‘RC- 
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Two plots of the measured performance of the Kenwood KR-990D A-V 
Surround Receiver. At top is the frequency response of the main right channel, 
with -3dB points at about 6Hz and 91kHz. 
The lower curve shows the signal to noise ratio relative to 1W into 8 ohms — 
particularly good, at 84.5dB(A) 
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THE CHALLIS REPORT 

RO903’ remote control. 
The ergonomic design of this unit follows 

a different, and | believe a more sensible 
tack than most other remote controls which 
| have assessed, or which you will find in the 
shops. The first and most important differ- 
ence is that the primary control buttons are 
a soft grey colour to attract your attention, 
with the secondary control buttons being 
black (and generally smaller in size). 

There are five (5) grey keys at the upper 
(outer) end of the remote control. These are 
_arranged to cover the four directional quad- 
rants, with the fifth central key providing addi- 
tional functions. By depressing one or two 
adjacent keys simultaneously, you achieve an 
eight-sector directional control — simply, 
conveniently and most ergonomically. 

As the handbook revealed, these five keys 
have a dedicated set of functions when the 
receiver, tape recorder or mini disc player, 
CD player, laserdisc player or tape recorder II 
or second mini-disc player, are selected and 
in use. Those controls include standard func- 
tions of PAUSE, PLAY, FAST FORWARD, 
REWIND, SKIP, STOP, RECORD, SEARCH 
and channel TUNING, depending on which 
item of equipment is in use. The item of 
equipment is selected by pressing one of the 
nine black keys which are labelled RECEIV- 
ER, TAPE A, TAPE B/MD, CD, LD, TV, 
VIDEO 1, VIDEO 2 and CABLE/SAT. 

Three grey keys to the left of the black keys 
are labelled INPUT (used to select an input 
source); DISPLAY MODE (which alters the 
information shown on the receiver's front dis- 
play panel to identify the current surround 
sound mode — i.e., AC3 or Pro Logic); and 
TAPE 2 (MONITOR). The latter is pressed to 
monitor a recording which you may be carry- 
ing out with a cassette recorder, mini disc 
recorder or other analog or digital recorder. 

The numeric keys are visually different 
from all other remote controls. Instead of 
adopting the normal square or circle key for- 
mat with the number engraved or painted 
on the front, each key has the bold outline 
shape of the number. Whilst you may think 
this has a hint of ‘kitsch’, | believe there is 
real merit in having a key that you can cor- 
rectly identify in almost any light. 

The 10 numeric keys are supplemented by 
a little black button labelled ‘+10’, which 
provides the means to dial any channel num- 
ber containing single or double digits. Having 
selected a number, all you have to do is to 
use the black ENTER key to select a TV, VCR 
or US cable channel. (At this point of time, 
Kenwood have not yet provided us with pro- 
gramming information to meet the require- 
ments of Foxtel, Galaxy or Optus Vision.) 
Two grey keys at the lower edge of the 

array of the remote control are labelled ANY 
with an up and down sign. These keys pro- 
vide tuning UP and DOWN with the receiv- 
er, PLAY and REVERSE PLAY with the tape 
recorder or mini disc player, and FAST FOR- 
WARD and REWIND with the CD player, 
laserdisc player and tape recorder B. 

The remote control has a pair of grey con- 
trol buttons for adjusting the audible volume 
UP or DOWN, and a red button labelled REC 
(record) for use with tape recorders A and B. 
Two remaining switches labelled MACRO 

1 and MACRO 2 facilitate the use of a simple 
set-up code chart, which allows you to look 
up the VCR set-up codes for a multitude of 
VCRs, TV sets, cable receivers, laserdisc play- 
ers and US satellite systems. Having identi- 
fied the set-up codes on pages 34 to 38 
inclusive of the instruction manual, the pro- 
cedure then involves keying in the one, or 
multiple sets of numbers in turn. When one 
of those sets of numbers activates the power 
for the particular component you wish to use, 
you can identify the correct set of numbers. 
By selecting video 1 or video 2 input on your 
TV set (or video monitor screen), and after 
entering the correct set-up code again, you 
can select the SET position on the monitor 
screen to enter the information. 

The MACRO set up facilitates controlling 
several components in succession, so that a 
series of operations will be automatically 
activated simply by pressing the Macro 1 or 
Macro 2 key. There are an extensive range 
of potential MACRO settings that you can 
incorporate for activating the receiver, mon- 
itor TV, VCR and even your laserdisc player. 

There are a large number of surround 
set-ups available, for optimising and adjust- 
ing the surround sound set-up. Thus by way 
of example, you can adjust the configura- 
tion to take into account the separation 
between your front speakers, the spatial 
separation between your front and rear 
speakers, the delay time for Pro Logic or 
AC3, the volume settings and normal play- 
back levels for each of the speakers in turn 
(using a built-in test tone), and adjust the 
audio input levels of any of the items of 
equipment connected to the receiver. 

| discovered that the default settings pro- 

vided by the system were by no means t 
most appropriate, and some experiment 
tion is required to optimise the system’s pe 
formance to cater for the peculiarities of t 
room in which the system is installed. (Th 
proved to be an equally significant proble 
with the Yamaha DSP-A3090 system, whic 
provides a wider and far more comprehe 
sive range of broad band and discrete spec 
tral sound field adjustments.) 

The range of optional’ ambience effe 
provided with the Kenwood KR-V990D are 
nonetheless impressive. When you accept the 
premise that the primary purpose for pur 
chasing this piece of equipment would be to 
provide a superior home theatre system, you 
then realise that this system does in fact pro- 
vide appropriate flexibility to cater for almost 
any situation — provided the speakers are of 
good quality. By contrast, the Yamaha system 
provides a wider range of controls, which 
facilitates making appropriate corrections for 
some less-than-adequate loudspeakers... 

An examination of the face of the receiv- 
er, reveals that it is neatly designed, with 
most of the expected functional controls, but 
with lettering and engraving which is a trifle 
small for people with poor vision. 

The rear of the receiver presents an 
impressive array of multi-coloured sockets 
for AM/FM antennas, digital RF and TV cable 
or Dolby Digital input, seven S-video sockets 
and seven video coaxial sockets with six 
related pairs of audio sockets. There are also 
six pairs of audio sockets for interconnecting 
related audio equipment, and seven pairs of 
colour coded terminals for connecting front, 
centre, rear and surround speakers. 

The terminals used provide for bare wire 
connection, or for thin speaker plugs (which 
are thinner than ordinary banana plugs). The 
speaker terminals provided appear to be the 
same format as those used by Yamaha on its 
DSP-A3090 receiver. Although those termi- 

The measured pink noise room response for the Kenwood system, mea- 
sured with one-third-octave filtering. The smaller peak at 125Hz is due to a 
room mode, while the larger peak at 50Hz turned out to be due to a reso- 
nance in the SW-300 Powered Subwoofer. 
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he distortion of the Kenwood KV- 
990D right channel, measured using 
he IEC HF total difference frequency 
ethod. Below 75W, it’s excellent. 

als fulfil their role, | would still prefer con- 
entional universal sockets which will also 
accept conventional banana plugs. 

The additional RCA sockets are provided 
for pre-amplifier outputs for each of the five 
main channels, together with a sixth socket 
for a separate self-powered subwoofer. 

One unusual facility provided, which | 
have only infrequently seen before, is a 
shrouded two-pin mains socket which pro- 
vides power for a supplementary switched 
item of equipment. 

The rear of the amplifier module incorpo- 
rates a thermally activated, small but effi- 
cient and moderately quiet axial cooling fan. 
The fan only comes into action when the 
temperature starts to build up on the 
heatsinks, with average power outputs of the 
order of 10 watts or more. With power out- 
puts of that order you are unlikely to hear 
the fan. As the power level drops, the fan 
rapidly switches off, and so you are unlikely 
to be disturbed by its operation. 

An examination of the inside of the unit 
revealed that it is neatly constructed, with 
reasonable quality components on clearly 
labelled printed circuit boards. A main 
motherboard is supplemented by ribbon 
cabling intercorinecting the multiple boards 
and multiple sockets. 

Objective testing 
The objective testing revealed that each of 

the amplifier channels easily achieves the 
manufacturer’s published ratings, with 
smooth responses, which have a_ typical 
lower limiting cutoff frequency of 6Hz and 

upper cutoff frequencies of 91-95kHz. The 
three main amplifier channels reached the 
on-set of clipping at 105 watts output, and 
the distortion levels are quite acceptable to 
just below that output. 

The supplementary surround channels 
(4 and 5) provide a genuine 70W output, 
but once you get past 73W you're into the 
clipping zone. 

The IEC total difference frequency distortion 
measurements are excellent below 75W out- 
put on the main channels, and remain general- 
ly below .02% until the power output drops to 

relatively low levels. The signal to noise perfor- 
mance of the amplifier is particularly good, 
being -84.5dB(A) relative to 1W into 8Q. 

Overall, | simply couldn’t fault any of the 
amplifier’s performances, which were 
broadband, ‘gutsy’ and most effective. 

| briefly evaluated the performance of the 
FM tuner, which has a 1.5uV sensitivity, and 
an extremely smooth frequency response 
from 20Hz to 16kHz. The AM tuner regret- 
tably provides a similar performance to most 
other AM tuners, with a nominal 3.5kHz 
bandwidth — which is good for the news, 
talkback shows, and some music. 

Subjective testing 
Kenwood provided a Kenwood NTSC 

laserdisc player to assist us in our evaluation. 
Although | initially thought the laserdisc play- 
er was manufactured by another firm, with 
just ‘badge engineering’, | was wrong. 
Kenwood make their own laserdisc player, 
and it turns out to be very impressive and 
functional. Its best feature is that when you 
terminate the playback of a laserdisc in the 
middle of the program without unloading 
the disc, and turn off the power, the player 
remembers the precise point in the program 
where you terminated your playing. When 
you turn the player on again, one minute or 
one day later, the player re-cues the 
laserdisc to the appropriate spot, ready to 
continue playing without fuss or bother. 

Kenwood in fact provided a complete home 
video system consisting of a Dolby Digital com- 
patible (AC3) laserdisc player, the KR-V990D 
audio video surround receiver, two main 
frontal and one centre loudspeaker, two rear 
channel loudspeakers, and a subwoofer incor- 
porating its own amplifier. All | had to provide 
was an NTSC compatible TV set with which to 
view the video component. 

Setting up the Kenwood system was rela- 
tively straightforward, even though it was 
time consuming — particularly if you have 
never done it before. On this occasion, fol- 
lowing last month’s experience, | decided to 
let Peter Endrey, Kenwood’s National 
Sales/Marketing Manager for the Home and 
Hi-Fi Audio Division, set up the system... 

In hindsight | made the right decision, as it 
took Peter about three hours to set it up cor- 
rectly. Once set up however, the results 
were truly impressive. 

Before embarking on a serious viewing 
and listening exercise, we took the trouble to 
measure a number of key parameters. Those 
included the peak undistorted output of the 
system, and the frequency linearity of the 
system with a pink noise source to measure 
the 1/3 octave band room response. For 
interest’s sake | also decided to assess the 
frequency response of the subwoofer. 

The peak output of the system at a central 
listening position exceeds 110dB(C), which 
is not to be sneered at. Sound outputs of that 
order could pose some potential dangers, if 
maintained for any length of time. What sur- 
prised me was how easily you could achieve 
those sort of levels without realising the 
absolute sound levels which you were creat- 
ing, because of the low distortion levels at 
which the system operates. 
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Intrigued by the peak in the overall room response at 50Hz, Louis Challis checked the SW-300 Subwoofer using 
tone bursts. As you can see from these compressed and uncompressed plots, the response confirms that the sub 
woofer has a pronounced resonance. 

The pink noise 1/3-octave band room 
_ response proved to be reasonably smooth, 

apart from a prominent peak in the vicinity of 
50Hz and a smaller peak at 125Hz due to a 
dominant room mode. Otherwise it was bet- 
ter than +/-6dB from 30Hz to above 16kHz. 

That obvious peak at 50Hz had me 
intrigued, so | decided to firstly measure the 
response of the subwoofer, which proved to 
be the culprit. | then decided to take that 
assessment one step further, and to measure 
the transient response of the subwoofer when 
excited by sine-wave tone bursts at 50Hz. As 
you will note from the attached results, the 
subwoofer is resonant at 50Hz, with signifi- 
cant delay in responding to the leading edge 
of the tone burst, and an even longer audible 
decay time at the end of each tone burst. 

After completing my objective assessment, | 
sat down in a comfortable position with a 
friend and monitored the audible quality of the 
system whilst viewing appropriate software. 

The subjective evaluation initially focused 
on a series of recent laserdisc releases incor- 
porating Dolby Digital (AC-3) sound tracks. 
From the opening sequence of the first 
laserdisc that | played, | was impressed by 
what the composite system achieved. Unlike 
the Yamaha system where | used an array of 
existing high and low quality loudspeakers to 
provide five, but not six channels of sound, the 
Kenwood system had the advantage of all six 
(actually 5.1) channels of audio reproduction. 

That sixth or ‘0.1’ channel, covering 20Hz 
to 110Hz, is more important than you might 
imagine. It provides the audible ‘thump’ that 
you need to reproduce the explosions, 
crashes and impacts of fists on faces, which 
tend to be a common occurrence in some 
video software. 

The first video that | selected for my eval- 
uation was Bruce Willis in Die Hard With A 
Vengeance. | had previously viewed that par- 
ticular laserdisc video in a demonstration 
suite earlier this year, at the Las Vegas 
Consumer Electronics Show. 

For those of you who are unfamiliar with 
that particular video, it starts with a series of 
explosions, which sound every bit as good in 
the setup that | had, as it did in the profes- 
sionally adjusted and carefully aligned mon- 
itoring suite in Las Vegas. 

Whilst | acknowledge that this movie is 
not the type of software which | hanker to 
watch, it nonetheless satisfies a remarkable 
proportion of the viewing market in both this 
and other countries. The audio performance 
of the system for that particular video 
achieved a score of ‘10 out of 10’ for audi- 
ble fidelity and credibility. The explosions 
and bangs were awesome in their reality, 
and that subwoofer provided a truly out- 
standing performance. 

Whilst | briefly watched excerpts from some 
of the other laserdiscs, all that did was to con- 
vince me that once having listened to a fully 
fledged Dolby Digital system replete with all six 
channels of sound, you would experience con- 
siderable disappointment if you had to return 
to a conventional stereo replay system — or 
worse, a single channel audio system. 

With a comprehensive sound system offer- 
ing the exciting audio potential that this system 
had to offer, | decided that | really had to eval- 
uate its performance with some CDs. The two 
CDs that | selected for my evaluation were 
interesting, and divergent in their content. The 
first was new rendition of an old opera, 
Antonio Carlos Gomes’ ‘Il Guarany’, with 
Placido Domingo in one of the lead roles. The 
music was good, the disc (Sony Classical S2K 
66273) was excellent, and the reproduction 
was outstanding. So far so good... 

| progressed to a slightly different disc 
genre, ‘Winds of War and Peace’ with 
Lowell Graham conducting the National 
Symphonic Winds, (Wilson Audiophile 
WCD-8823). This is bold and brilliant brass 
at its best, and was recorded with sufficient 
care and dedication to justify 500 gold plat- 
ed CDs. The Kenwood system produced an 
unbelievably realistic sound reproduction, 
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and | felt | was sitting amongst the orchestra 
or at worst sitting in the front row right i 
front of the musicians. 

Summary 
The Kenwood KR-V990D Audio Video 

Surround Receiver is a well conceived piece of 
equipment. Although it is good and provides 
excellent amplification and control functions, 
in the end the quality of sound it produces can 
be no better than the quality of loudspeakers 
with which it is interfaced. Even with good 
speakers, you must have appropriate guidance 
or installation of the system by people with 
appropriate expertise to set it up. 

Dolby Digital sound is unquestionably the 
‘new frontier’. By next year, following the 
release of DVD in the USA, that frontier will 
look and sound even better. Of course, high 
quality CDs are currently good, with some 
outstanding discs amongst the many. 

If you are prepared to spend something like 
$2000 plus on a surround receiver, then | 
believe you have to be prepared to spend in 
excess of $3000, and preferably $4000 on top 
for your loudspeaker system. Without that 
expenditure you will never quite achieve the 
standard of reproduction which is justified by 
the medium. However, when you finally com- 
mission your Dolby Digital Audio Video 
Surround System, then the results should be 
worth all the time, trouble and expense. 

By the time you reach that stage, you should 
be able to equal, or outperform your local cin- 
ema. At that stage, your listening pleasure will 
experience a quantum leap compared with 
what you have experienced for the last 10 
years with hired or pre-recorded videos. 

The Kenwood KR-V990D AV Surround 
Sound Receiver measures 440 x 396 x 
162mm (W x D x H) and weighs 13.2kg. The 
quoted RRP is $2299. Further information is 
available from Kenwood dealers or from 
Kenwood Electronics Australia, at Australia 
Centre, 8 Figtree Drive, Homebush 2140; 
phone (02) 746 1888. ¢ 



A massive undertaking is proposed by All 
dia Radio in Delhi for updating their 
xternal Service, and the building is now 
nder construction. It is housed at the back 
f the present All India Radio studios on 
arliament Street, and is expected to be 
ompleted by the year 2000. 
The new broadcasting house will have 
7 transmission studios and connected 

acilities spread over five floors of the stu- 
io block. There will also be a seven 
toreyed office block for the External 
ervices, News Services and Home 

Services of All India Radio. 
The new complex will have most modern 

facilities, including centralised digital record- 
ing and playback systems and an electronic 
news room system for fast processing and 
broadcast of news. Emphasis will also be laid 
on creating requisite facilities for interactive 
programming, enabling listeners to actively 
participate in AIR programmes. 

Building design of the new broadcasting 
house draws inspiration from the predomi- 
nant environment of the Parliament House 
building, according to India Calling. On its 
completion, the entire transmission activity 
will be shifted to this complex and the 
existing broadcasting house will be used as 
an exclusive recording and production 

HORTWAVE 
ISTENING 

ndia’s new Broadcasting House 

with Arthur Cushen, MBE 

centre, using the latest digital technology. 
AIR broadcasts its External Services in 16 

foreign and six Indian languages to 84 
countries around the world for a duration 
of over 69 hours each day. The Home 
Services, which started with 18 transmit- 
ters and covered 11% of the population, 
now covers 96% of the population with 
290 transmitters. Shortly the coverage will 
be almost total. 

All India Radio broadcasts in English to 
Australia and New Zealand at 1000- 
1100UTC on 13,700kHz, 15,050 and 

17,387kHz, and 2045-2230 on 7410kHz, 
9950 and 11,620kHz. The address of All 
India Radio is PO Box 500, New Delhi 

110 001, India. 

VOA Sao Tome 
The Voice of America has put into oper- 

ation a new relay base on Sao Tome, con- 
sisting of one 600kW mediumwave and 
four 500kW shortwave transmitters. This 
base has been built to replace the one in 
Monrovia, Liberia which was destroyed in 
the fighting in 1990. Since then VOA has 
operated a small station in Botswana and 
used facilities in South Africa. 

Sao Tome is an interesting new country 
for shortwave listeners. It is an island group 

which consists of two main islands and sev- 
eral smaller ones in the Gulf of Guinea, off 
the coast of West Africa and close to 
Gabon and Cameroon. The island was a 
Portugese possession until 1973, when it 
achieved internal self government. In 1975 
it achieved independence. 

The broadcasts of the VOA from this site 
are in English, French, Portugese and other 
African languages. The present schedule 
for English broadcasts is: 0300-0500 on 
6080kHz; 0630-0700 Saturday and 
Sunday on 6080kHz; 1600-1630 Saturday 
and Sunday on 6035kHz; 1630-2200 daily 
on 6035kHz; and 2200-2230 Monday to 
Friday on 6035kHz. A late change is that 
the broadcast in French, Portugese and 
Hausa has been changed from 9585kHz, 
and is now 1600-1730 on 9815kHz and 
1730-2030UTC on 9780kHz. 

US radio sessions 
Two sessions for the shortwave listener 

which are well received in the South 
Pacific area are Glenn Hauser’s ‘World of 
Radio’ broadcast on WWCR, Nashville, 
Tennessee and Marie Lamb’s ‘Cumbre DX’ 
heard on WHRI, Southbend, Indiana and 

KWHR, Hawaii. 

World of Radio is broadcast Thursdays at 
2030UTC on 15,685kHz; Fridays 2115 on 
15,685kHz; Saturdays 1030 on 5065kHz; 

Sundays 0700 on 3315kHz, 1800 on 
12,160kHz and 2130 on 9475kHz. The 
Cumbre DX programme is heard on KWHR 
Saturdays 0200 on 17,510kHz, 0500 on 
17,780kHz and 1430 on 9930kHz; 
Sundays 0200 on 17,510kHz and 1830 on 
13,625kHz; Monday at 0330UTC on 

17,510kHz. + 

AROUND THE WORLD 

FRANCE: The latest Radio France International (Paris) schedule to Sunday October 27 from 1900UTC on 11,092kHz. The transmitter will 
Oceania in English is 1200-1300 on 11,600kHz and 1400-1500 on 
7110kHz and 15405kHz. 
KOREA: KBS, Seoul, opens at 1830UTC in English on 3955kHz. This is a 
BBC Skelton transmitter for reception in Europe. 

MOLDOVA: Radio Moldova International, Chisinau heard opening at 
0430 with an anthem on 7520kHz followed by news and comment on 
Moldova life. At 0450 there is a request for reception reports including 
mail, phone and fax numbers, then sports news. The station closes at 
0455 with the schedule and the frequency is often jammed. 
POLAND: Warsaw broadcasts in English at 1200-1255 on 6095kHz, 
7145, 7270, 9525 and 11,815kHz; 1700-1755 on 6095kHz, 7270, 
7285kHz; and 1930-2025 on 6035kHz, 6095 and 7285kHz. 

QATAR: Doha broadcasts in Arabic 0245-0700 on 9585kHz; 0800- 
1600 on 17,830kHz; and 1700-2130 on 11,740kHz. All transmitters 
are of 500kW. 

SOUTH AFRICA: Channel Africa, Johannesburg is heard opening at 
O500UTC on 9590kHz with news, followed by international news and at 
0515 on Saturday has a Mailbox. The station is offering a new magazine, 
Hello Africa to listeners. 

ST HELENA: In recent years broadcasts from St Helena have been car- 
ried on a bi-annual basis and this has given listeners worldwide a chance 
to hear this interesting station. This year the transmission is scheduled for 

have a power of 1500W and is normally used by Cable and Wireless, but 
on this occasion will relay the domestic mediumwave service from 
Jamestown, the capital of St Helena. 
USA: According to Radio World magazine there are 4909 medi- 
umwave and 5306 FM stations on the air in the United States. There 
are 20 shortwave stations which include VOA and private broadcast- 
ers which operate a total of 78 transmitters, and along with VOA 
Marathon in Florida, this makes a staggering total of transmitters oper- 
ating in the United States. 
WWCR, Nashville has been heard on 3290kHz with the usual gospel 
programmes at O800UTC. 

The expansion of the mediumwave band in North America to 1700kHz 
has resulted in two stations being heard on this expanded band. First to 
be received was WJDM, Elizabeth, New Jersey operating on 1660kHz 
with 1000W night-time power and this station verified our reception 
promptly. The second station to operate is KXBT, Vallejo, California 
which was previously on 1640kHz but on the 27th of April the FCC 
requested that the station move to 1630kHz. The power of the station is 
10kW day and 1kW night, and they relay their original outlet on 
1190kHz, verification signed by ‘Ralph’. 
The address of the station is 3267 Sonoma Boulevard, Vallejo, CA 
94590, USA. 

This item was contributed by Arthur Cushen, 212 Earn Street, Invercargill, New Zealand who would be pleased to supply additional information on medium and short- 
wave listening. All times are quoted in UTC (GMT) which is 10 hours behind Australian Eastern Standard Time and 12 hours behind New Zealand Standard Time. 
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Viewers in many areas of the USA have been able to receive Pay-TV programming for qui 
a while, via either cable or C-band satellite broadcasting. But now everyone on the Nort 
American continent is potentially able to receive digitally encoded signals from the new hig 
powered satellites — using antennas the size of a family pizza. 

by TOM MOFFAT 

What’s the hottest-selling consumer electronics item in 
America today? It’s certainly not VCRs, or the new digital 
camcorders, or multi-media personal computers. The latest 
‘must have’ item is a little satellite dish the size of a family- 
sized pizza. Yet it can receive up to 200 channels of TV while 
it is pointed at the one place in the sky. The system is called 
DBS, or Direct Broadcast Satellite. 

When I first saw one of these little dishes, I thought there’s 

no way in the world it could work. Back in Tasmania, to get 
any kind of picture at all from a satellite, a three-metre dish 
was the bare minimum, and true enthusiasts would go to a four 
or even five metre dish. Even then, pictures were noisy and 
shaky, not what you’d call crystal-clear quality. 

Yet the mini-dishes used here in the USA produce pictures of 
what is claimed to be better than broadcast quality (at least bet- 
ter than NTSC), and they’re even claimed to be ready to go when 
high-definition TV (HDTV) becomes a commercial reality. 
How can this be? Well, it’s simply a matter of overcoming 

path loss — the effect that causes all radio signals to eventual- - 
ly become too weak to receive. On a normal satellite link the 

A technician holding one of the DSS receiving dishes made 
by RCA. Thanks to high power satellite transponders and 
the improved performance of digital transmission, they’re 
particularly small and light. 
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satellite transmitter is fairly weak, only a matter of a few watt 
Power is built up on the receive end through the use of a larg 
parabolic antenna that provides many dB of gain. 
With the new DBS, the satellites contain whopper transmit 

ters so the receiving antenna can be correspondingly smaller t 
provide the same overall path loss. In addition the signal fro 
the satellite is in digital instead of analog form, so a picture c 
be reconstructed from a much weaker signal. The digital sig 
nal is also compressed, so that the signal’s bandwidth is dra 
matically reduced. This further helps to overcome path loss, s 
that a pizza-sized receiving dish becomes practical. 

In the USA there are at least three digital DBS services now 
running simultaneously from the same spot in the sky. These 
are DirecTV, USSB (United States Satellite Broadcasting) and 
PrimeStar. The first two services use 18-inch (46cm) dishes at 
the receiving end, while PrimeStar uses one twice that size — 
just under a metre. 

With DirecTV and USSB, subscribers buy their receiving 
equipment outright and then pay a monthly or yearly fee for 
using it. With PrimeStar, hire of the equipment is included as 
part of the monthly service fee. 

Technical details 
Since DirecTV and USSB use such small dishes, they are more 

interesting from a technical point of view, so we will concentrate 
on them. The transmitting end consists of a group of three satel- 
lites: DBS-1, DBS-2, and DBS-3, all located at 101° west longi- 
tude. These satellites were made by Hughes Electronics, which 
also owns a big chunk of the DirecTV company. 
DBS-2 and DBS-3 each have 16 transponders of 120 watts 

each, running in the Ku band (around 10GHz). These have 

been configured as eight transponders of 240 watts. DBS-1 
delivers about 60 channels for DirecTV and 20 channels for 
USSB. DBS-2 and DBS-3 are used exclusively for DirecTV, 
giving that service an overall capacity of around 175 channels. 
This can be easily increased in the future. There are also about 
40 sound-only channels delivering CD-quality stereo music. 

All this flood of digital information has to come from some- 
where, namely a small town called Castle Rock about 50km 

south of Denver, Colorado. Astute EA readers would have 
heard of this town before — it was the receiving location for 
Nikola Tesla’s wireless power transmissions from his lab in 
Colorado Springs. One of Tesla’s dreams was a broadcasting 
service carrying hundreds of programs simultaneously, and 
now somebody’s gone and done it, right on his site! 

The Castle Rock complex is very much like a TV station, 

although much bigger since it has to do up to 200 video and 
audio feeds simultaneously, around the clock. Even with its 
staff of 180 people, most of the facility is automated. The raw 
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Spot the satellite dish! A typical DSS antenna installation 
in Port Townsend, Washington. 

programs come from a bank of 300 Sony Digital Betacam 
videotape machines. Their outputs are made available to a 512 
input by 512 output routing switcher, which sends the right 
programs to the right channels. 

Most of the control comes from a MEMEX computerised 
scheduling system that provides taping and dubbing information 
to human operators. It also produces broadcast logs and other 
essential revenue-generating information. It is also possible, 
through the operations centre, to individually address every one of 
the millions of decoder boxes in the hands of users. This is how 
various service options are energized. The output of the whole 
facility feeds to 54 high-powered satellite link transmitters. 

It is obvious that with something like 32 satellite transpon- 
ders and 175 channels, there’s some fancy digital multiplexing 
going on — resulting in between four and eight channels shar- 
ing each transponder. This is all sorted out in the magic box on 
the ground that connects to the 18” dish. Each transponder is 
receiving and sending a data stream at up to 30 megabits per 
second, not forgetting the MPEG-2 compression, so the sub- 
scriber’s decoder box is rather busy. 

Innocent little box 

You’d never know by looking though; the integrated 
receiver/decoder (IRD) unit looks like any other consumer 
electronics gadget; nothing special at all. The IRD, togeth- 
er with the funky little dish and its feedhorn, make up the 
total user end of the DSB system. 
From the consumer’s point of view, it’s known as a DSS 

(Digital Satellite System). These are currently sold by both 
RCA and Sony, and the street price here in the USA is around 
$600 all up. Toshiba, Uniden, and other suppliers are expect- 
ed to join the boom before the end of 1996. 

It’s interesting to note that the DSS receiver has been designed 
so that any idiot can install it, and around 40% of buyers do han- 
dle their own installations. Mounting the dish is very easy 
because it’s so small — screw in four bolts and you’re done. 

Correct microwave dish alignment has traditionally been an 
advanced technician’s job, but DSS has fixed all that. All you 
have to do is feed the IRD your latitude and longitude, or even 
your postcode, and the internal computer comes back with 
azimuth and elevation figures. You move the dish to the cali- 
brated marks on the mounting, and you’re almost done. For 
final tweaking there is an on-screen signal level meter, com- 
bined with a beeper system so you can watch the dish instead 
of the screen while you make adjustments. 
The DSS setup procedure is so quick and easy that many 

people carry a system with them when they go on holidays. 
They are especially popular with owners of those enormous 
RV’s (recreational vehicles) that are like a house on wheels. 

It is not uncommon for an RV to turn up at a campground 
arid disgorge a load of kids while dad sets up the satellite dish 
on a nearby picnic table. One wonders, however, why people 
would spend the time and money to drive to somewhere like 
Yosemite or Yellowstone National Park, only to spend most of 
their holidays watching telly in the RV... 
When you get your new DSS system, the only signals it can 

deliver are a couple of ‘ballyhoo’ channels extolling the 
virtues of DSS programming. But to see the real thing, you 
have to pay up. There are many different ‘plans’ for different 
channel combinations, and you’d have to be pretty wealthy to 
afford all 175 channels. 

So you make a quick phone call, credit card in hand, and 
soon the control centre in Castle Rock sends a message 
through the satellite system to your very own receiver, telling 
it what channels to allow through and what channels to block. 
Should you stop paying, another message comes through 
telling your receiver to block everything. 

Inbuilt modem... 

Pay-per-view programs, such as feature movies and sporting 
events, can be ordered up instantly. For this to work your IRC 
box must be connected to a phone line (there is a built-in 
modem). When you suddenly discover that an interesting movie 
starts in a couple of minutes, you zap the on-screen listing with 
your remote control. The computer then phones a toll-free num- 
ber in Castle Rock and says ‘let this guy watch this movie’. 

Immediately a signal flashes back through the satellite link 
to your individual decoder, unlocking that channel only for the 
duration of the movie. At the same time the fact that you’ ve 
watched it is stored on a ‘smart card’ within the decoder box. 
Once a month, in the middle of the night, your IRC again rings 
Castle Rock with billing information for the past month’s pay- 
per-views. Movies cost about $3 apiece. 

It’s obvious that for this system to work you’re going to 
have to be near a telephone. If you’re sitting in your RV on 
some desolate mountaintop you can still watch normal chan- 
nels, but pay-per-view is out. However if you’re near a phone, 
such as in a campground, you can manually ring a 1-800 num- 
ber, give them your subscriber details, and ask for the movie. 
There’s an extra charge of two bucks for this. 
DSS reception is available in all of continental USA, includ- 

ing Alaska, which is so far from the Equator it’s a wonder the 
state gets any satellite signals at all. Alaska is separated from 
the rest of the US by Canada, so signals are available in that 
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Digital Satellite TV 

country as well. But receiving them is illegal, since DSS is not 
licensed to deliver TV signals into Canada by the Canadian 
Radio-Television and Telecommunications Commission. 

All the same, it’s estimated that between 5000 and 20,000 

Canadians are receiving DSS. This is done by using a fake 
American mailing address, and several enterprising US 
companies have been set up for this express purpose. The 
DSS company mails documents and bills to your American 
address, and they’re forwarded on to Canada. Hooking to a 

phone line is more of a problem because Canadian STD 
codes are instantly recognisable. 
Many Canadian viewers simply do without pay-per-view, or 

they use the manual method of phoning the service provider to 
order each movie. However DSS suppliers have Caller-ID on 
their incoming 1-800 lines, but other companies have been set 
up in the USA to receive an incoming call and relay it out 
again from an American STD code. 
The signals slop over into Mexico as well as Canada, with the 

same legality problems. But many Mexican viewers are ‘illegal- 
ly’ enjoying DSS using the same methods as the Canadians. 
Another thriving. industry has built up around bootleg 

decoder cards, programmed to receive every DSS channel 
without the viewer paying a cent. This suggests that it might 
just be possible to receive American DSS signals in the South 
Pacific. The satellite’s beams are of course centred on the 
USA, but with those powerful transmitters it may be possible, 
with a substantial dish, to receive and decode the signals in 
Australia or New Zealand. The satellites are in geostationary 
orbit over the equator due south of Mexico. 

It appears that the bootleg decoder cards are RAM-based, 
and DSS operators can instantly solve their piracy problems by 
simply sending code down the satellite that zaps the pirate 
card’s programming. This is apparently a frequent occurrence, 
known as a ‘search and destroy’ operation. 

A DSS antenna clamped to a picnic table next to a typi- 
cal US ‘recreational vehicle’ ready for a night’s Pay TV 
entertainment. 
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A DSS demonstration stand at a US electronics retailer. 
The program being displayed is the weather channel. Note 
the wide range of program material available. 

What you get 

Is DSS worth it? The picture quality is indeed excellent, 
rivalling the quality from laserdisk. The sound is also very good. 
As for program content, it’s broken down more or less as: 

70 Channels of major cable services 
30 Channels of subscription sports 
20 Channels of special interest/niche services 
50 Channels of Pay Per View (PPV) movies 
The major cable services include such favorites as CNN, 

American Movie Channel, TNT (Turner Broadcasting), and 
documentary channels such as Discovery Channel and the 
Learning Channel. These last two carry Australian content 
such as Beyond 2000 and Quantum, and they supply some of 
the programs you see in Australia on SBS and the ABC, such 
as Nova and Frontline. 
Among the 30 channels of subscription sports, there will 

probably be coverage of just about any sporting event any time 
of the day or night where a TV camera is present. Some pub- 
licans are latching onto this service, installing DSS systems 
connected to enormous monitors in the main bar. 

Here in Port Townsend, one enterprising publican is featuring 
Seattle Mariners baseball games which are blacked out on the 
local Seattle stations. So on a Friday night he can fill the pub with- 



the expense of hiring a band. It’s a pity in some ways, because 
at were once great music venues are turning into sports bars, 
has happened with Sky Channel in Australia. All it costs is the 
ce of the DSS receiver and dish, along with something like 
OO a year to unlock all the sports channels on DSS. 
ne wonders about the legality of this; DSS is supposed to 

a domestic in-the-home service. To use it in public perfor- 
ance to generate a profit must have interesting copyright 
plications. 
Special interest channels include such goodies as one that 
ows mostly old science fiction films from the 1950s. 
nother might concentrate entirely on cooking shows, and yet 
other shows nothing but continuous weather forecasts. But 
matter what their target audiences, every one of these chan- 

els seems to have plenty of commercials. You pay big bucks 
r the service, but you still get the commercials... 

There are several grades of service offered by each DSS 
upplier. Basic grade gives you a moderate selection of cable 
nd special interest channels. A higher grade throws in some 
remium channels such as Home Box Office, and on top of 
hat you can subscribe to the sports channels. A basic service 
tarts at around $30 a month, and you can add on from there. 
S you can see, if you’re a real television addict you could end 
p spending an awful lot of money on it. 
One thing missing from DSS is local programming. If you 
ant to see your home-town news or current affairs programs, 

you're out of luck with DSS since all programs originate from 
the one place. So most DSS systems are designed to run in tan- 
dem with an off-air antenna system, to supply the local chan- 
nels. You still see big holes, though, such as when the Weather 

Channel says ‘And now it’s time for your local weather’. On a 
cable-based system, the local cable company plugs in a char- 
acter-generator weather summary at this time. Watching DSS 
you just see a blank screen. 

Way of the future? 
Promoters of DSS say it will be the ONLY method of tele- 

vision distribution in the future, replacing both cable systems 
and free-to-air TV. They may be right, but here in the US at 
the moment the cable companies and the DSS suppliers are in 
a tooth-and-nail battle for the hearts of TV viewers. It seems a 
new discount offer pops up every night on free-to-air TV, 
offering cut rate cable installations or DSS systems. Are the 
free-to-air stations slitting their own throats, advertising their 
competitors? Probably not. 

There’s a cable system of around 30 channels here in Port 
Townsend. What’s there to watch tonight, a Wednesday, at 

prime time around 8:00? 
Well, the Learning Channel has Ultrascience, which is 

sometimes all right once you get past all the ‘gee whizz’ stuff. 
Not in the mood for that tonight. Nickelodeon has reruns of 
That Girl; no, thank you. Back on the free to air Seattle chan- 

nels, PBS has Monsters of the Deep. Hey, that sounds like me, 
so it will probably fill the 8:00 time slot in this house — if I 
can be bothered to turn it on. 
Looking at the DSS listings, it’s just more of the same. Fine 

Jewelry Showcase? That’s on HSN, Home Shopping Network, 
which is really one continuous gigantic commercial. The Sci- 
Fi channel has Twilight Zone, but I’ve seen just about every 
one of those. What can you say? A hundred and seventy five 
channels, and nothing much to watch... 

So from my point of view, I don’t think I’d sign up for DirecTV 
or USSB, or PrimeStar just now. Technically they are absolutely 
great, but who wants to see boring programs with stunning reso- 
lution and brilliant colour? The music channels might be nice, but 
they’re up against some of the finest FM broadcast stations in the 
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The DSS smart card, used by subscribers to gain access 
to the various channels and programs. It fits into a slot in 
the set-top receiver-decoder. 

land here, coming into Port Townsend from three directions — 
Seattle, and Victoria and Vancouver in Canada. 

Even with the cable and all the satellite options, it seems the 
most popular TV system here is a combined VHF-UHF anten- 
na with a rotator. You can also get TV from all the above-men- 
tioned cities, and some of the Canadian stuff is truly excellent. 

But even then there are weak spots. 
The Canadians like to produce revue shows like Australia’s 

Late Show and the D-Generation. But in this field Australia still 
has Canada beaten hands down. Same goes for all the science and 
documentary stuff (David Suzuki excepted), which probably 
explains why there’s so much Australian content in these areas. 

Will DSS ever come to Australia? Given the present state of 
the art, it’s not very likely. For DSS to be economical, there 

must be many millions of viewers distributed more or less 
evenly beneath its coverage area. In Australia the population is 
concentrated in the coastal cities, with the interior relatively 

empty. And DSS wouldn’t make much money pumping sig- 
nals into a herd of goannas. 

So, Australian readers, you can sit there and drool over that 
big bird in the sky pumping 175 channels into American 
homes. But so much of it is dross; you’re probably better off 
sticking with what you’ve got. Should local TV production in 
Australia be swamped by international broadcasters with DBS 
satellites, it would be a sad loss to all. + 
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When | Think Back. 
by Neville William 

Ferris Bros Radio, a prominent Australian 

firm: but the truth ts stranger than fiction! (1) 
Old timers who can recall the ‘golden years of radio’ and of black and white TV during th 
years that followed, should have no difficulty in recalling Ferris Brothers with their pace-se 

ting car radios and their Channel Master TV antennas. What you may not know are the pa 
lous circumstances surrounding the Company’s initial foundation, and its subsequent devia 

tions from the straight and narrow path of electronics. 

For this fascinating story, I am indebt- 
ed in the first instance to John P. 
Emanuel (VK2EJP) who served most of 
his formal apprenticeship in_ the 
Company during its prosperous years. 
Now, along with his wife and son, he 

operates John P. Emanuel Pty Ltd, spe- 
Cialists in automotive electronic servic- 
ing (fax/phone (02) 871 8230). 
Back in September last, John 

dropped me a line suggesting that there 
was an interesting story to be told in 
“When I Think Back’ — to do with 
Ferris Bros. More to the point, he knew 
W.M. (‘Chum’) Ferris well, and volun- 
teered to contact him on my behalf, to 
seek his cooperation in the preparation 

of an article for the magazine. 
Back in the old days, I remembered 

Ferris Bros as a very businesslike 
organisation, and Chum’s reaction was 

still true to form even in his eighties. 
Yes, he would be delighted to see the 
story in print and, rather than rely on 
memory, would check through his files 
to provide documented facts. 

The package I received, in an original 
Ferris cardboard carry carton, was an elo- 
quent tribute to the staff who, over the 

years, had prepared the printed matter 
that emanated from the organisation — 
from advertising and handbills to data 
sheets and complete service manuals. 
Their collection consumed rather more 

time than Chum had anticipated, becaus 

each new file opened another window o 
the past and refreshed the memory of per 
sonalities far too numerous to permi 
individual mention in the proposed story 
Thank you, Chum, for your thorough 

ness and for your obvious awareness tha 
history ideally starts at the beginning: 
‘Once upon a time...’ 

In keeping with that observation was 
an historic Company brochure entitled 
After Seven Years. In the form of a 
Directors’ Report, it carried an annual 

financial statement for the period July 1, 

1942 to June 30, 1943. Elsewhere in the 

brochure and more relevant to the present 
exercise WwaS a summary of the 

Director. In the centre is W.M. (‘Chum’) Ferris, company founder and Technnical Executive, then in his early 30s. On the right 
is Mr E.S. Wyatt, who joined in the mid 1930s and helped pilot it from a struggling family business into a registered company. 
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1935 Ferris Bros. Radio opened for 
siness in this unimpressive shop in 
esidential environment in Mosman, 

W. Company assets were 126 
unds in the bank, an old Hupmobile 
r, a small kit of tools, two ambitious 

others and a supportive family. 

mpany’s affairs for the initial seven 
ars — right from start-up. 
What it doesn’t mention is that ‘Chum’ 
tris had been exposed initially to the 
-called radio ‘bug’ in his early teens, at 

oyes Bros, Philips and AWA. The out- 

me in his case was an urge to establish 
radio business of his own... 
The shadow on the Great Depression 
ill hung over Australia when Ferris 
ros. Radio opened its doors for busi- 
ess in October 1932. Looking back, 
hum Ferris is amazed that the venture 
urvived at all for more than a few 
eeks. It occupied a very small shop in 
n out-of-the-way position in Mosman, 

ydney, which had to serve both as a 
howroom and a service centre. 

Brothers’ dream 

From the outset, the plan was to manu- 
facture and sell their own brand of radio 
receivers, as well as distributing and ser- 
vicing as many other brands as might 
become available. 

The staff comprised just two people: 
Mr W.M. (‘Chum’) Ferris, Manager 

(aged all of 18 years), and a ‘boy’ assis- 
tant. Beside the tiny rented shop they had 
access to an ancient Hupmobile tourer, 
belonging originally to Chum’s elder 
brother George and notable for its thirst 

for fuel — plus a tendency to leave 
behind blobs of oil whenever it was 
parked for any significant length of time. 

In conversation, Chum recalled that he 

had fitted it out with a radio set, although 
not a car radio in any formal sense of the 
term. A traditional battery set powered by 
ordinary batteries and housed in a metal 
box, it was fed from an aerial wire strung 
back and forth under the fabric hood. 

Primitive though it might have been, 
Chum said that it was probably the 
seed from which sprang subsequent 
generations of Ferris Bros’ car radios, 
caravan and farm radios, portables and 

‘small-ships’ marine equipment. 
In the meantime, by the time they had 

purchased the bare minimum of equip- 
ment and stock to open the doors for 
business as planned, the cash balance at 

the Bank stood at five pounds — $10 in 
today’s coinage. In practical terms that 
meant that they had to build radio sets 
one at a time, selling each one before they 
could purchase the parts to build another! 

In 1933 the opportunity came to move 
to better premises in Military Rd, 
Mosman; while not much larger than the 

Original shop, it was at least in the retail 
area and had previously been a radio 
shop. Business gradually improved, suf- 
ficient to justify the addition of a man to 
the staff on a part-time basis, to look after 
the books and ‘mind the shop’ whenever 
Chum’s mother wasn’t available. 
During 1934/5 Mr G.I. (George) 

Ferris, Chum’s' brother, invested 

money in the business, which helped to 
buy additional plant and stock and to 
finance modest advertising. At the time 
he had been working meantime for 
CSR in New Zealand and Fiji. 

Modest progress 
In fact, 1935 proved to be an impor- 

tant year, with business reaching a 
level which justified the purchase of a 
new Chevrolet panel van. Its appear- 

The later Mosman Store as pictured 
in ‘After Seven Years’. Flanked by 
other shops in a commercial situa- 

tion, it offered electrical as well as 
radio service and expanded later to 
accommodate workshop facilities 
on the floor above. 
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ance on the street in place of the dilap- 
idated old Hupmobile indicated to 
local residents that the Ferris Bros 
store was making headway. 
No less to the point, the title ‘Ferris 

Bros’ gained a still further dimension 
when G.I. Ferris returned to Australia 
and joined the firm as an active part- 
ner, raising to five the number of 
employees on staff. In the following 
year, there was a further move to 932 
Military Rd, Mosman. 

In 1936, it was evident that more capi- 
tal would be necessary if the Company 
was to expand any further, and steps were 
taken to register the Company with G.I. 
(George) Ferris as Managing Director. 
Within a very short time 1300-odd shares 
were taken up, some by former friends in 
Fiji and New Zealand, and a third direc- 

tor (non-executive) was appointed in the 
person of Mr E.S. Wyatt. 

At that stage, the Company began to 
move in a positive way, taking up a 
floor above the shop such that, for the 

first time, it had separate and dedicated 

space for a showroom and a 
factory/service facility. 
To broaden the activities further, the 

directors decided to offer electrical ser- 
vicing, with an initial arrangement to del- 
egate any work to a licensed electrical 
contractor. The scheme worked well 
enough for a while, but it became appar- 
ent that Ferris needed qualified on-staff 
electricians — and finished up with no 
less than four of them, working full time. 

But the major decision taken by the 
directors in late 1936 was to become 
involved in the manufacture of car radio 
receivers, for which there appeared to be 
an unsatisfied demand. When they 

WHEN I THINK BACK... 

addressed themselves to the design, how- 

ever, they encountered the kind of techni- 
cal difficulties which had deterred other 
local manufacturers from exploiting the 
market. Two years were to elapse before 
Ferris had a basic design about which 
they could feel confident. 

War intervenes 

In 1938, following a share issue, Ferris 

Bros opened Car Radio Australasia in 
William Street, Sydney — an area which 
had a traditional association with auto- 
mobile distributors and suppliers. In 1939 
they exhibited at the Royal Easter Show 
and to their unbounded delight, took suf- 
ficient on-the-spot orders to cover the 
outlay on the stand. 

In normal circumstances they could 
have expected sales to build sufficient- 
ly from there on to absorb the total cost 
of the launch, but war had been 
declared and buyers had become very 
cautious as a result. There was talk of 
the radio industry being put on a war 
footing, and a rising tide of speculation 
about petrol rationing. 

Car Radio Australasia nevertheless 
repeated their exhibit at the 1940 Royal 
Show, but while there was no shortage of 
‘lookers’, they were clearly not inclined 

to buy. Ferris Bros ‘got the message’ and 
closed down the William St. Depot in 
June of that year, although not before its 
initial profits had been dissipated. 

Making producer gas? 
Talk of petrol rationing had triggered 

spirited debate about alternative sources 
of supply, but current wisdom at the time 
was that Australia lacked petroleum 
resources of its own — beyond a few 
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Ferris Bros. factory and head off 
as set up in 1942 in Dowling St, Ez 
Sydney. In this situation they dive 
sified into vehicular service whi 
became significant under warti 
conditions. 

dubious shale oil deposits, as at Newn 
and Mittagong in NSW. Maybe, j 
maybe, road vehicles could be converte 
to run on producer gas, as were a fe 
combustion engines on outback prope 
ties, where charcoal was more readily 
hand than motor spirit. 

(That observation obliged me to ‘thi 
back’ to my own country days. N« 
‘charcoal’ didn’t signify the ash left-ove 
in the domestic stove or grate but, as 
potential fuel, represented — I quote 
‘the carbonaceous residue that result 
from the incomplete combustion of wood 
or other organic material’. I have recol 
lections of people contriving kilns in the 
local bushland, to obtain ‘fuel’ charcoz 

for whatever reason; for example, for use 

in the blacksmith’s forge. 
I also have vague memories of the 

occasional local truck or car, with what 

looked like an oversize camp oven on 
the rear tray or luggage rack. It was, in 
fact, a ‘producer gas’ generator power- 
ing the engine in lieu of petrol vapour. 
While neither convenient nor particu- 
larly efficient, it was presumably 
preferable to an empty fuel tank! 

To refresh my mind on how the system 
worked, I turned to a family encyclopae- 
dia issued back in the 1930s. A producer 
gas generator, I discovered, contained a 

readily flammable ignition layer topped 
by a deep layer of charcoal. Air was 
sucked up through the device by a pipe 
connected to the intake manifold of the 
engine, with an intervening filter to pro- 
tect the engine from solid particles. 

To get the system going, the engine 
had first to be started on petrol, either 
from the normal tank or by gravity feed 
from a small auxiliary tank under the 
bonnet. Having thus set up suction via the 
intake manifold, the flammable layer in 

the producer was ignited, thereby igniting 
the adjacent charcoal and creating a high- 
temperature combustion mix of nitrogen 
and carbon dioxide. 

In the environment of (very) hot gas, 
the upper layers of charcoal robbed the 
carbon dioxide of an oxygen atom to 
become carbon monoxide, an unstable — 

and poisonous — gas which could power 
the engine in much the same way as 
petroleum vapour. The petrol could then 
be turned off, leaving the engine to rely 
solely on carbon monoxide. 



iven an adequate supply of char- 
1 and a resonably alert driver, vehi- 
s could travel normally intracity 
intercity. Chum Ferris recalls that 
drove to Port Macquarie for his 

neymoon, over 400km plus vehicu- 
ferry river crossings, in a 1936 

rd V8 — on producer gas!) 
at, you may well ask, has this to do 

th Ferris Bros Radio? Well... faced 
th rented premises and product lines 
th an uncertain future, the directors 

gan to speculate as to whether there 
ight be a market for producer gas units 
r everyday road vehicles. 
No one seemed to know much about 
em, but they appeared not to present 
much of a problem in terms of metal 

brication. The ‘bits’ could be made by 
ontract metalworkers and assembled 
herever space was available — without 
ublicising what the company was up to 
d motivating potential competitors! 
Even so, at about this point in time, 

he directors were contacted by a man 
ho claimed to know more about pro- 
ucer gas technology than anyone else 
n Australia. Unfortunately, such was 

he level of formal expertise on the sub- 
ject that he might well have been 
telling the truth, without being any kind 
of an expert, himself! Progress, never- 
theless, was painfully slow. 

At the outset, the only source of char- 
coal in Sydney was from an experimental 
Government site at Pennant Hills. Failing 
to obtain an adequte supply, the ‘expert’ 
suggested that Ferris provide their own; 
said he: “There’s nothing to it”! 

Accordingly, they dug a couple of 
large pits at the rear of the Mosman 
premises. In a climate of wartime sensi- 
tivity, this soon triggered a visit from the 
police, to see what they were up to! 
When the pits were duly loaded with 

fuel and logs and ignited, they began to 
emit large volumes of smoke — which 
steadily increased in density over the next 
48 hours, to blanket the entire suburb. 

Councillors and officials became agitat- 
ed, and were unimpressed by assurances 
that the Ferris Bros were involved in a 
confidential wartime research project! 

Success at last 

The best that can be said was that, 

some 48 hours later, Ferris Bros had 

The contrivance on the back of this 
1936 Ford V8 is not an extra luggage 
trunk, but Ferris Bros’ Producer Gas 

Unit No.6, flanked by a re-positioned 
spare wheel, bumper bar and num- 
ber plate. Using a vehicle like this, 
‘Chum’ Ferris drove to Port 
Macquarie for his honeymoon. 

cooked enough logs and created enough 
charcoal to complement their efforts to 
develop a practical producer gas system. 
(They note, however, that charcoal pro- 

duction was never again attempted in the 
fair suburb of Mosman...) 
Meanwhile developmental work con- 

tinued night and day on gas producer 
No.1, and it was eventually strapped to 
the rear of a test car by removing the boot 
lid and securing the gas pipe along one 
side to the engine. Access to the vehicle 
was impeded and the driver had no rear 
vision. Gas was certainly generated, suf- 
ficient to support a naked metre-long 
flame from the producer, but none of it, 
alas, appeared to have reached the motor. 

Units number 2 and 3 followed, regis- 

tering further progress but not success. 
Unit 4 did gain State Government 
endorsement, being the first to do so in 
NSW, for an ordinary passenger vehicle. 
By September 1940, some 40 of the 
units had been assembled or completed 
— only to be faced with a change in 
Federal Government, which promised a 

petrol rationing scheme so liberal that 
few motorists would need a producer 
gas generator, anyway! 

In the months that followed, Ferris 

Bros were hard put to it to keep their 
doors open. But then the position 
changed again, with the NSW 
Government actively supporting the fit- 
ting of producer gas systems at the Royal 
Easter Show in 1941. 1941/42 emerged 
as a bumper year for the Company, such 
that they opened new automotive premis- 
es in Dowling Street, City, not far from 
the earlier venture. 

This time, they were determined to 
major on producer gas equipment sales 
and service for as long as it might last — 
diversifying to electrical contracting, 
automotive work and car radio as neces- 

sary to keep the staff occupied. The Head 
Office and general sales organisation was 
also re-located in the same building. To 
embrace the wider activities, the name 

was changed to Ferris Bros Pty Ltd. 
(In practice, a significant number of 

producer gas units were ignited only 
rarely. For much of the time they served 
to conceal the fact that the driver was 
really running on blackmarket spirit!) 

Be that as it may, the brochure After 

Seven Years ends on an optimistic note 
with the Company finances in a healthy 
state and a conviction that, after the war, 

there would inevitably be a more intensive 
call on the Company’s varied services. 

Even further from radio 

Lest there be any reservations about 
my earlier reference to deviations by the 
Company ‘from the straight and narrow 
path’, the final segment in the brochure 
refers to a rural investment — a stud pig- 
gery in what is now the Sydney suburb of 
Blacktown. It was an investment in 
which Chum Ferris took an active role, 

adding: “Knowing how Blacktown has 
developed recently, can you imagine 
what the real estate value of that piggery 
would have been on present day values?” 

Frankly, I didn’t have a clue, but con- 

fessed to being more intrigued with 
another aspect of the Ferris Bros story: 
the After Seven Years brochure had sur- 
veyed activities of the Company up to 
mid-1943, but had made little or no 

mention of producing equipment for 
the armed forces. If nothing else, would 
that not have created a problem in 
terms of manpower? 
Chum’s answer was that things had 

simply worked out that way, with Ferris 
Bros’ accepted role being, as he put it, 

“To keep the home fires burning”. 
With severe restrictions on the pro- 
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duction of new radio and electrical 
equipment, faulty items had to be 
repaired or reworked wherever possi- 
ble. It was a task that Ferris Bros were 
well equipped to handle, extending 
beyond domestic equipment to marine 
receivers and transceivers. 

With a team of licenced electricians, 
they were also well placed to cope with 
problems involving 240V mains operated 
equipment, including mains powered 
refrigerators and industrial equipment. 

Their involvement with producer gas 
equipment had direct implications for 
both State and Federal Governments, and 

also extended to a role in vehicle servic- 
ing. Far from frustrating Ferris, the 
Manpower Authorities cooperated in their 
efforts to maintain civilian services at a 
viable level — even as a primary produc- 
er supplying pork to the breakfast table! 
(They became an accredited supplier to 
American troops in the Pacific area.) 

In line with their expectations, business 
built rapidly as the war drew to an end, 
with staff numbers reaching 120 by 1950. 
There was also an expanding network of 
distributors handling Ferris products and 
services throughout the Commonwealth. 

Ferris Bros postwar 
In that same year Ferris Bros. 

Properties Ltd was formed, with the 
express purpose of erecting a modern fac- 
tory for the manufacturing company, 
Ferris Bros. Pty Ltd. Keen to vacate the 
City address, the directors purchased a 

site fronting Pittwater Road, Brookvale, 
where they erected a new factory with a 
floor area of 14,700ft? (1370m/’). It was 
occupied in May 1953 and enlarged by a 
further 5000ft’ (465m7”) in the following 
year. The complex was designated as 
their Head Office and Number 1 Factory. 

In June, 1953 Ferris Bros acquired a 

controlling interest in Telecomponents Pty 
Ltd, with the idea of making use of their 

component manufacturing resources in the 
manufacture of Ferris car radio receivers. 
In fact, the Telecomponents section 
expanded in its own right, with direct sales 
to outside companies achieving an ulti- 
mate level many times the value of those 
absorbed by Ferris itself. 

(For example, a catalog dated April 
1969 offers power transformers and 
other machine-wound replacement com- 
ponents to servicemen, to suit no less 
than 21 listed brands of B&W TV sets 
on the Australian market). 

The directors responded in 1955 by set- 
ting up Ferris Industries as the holding 
company, with the intention of acquiring 

Born in Orange and educated at 
Newington College and Sydney Tech, 
G.M. (George) Holland served as a 
radar officer in the RAN and then 
Engineer/Management at Cockatoo 
docks. Joined Ferris in 1959, became 

Manager, then Chairman — of 
Telecomponents, Board Member of 
Ferris Bros and subsidiaries. 

the shares of both Ferris Bros and 
Telecomponents. The amalgamation 
paved the way for public company status, 
and the shares were duly listed on the 
Sydney Stock Exchange in 1956. 

In the meantime, negotiations were 
commenced in 1954/5 with two 
American Companies — Raytheon for 
manufacturing rights of TV receivers, 

and the Channel Master Corporation 
for TV _ aerials and accessories. 
Agreements were finalised in late 
1955, following an extended visit by 
Chum Ferris to both companies. 
From the very outset, the Channel 

Master Pty Ltd subsidiary was very suc- 
cessful. But efforts to develop and market 
a TV receiver ran into major problems 
with superseded stock, wasted time and 
energy — and especially, bad debts of the 
kind that ultimately scuttled firms like 
Admiral and Stromberg-Carlson. 
To make matters worse, I gather, 

Ferris offered sets in a metal cabinet, 
American style — which they were well 
equipped to produce with their earlier 
experience in sheet metal work. To 
quote an old timer from the era: “They 
weren't bad little sets, but most 
Australian buyers were looking for a 
piece of furniture — polished wood!’ 
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Better times ahead 
TV receiver production was suspend 

in 1960, marking what George I. Fert 
Chairman and Managing Director, no 
nated as a sad and bitter experience. 
described it as the one fundamental e 
in planning that the Company had ma 
since its foundation in 1932. 

Curiously, I myself chanced to ga 
by their dilemma. About that time 
had built a 21” TV set, as a magazi 
project and also for my own fami 
use. I happened to drop into the Ferr 
factory and noticed a dusty 21” T 
cabinet sitting forlornly in an odd col 
ner. When I mentioned it, I was tol 

that it was a sample that had outlive 
its purpose. If it was of any use to me 
take it away — with our compliments 

So it was that the Williams family 
watched B&W TV of the era on an R, 
& H prototype chassis, in a cabine 
styled for a Ferris/Raytheon model tha 
didn’t survive! (More about T 
receivers in the next article). 

Fortunately, other aspects of the 
Ferris enterprise continued to expand, 
to the extent that the Brookvale 
premises became totally inadequate. 
More land was acquired adjacent to 
Mitchell Rd, Brookvale, a quarter- 

mile from the No.1 factory and Head 
Office. There, a new factory was com- 
pleted in 1956, offering an extra 
28,000ft* (2600m7) of space which was 
allocated initially to a tool room and 
machine, sheet metal and paint shops. 

In due course, purpose-built annexes to 
the two factories and covered walkways 
occupied most of the intervening space, 
forming what old-timers from the organ- 
isation regarded as a third factory. 
During the period 1958/59, branches 

had been opened in Melbourne, 
Newcastle, Wollongong and Brisbane; | 
factory representatives were set up in a 
half-dozen regional cities, and whole- 

sale distributors appointed in Perth and 
Tasmania. Ferris had strategic cover- 
age nationwide, with the all-up staff 
level hovering around 700! 

Ferris interests also spread overseas 
in the early 1960s with shares in 
Channel Master (N.Z.) Ltd., with other 
joint ventures in Malayasia and 
Singapore subsequently — in the latter 
case involving GEC. 

If the Ferris brothers had been dismayed 
by their venture into TV set production, 

their losses had been more than compen- 
sated by the demand for components and 
services to do with TV antennas. 

(To be continued) + 
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Finding Hidden Defects In On-Board Components: 

WHEN IT DOESN'T 
SOUND QUITE RIGHT 
When ICs and other components are packaged, faults can occur which until recently were ve 
hard to detect — and were likely to result in catastrophic failure later in the life of the componen 
and the equipment it was installed in. But recently a new technique has proven very effective i 
detecting many of these faults: scanning and imaging them with very high frequency sound waves. 

by TOM ADAMS 
As an integrated circuit (IC) proceeds 

through the numerous and complex steps 
involved in its manufacture, it becomes 
increasingly valuable in economic terms. 
This is why the manufacturers and assem- 
blers of ICs like to find defects in the IC, 

or in its packaging or connections, as early 
as possible. At all costs they need to find 
defects before the devices are sent on their 
way to the eventual customer. 
One of the final steps is the mounting of 

the packaged IC, typically onto a PC 
board. A populated board, which may be 
crowded with packaged ICs, resistors, 

capacitors, and other devices, is a high- 

value product, since it represents the sum 
of all previous production costs. 

Manufacturers can easily test boards for 
chip-level defects, which are very tiny 
defects in the chip itself. It’s much harder, 
though, to test for the other class of defects 
— those involving the black epoxy cover- 
ing the chip, or the material attaching the 
die to the support ‘paddle’ (part of the lead 
frame) inside the package. 

These hidden packaging defects are 
dangerous, because they don’t cause an 
immediate failure and won’t show up in 
electrical testing. But they get bigger over 
time. Eventually an internal defect (such 
as a crack in the epoxy) breaks the leads 
connected to the chip, cracks the chip 
itself, or performs some other mischief 

which kills the chip when the customer is 
using it, weeks or months after assembly. 

Harnessing sound 
A new technology takes advantage of 

the fact that most components are some- 
what transparent to ultrasonic sound 
waves (ultrasound), to separate the 
good ones from the bad in a nonde- 
structive fashion. 

Briefly, computer commands guide the 
scan head of a reflection-mode acoustic 
microscope over each of the devices on a 
board. The scan head interrogates each 

device for internal anomalies, and makes a — 

pseudocolour image of the interior of the 
device. Those devices having hidden 
defects are clearly identified, and can be 

replaced to produce a defect-free board. 
Sonoscan, the developer and manufacturer 
of acoustic micro imaging systems, calls 
the new system UltraBoard(tm). 
Reflection-mode acoustic micro- 

scopes use ultrasound at frequencies 
between 1OMHz (megahertz) and 
200MHz. For comparision, human hear- 
ing can detect sounds at frequencies 
ranging from 20 to 20,000 hertz (cycles 
per second) — the latter being 20kHz. 
So the low end reflection-mode frequen- 
cy of 1OMHz is about 500 times the 
highest frequency you can hear... 

As acoustic frequencies go up, the abil- 
ity of sound to penetrate a given material 
goes down. (This is why whales use 
extremely low frequencies — below 
human hearing — to communicate 
through water over hundreds or even 
thousands of miles.) The reflection-mode 

frequency of 1OMHz will penetrate, and 
give return echoes from, even the thickest 
IC package. If you imagine that the 
epoxy around the package is transparent, 
and that the internal features such as the 
die and the lead frame are semi-transpar- 
ent, you’ll have a good idea how an IC 
package looks to ultrasound. 
The higher frequency of 200MHz 

might not penetrate through a really 
robust IC package; in practical terms, 
this means that the high frequency may 
not be able to image defects near the 
bottom of an IC package because the 
ultrasound doesn’t reach that far. The 
higher frequencies have higher image 
resolution, however. The choice of fre- 

quency for a given IC package, then, is 
a balance between penetration and reso- 
lution, and might be 15SMHz, 5OMHz, 

100MHz, or even as high as 200MHz. 

How it’s done 
The board to be inspected is posi- 

tioned in a water bath under the micro- 

Fig.1: The ultrasonic scan head follows this track over this board, which had ICs 
of two different types and elevations, as well as ten ceramic chip capacitors. 
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scope’s scan head. Water (or another 
fluid) is needed because the molecules 
in air are too far apart to transmit ultra- 
sound. No electrical power is applied to 
the board during imaging. Boards with 
components on both sides can also be 
inspected — they’re just flipped over to 
inspect the second side. 
What does ultrasound do inside the IC 

package? At the centre of the package is 
the silicon chip, which is usually fastened 
by.a layer of ‘die attach’ material to the 
metal die paddle beneath it. Metal fingers 
from the die paddle (the lead frame) 
extend in all directions; these are the leads 

which are visible at the periphery of the 
board-mounted package. Black epoxy is 
injection-molded around the assembly 
consisting of the die, the die paddle, and 
the lead frame, with the result that there is 
epoxy both above and below this assem- 
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bly. The purpose of the epoxy is to protect 
the die from environmental hazards such 
as water and shock. 

UltraBoard’s scan head, poised above 

the IC package, delivers a beam of ultra- 
sound into the package. The materials of 
which the package is made — epoxy, sili- 
con, metal — are all relatively transparent 
to ultrasound. Just as important, these 
materials are arranged in layers, with 
interfaces between the layers. 

Ultrasound from the scan head first hits 
the top layer of epoxy, and travels easily 
through the epoxy as long as there are no 
defects (such as a crack or a void). When 
the ultrasound encounters the interface 
between the epoxy and the die (the next 
layer down), it will reflect some of the 
ultrasound back to the scan head, where 
the return echo from this interface is 
received. Next the ultrasound travels 
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Fig.2: Acoustic imaging of the board gave this result: three ICs, and one ceram- 
ic chip capacitor, have hidden internal defects which are likely to impair the 
long -term reliability of the board. 

through the die, and encounters the inter- 
face between the die and the die attach 
material. Again, some of the ultrasound is 

reflected back to the scan head. 
These reflections from internal inter- 

faces show up initially as spikes on an 
oscilloscope attached to the microscope. 
Return echoes from interfaces continue 
until the bottom of the IC package is 
reached, or until the ultrasound has 

reached its limit of penetration. Picture a 
ship’ s sonar pinging off of a series of 
semi-transparent objects placed one 
behind the other; ultrasound is doing the 

same thing, but on a micro scale. 
The scan head moves back and forth 

over the IC package, collecting return 
echoes (data points) and sending the 
data to the computer which assembles it 

into a visible pseudocolor image on a 
CRT. If the IC package has no defects, 
its internal features — the die, the die 
attach material, and the lead frame — 

will all be clearly visible. 
Sometimes,: though, the ultrasound 

encounters a defect as it moves downward 
from the scan head through the IC pack- 
age. There are several common types of 
defects: delaminations between layers, 

bubble-like voids in the epoxy, cracks in 
the epoxy, voids or disbonds in the die 
attach layer, and even cracks in the die. All 
of these defects have one thing in common 
— they are gaps in the material. 

Unlike interfaces, gaps do not reflect 

just a portion of the ultrasound. Instead, 
they reflect all of the ultrasound back to 
the scan head. The return echo from an 
internal defect is therefore quantitatively 
enormous. This makes internal defects 
easy to image. In the CRT image, defects 
stand out strongly. The operator of the sys- 
tem can select the pseudocolours used in 
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Finding Hidden Defects in Components 
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Fig.3 (left): Acoustic imaging of a single on-board IC. The ultrasound was gated at the die attach level; other levels within the 
IC package were ignored. The images at the right (256-level grey scale) and left (black and white) show no defects. 
Fig.4 (right): This IC displays near-total disbonding of the die attach material. Only a small circular area is well bonded. 

the display; almost universally operators 
choose to make defects bright red. 

The ultrasonic echoes returning from 
the interior of the IC package are sepa- 
rated in time when they arrive back at 
the scan head. The UltraBoard operator 
can take advantage of this fact to gate 
the return echoes electronically. For 
example, if the die face is the internal 
level of interest, the operator will gate 
for return echoes from this level only. 
Echoes returning from other levels will 
be ignored in making the visible 
acoustic image. In this way automated 
Operation can distinguish between a 
small non-corner die attach delamina- 
tion, which is probably non-critical, and 
a small die face delamination, which 
may be very critical. 
The system is typically used when a 

manufacturer has a quantity of boards 

known to have defective components. 
The operator of the microscope scans 
the first board manually to enable the 
system software to learn the X, Y, and 

Z position of each component. The 
components are usually IC packages, 
which may be of different types, of dif- 
ferent sizes, and of different heights. In 

addition, the system can scan ceramic 
chip capacitors and some types of 
resistors. The total number of compo- 
nents to be scanned is unimportant; 
there’s no upper limit, nor is there to 
the number of types of component. 
The operator also specifies which 

anomalies are actually rejectable defects. 
A delamination in the die attach, for exam- 
ple, may not be a reject if the delamination 
is small and not located at a corner of the 
die. Delaminations at corners tend to grow 
until they cause the device to fail; small 

Plastic encapsulant 

Void in plastic 

Die encapsulant 
Cracked die 

Die attach 

Paddle/flag 

Uneven filler 
particle distribution 

Radiating crack 

Die face delamination 

with wire bond pullout 
Leadfinger 
delamination 

Leadframe 

Die attach delamination 

and voiding 

“Popcorn” crack 

Fig.5: Numerous packaging related defects can impair the long-term reliability of a 
plastic-packaged IC. Die face delaminations and popcorn cracks (the latter often 
caused by the thermal shock of the mounting process) are common defects which 
may not be found by electrical testing. 
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delaminations at other locations are more 
benign. System software measures the size 
of a defect as a percentage of the affected 
area; for example, it measures die attach 

delaminations as a percentage of the 
whole die attach area. _ 
When these specifications have been 

set, the operator needs only to insert a 
board and begin the inspection sequence; 
scanning and imaging are automatic. Not 
only can the microscope find each 
device, it can even find devices which are 
slightly out of place. It does this by hunt- 
ing acoustically for a ‘signature echo’ 
(generally the first internal echo) and 
using this echo to determine the real loca- 
tion of the device. 

As the scan head moves over the board, 

imaging one device about every 15 sec- 
onds, it collects internal data and images 

each device, including any internal 
defects. The system software produces the 
visible image, and identifies each device 

as accept or reject according to the user’s 
pre-set definitions. At the end of the scan- 
ning of the board, the software also pro- 
duces a map of the board, showing the 
locations of good and bad devices, to per- 
mit successful rework of the board. 

As you can see, acoustic micro imag- 

ing has the ability to detect a great many 
component faults that were previously 
very difficult to locate — before they 
caused trouble. 

This has been only a brief introduction 
to this interesting new technology. Further 
information is available from Sonoscan, 

Inc., of 530 ‘East Green Street, 

Bensenville, Illinois USA 60106; phone 

(+1 630) 766 7088, fax (630) 766 4603 
or email sonoscan@ aol.com. ¢ 
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A SHORT HISTORY 
OF EARLY RADAR - 2 
In this second of three articles describing the development of radar, the author gives an overall su 
mary of the operational requirements of military radar systems, and then reviews some correspon 
ing major developments in a number of countries. Finally he summarises some of the outstandi 
basic developments which were, and still are, fundamental to the design of radar systems. 

by JOHN BELL, B-E., Meng., F.1.E.E., F.I.E.Aust 

In the first of these articles, we noted 
that both the USA and Britain were 
developing radar systems as one answer 
to combating the emerging threats of 
modern warfare, in particular those 
associated with the bomber. Although 
we will deal with the British effort in 
some detail, it is worth noting that in the 
USA radar systems were being devel- 
oped, tested and manufactured from 

1934 onwards. Indeed, when the 

Japanese attacked Pearl Harbour in 1941 
there were already many different types 
in service with the US Army and Navy. 
We must also be aware that a parallel 

technical discipline, now _ called 

Electronic Warfare (EW), was also 
needed. Initially this was aimed at jam- 
ming an enemy’s radar using electronic 
countermeasures (ECM), or protecting 
one’s own systems from jamming using 
electronic counter-countermeasures 
(ECCM) respectively. Much of this 
innovative work, along with corre- 

sponding radar, navigation aids and 
communications has been described 
elsewhere (see references 1, 2, and 3). 

In the USA, Dr F.E. Terman at the 

Radio Research Laboratory, an offshoot 
of Harvard University and Dr (later Sir) 
Robert Cockburn at The Telecom- 
munications Research Establishment at 
Swanage, UK were to lead teams of gift- 
ed individuals in this most challenging 
aspect of military radar operations. 
(Today EW is more sophisticated and 
covers many more aspects of military 
operations than the simple jamming, 
‘spoofing’ or protection of radar systems.) 
Before summarising what was in 

progress on the world scene, and the 

technical challenges which needed to 
be overcome, some basic operational 

Fig.2.1: Germany’s Wasserman used a 
rotating antenna some 40m in height. It 
was capable of detecting aircraft at a 
range of about 300km, including deter- 
mining their range, height and bearing.. 
(Photo courtesy GEC-Marconi) 

requirements of radar systems need to 
be described. 

The operational need 
In the classic military situation, the 

early detection of potential threats is 
required in order to alert the defences; but 
at the engagement level, it is necessary to 
be able to track (and engage) individual 
targets. To meet these ideal and dual 
requirements, defences need the long- 
distance surveillance system — that is, 
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early warning radar — and a tracki 
system for the final engagement. 
Radar systems need to be carried o 

platforms, whether on land, sea or ai 

In the military situation the enemy ar 
not naturally cooperative targets, an 
will attempt to deceive or evade th 
detecting radars to enhance thei 
chances of survival. 

Angles and range are needed to be abl 
to fix the position of a target. For angul 
accuracy, narrow antenna beamwidths ar 
desirable. The higher the frequency, th 
narrower the antenna beamwidth become 
for given antenna dimensions — inciden 
tally also allowing for smaller antennas. 
Range is determined by measuring the 
time from transmitting a pulse to receiving 
its echo; a round trip of one microsecond 
corresponds to 150 metres. 

For superior resolution, such as in 
mapping, short wavelengths are needed 
to ‘draw’ the map with sufficiently fine 
detail. Hence there was, and still is, a 
general move towards using high power 
pulses at microwave frequencies in 
radar systems and, where possible, using 
monostatic radar. 

If target speed with respect to the 
transmitting source is required, the 

Doppler effect is generally used (where 
the measured change in reflected fre- 
quency is translated to radial speed with 
respect to the transmitter) and thus some 
form of continuous wave (CW) may be 
required. The advantage of combining 
pulses and CW for specific applications 
was recognised early, and nowadays 
pulse doppler radars are commonplace. 
And, because radar returns may be 

reflected from unwanted sources such as 
natural features, it is desirable to display 
moving targets alone using a Moving 
Target Indicator (MTI). 

There are many variations on these 
simple themes. Skolnik (Ref.4) is rec- 
ommended for those requiring more 
technical detail. Some of the various 
approaches adopted at the time in a 
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operated at 560MHz and was very successful in tar- 
geting British bombers, at ranges up to about 35km — especially before electronic counter measures were used. 
Photo courtesy GEC-Marconi) 

number of countries, to meet these 
requirements will now be examined, 
together with descriptions of some of 
the resultant systems. Space does not 
allow for an exhaustive summary. 

The world scene 

In Germany Dr Rudolph Kihnold, 
Chief of the German Naval Research 
Division, had carried out advanced work 
with Echo Sounders but had realised their 
limitations for detecting aircraft. 
Accordingly, in about 1933, Kiihnold 
developed a continuous wave radio 
detection system operating at 625MHz. 
Successful trials, using a prototype appa- 
ratus manufactured by his company, 
Gesellschaft fiir Electro-akustische und 
Mechanische Apparate (GEMA), were 
carried out in 1934 when a battleship was 
successfully detected at about 600m. 
As elsewhere, the limitations of CW 

techniques were realised and GEMA 
produced a pulsed version which was 
effectively an elementary gun-laying 
radar. In 1936 sea and air trials were 
conducted using a modified GEMA sys- 
tem operating at 375MHz, the forerun- 

ner of the Seetakt used on the pocket 
battleships, entering service in 1938. 

The success of this system in detecting 
aircraft at 30km led to the development of 
a further specification based on the 
GEMA set operating at 125MHz — later 
to be known as Freya, the successful 

German aircraft detection set. The story of 
German radar development is well told by 
Swords (Ref.5). Although not strictly a 
radar system, the Germans also developed 

a radio navigation aid called Knickebein 
by 1940. This used cross beams operating 
at 30MHz and allowed German bomber 
aircraft to drop bombs with a theoretical 

accuracy of 1km in any weather (Ref.1). 
Without a high-power microwave 

source, German development effort was 
concentrated in the MF, VHF and UHF 

bands — until towards the end of the 
war, when a British Cavity Magnetron 

fell into their hands. Their Freya surveil- 
lance radar, using advanced vacuum 
tubes entered service in 1938, and could 

detect aircraft at about 120km, later 
200km. It was also adopted by their 
Navy in modified form. 
A later and much larger version, the 

Mammut, using electronic beam steer- 
ing with an increased detection range of 
about 300km, was to be installed during 
1942 as part of the German early warn- 
ing system. A more modern style radar 
operating at 120-150MHz, _ the 
Wasserman (Fig.2.1) was used in con- 
junction with the Mammut and was able 
to determine aircraft height, range and 
bearing, becoming the outstanding early 
warning radar of the war. 
Germany had the successful gun-laying 

and searchlight control Wurzburg in 
action by the end of 1940 (Fig.2.2). Its rel- 
atively short range of about 35km made it 
unsuitable for night-fighter control and a 
larger version, the Giant Wurzburg 
(Fig.2.3), also operating at S6OMHz was 
introduced and used for the control of 
night fighters and anti-aircraft fire. 
The Germans introduced airborne 

intercept (AI) radar to their night fight- 
ers, commencing with the Lichtenstein 
(operating at 490MHz) which was fol- 
lowed by the SN2 (operating at 
90MHz). These were later supplement- 
ed by systems which could track the 
navigational aids such as H2S, carried 
by the allied bombers. 

Indeed at the beginning of World War 

II, it could be said that some aspects of 

German radar development were far 
ahead of other countries. That it did not 
remain so was due to a re-allocation of 
technical effort within the Reich, as the 

German High Command thought that 
the war would be well won before the 
systems could be brought into service. 

In Japan, Professor Okabe at the 

University of Osaka was experimenting 
with systems in the 40-80MHz band. 
During 1936, possibly following discus- 
sions with Professor Yagi, he proposed 
a system of Doppler radar, by which air- 
craft could be detected and velocities 
measured, later successfully demon- 

strating prototype systems. 

Most of these systems were useful for 
simple surveillance tasks, but lacked the 
ability to track hostile platforms with 
sufficient precision to enter engage- 
ments. Less well known is Okabe’s 
work on magnetrons, during a 20 year 
period which finally resulted in an X- 
band (3cm) pulse device capable of pro- 
ducing over 20kW. 

Although, in 1942, the Japanese Navy 
received their first centimetric pulse 
radars (Mark II, Model 1), radars oper- 

ating at about 1SOMHz (Mark II, Model 
4) were widely fitted to the smaller ves- 
sels. Details of Japanese radars may be 
found elsewhere (Ref.6). 
The Japanese, then conscious of the 

necessity of defending their homeland 
against Allied bombers, set up an Air 
Defence System initially based on rudi- 
mentary bistatic systems. The Army used 
both monostatic and bistatic radars. The 
Japanese effort was boosted by access to 
captured British and American sets, and 
also technical support from the Germans. 
Several versions of gun-laying and 
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Short History of Early Radar 

> 

with an enlarged dish of about 6m diameter. This radar, with an operational 
range of about 70km, was primarily used for the control of night fighters. 
(Photo courtesy GEC-Marconi) 

searchlight control radars produced were 
essentially modified copies of captured 
Allied equipment; these were the largely 
unsuccessful Tachi-1 and Tachi-2 sys- 
tems operating at 200MHz, and later the 
more successful precision Tachi-4 and 
Tachi-31 versions. 
A Tachi-3, based on the British MkII 

gun-laying radar operating at about 
75MHz became well known. Also well 
known were the Tachi-6 and Tachi-7, 

early warning sets operating at about 70 
and 100MHz respectively: both were 
capable of detecting aircraft at ranges of 
about 300km. By the end of the war the 
Japanese were reasonably well versed in 
Electronic Warfare. 
The Soviets, after abandoning much of 

their research into infrared and sound 
- detection methods, concentrated their 

very early efforts in producing bistatic 
CW radio detection systems and into the 
development of cavity magnetrons and 
klystrons. Prototypes of their first sys- 
tem, known as RAPID, were tested in 

1934 and were successful in detecting 
aircraft at a range of about 70km. These 
were to operate in the VHF band and 
were to be used for simple surveillance 
across some of their frontiers. 

Recognising that such radio detection 

systems were quite inappropriate for 
gun-laying required by the Russian 
artillery, research was instigated which 
eventually resulted in a simple pulse 
radar in 1936. This operated at about 
750MHz and was capable of detecting 
aircraft reliably at 15km. 
By 1939 the Soviets, despite purges of 

their laboratory staff, had developed a 
mobile pulse system, known as REDUT, 

able to detect aircraft at the much 
increased range of 150km. However 
although these systems were found useful 
in fighter control, they were unsuitable 

for gun-laying. A number of develop- 
mental models were produced with limit- 
ed success. Nevertheless, working in iso- 

lation, monostatic pulse radar systems 

such as the SON-2A and RUBIN mono- 
static systems were ready for service by 
1942 and 1943 respectively. 
By this time Russia had received sim- 

ilar equipment from Britain and the 
USA, which assisted them in refining 

their own designs. Like Germany, 
Russia was handicapped by bureaucratic 
interference in its research activities and 
as a result progress was unnecessarily 
stifled at critical points in time. 

France too had its experimenters in this 
new science. Pierre David had proposed a 
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bistatic system operating at 75MHz 
1928, this only being successfully tes 
in 1934. Following these tests a bis 
system was installed across much 
France by 1939. 

Further work, with which the name 
Maurice Ponte and commercial organi 
tions were associated, was carried out 
the non-military field. One well kno 
result of this was the fitment of a C 
1875MHz Collision Avoidance radar 
SS Normandie in 1935, by Socié 
Francaise Radioélectrique (SFR). 
By 1938, and with the support 

Pierre David, prototype decimetric sy 
tems using split-anode magnetrons we 
under test. It was one of these ma 
netrons, which used an oxide-coate 

cathode, which was to assist Randall an 

Boot in the development of the muc 
more successful cavity magnetro 
Surprisingly, research and developme 
activities continued after the fall o 
France for about two years when, afte 

the invasion of unoccupied France, al 

data and equipment were destroye 
before they fell into German hands. 

Despite brilliant research by a few gift 
ed individuals such as Professor Ug 
Tibero, Italian radar development was 
hampered by lack of funds and official 
interest. By the time the Italian High 
Command had realised the benefits of 
radar, after their heavy Naval defeat at the 
Battle of Matapan in March 1941 by 
British radar-controlled gunfire, it was too 
late to catch up. This is all the more sur- 
prising since Marconi had demonstrated 
the principles of Doppler radar in 1935. 
Some member countries of the British 

Commonwealth were made aware of the 
British research and activities in radar. 
Canada, for instance, played a major 
part in the production of the British 
designed GL3C gun-laying radar. On 
the other side of the world, The 
Department of Radio Physics of The 
Commonwealth Science and Research 
Organisation (CSIRO) in Australia. was 
soon to start developing and building 
experimental radar systems, and some 
of these were soon to find use against 
Japanese aircraft (Ref.7). 

Outstanding developments 
Let us now look at some of the other 

developments in radar systems which 
took place in the leadup to, and during, 
World War II — for it was in this work 
that laid the foundations of the systems 
still used today. Remember that the 
main preoccupation of the designers and 
the military of the time was towards the 
detection and destruction of hostile air- 
craft and the navigation of their own; 
soon it was to be adapted to naval mat- 



ig.2.4: Professor J.T. Randall and A.H. Boot with one of their early mag- 
netrons in early 1940. They were aided in this development of the cavity 
magnetron by comparable French research on split-anode magnetrons 
using oxide-coated cathodes. (Photo courtesy of GEC-Marconi) 

ters, gun-laying and the detection of 
submarines on the surface. 

Four major developments opened up 
the field of radar. Firstly there was the 
invention of the duplexer in 1936, by 
Robert Page at the US Naval Research 
Laboratories. This allowed the common 
use of an antenna for both transmitting 
and receiving purposes, of special impor- 
tance in pulse type radar. (The duplexer 
may be described simply as a two-way 
switch which prevents transmitted power 
from entering, and so overloading the 

delicate receiver circuits.) 

The second major breakthrough was 
the use of the cathode ray tube to map the 
information received from an associated 

rotating antenna beam. This was known 
as the Plan Position Indicator or “PP? — 
still used today. Associated with this was 
the Moving Target Indicator (MTI), 
which allowed movement, not static 

information, to be observed. 
The third, and possibly the most impor- 

tant development, was that of the high- 
power cavity magnetron by Randall and 
Boot, at Birmingham University in 1940. 

For the first time this provided a reliable 
high-power microwave source — a dis- 
covery which was immediately shared by 
the British with the USA. With outputs of 
500kW at 3GHz (S-band) and 100kW at 
10GHz (X-band), both the British and the 
Americans then had a tool which resulted 

Fig.2.5: One of the early 
magnetrons developed 
by Randall and Boot at 
Birmingham University. 
Within a few months, the 
RF output of such proto- 
type valves had jumped 
from hundreds to many 
thousands’ of _ watts. 
(Photo courtesy GEC- 
Marconi) 

— 

in their taking an undisputed lead in the 
wartime development of radar technology. 
(It is interesting to note that the Russians 
and Japanese had also, and quite indepen- 
dently, developed cavity magnetrons.) 

Finally, automatic tracking systems 
were developed. Once locked on to a 
target a single-antenna (or co-located) 
system would thus continue to track the 
target, by day or night, so long as the tar- 
get remained in radar range. 

Because the initial impetus for the 
development of military radar was to 
combat the very real threats to civilian 
populations posed by the then-emerging 
modern aircraft, any general history of 
radar such as this, must dwell upon the 
air war. Similar, and equally spectacular, 
developments were to take place in the 
applications of this new science to the 
war at sea (Ref.8) and on land. 

Ships were to be fitted with radar, not 
just for navigation and collision avoid- 
ance, but to fight their foes on the sea or in 

the air. The use of sonar with ship-borne 
radar complemented airborne (ASV) radar 
in defeating the U-boat menace at sea. It 
must be said that radar was only part of 
integrated military systems where 
improved communications, the location of 
potential adversaries using radio direction 
finding techniques, intelligence and so on 
were all to play an important part. 

In the next article, British and US 

progress in radar will be considered. 
This progress was to go a long way 
towards enabling the Allies to win the 
air, ground and naval wars in Europe, 

combined operations in the Pacific and 
the Battle of the Atlantic.¢ 
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When Scientific-Atlanta first arrived in the Australian communications market in 1982, Pay T 
broadband technology and interactive services were well over the horizon. Things are certain 
quite different now, as the company’s Australian MD Steve Dean reflected recently when Barri 
smith talked with him to get an update on recent developments in this fast moving area... 

by BARRIE SMITH 
Steve Dean has seen it all — right from 1982, when the 

Australian Government asked the Canadian Government to 
‘float’ its ANIC-2 satellite across the Pacific for early field trials 
of satellite technology. 

During these trials, Scientific-Atlanta provided ‘a large num- 
ber’ of antennas, arrays of which were installed in remote parts 

of Australia. Test equipment connected to these antennas evalu- 
ated the behaviour of Ku-band signals in Australia with an eye to 
future DBS deployment. 

Today, the company employs 20 people in Australia, serving 
three distinct industries: defence, involving mainly test instru- 
ments for antenna design; satellite networks and the sale of earth 

stations; and broadband communications — at present the com- 
pany’s biggest revenue stream. 

Watching brief 
If you really want to know what is happening in the com- 

munications industry, Steve Dean is obviously one of the best 
people to ask. His knowledge of the industry is broad, while 
his comments are often succinct. 

In Dean’s view, S-A and General Instruments are “probably 
the only fully vertically integrated companies in Pay TV”. Both 
provide broadband equipment that supports a broadcast signal 
from transmission through to home reception. 
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Says Dean: “From a manufacturer’s point of view, we have t 
watch what’s happening in the programming world — a pote 
tial operator needs the right programming to succeed. They als 
need financing, franchises and a ‘friendly’ regulatory environ 
ment before they can build a new network. In a new market lik 
Australia, you must watch these indicators.” 

Early on, pioneering Pay TV operator Australis grabbed 
clutch of MDS licences and seemed to have the right stuff t 
succeed. However, Dean is concerned about its future: 

“Australis spent a lot of money for its MDS and satellit 
licences. This investment will be difficult to recover. When we 
look at these technologies, they’re not the ones that will neces- 
sarily compete against cable in the future. Pay TV’s future lies 
with interactive services. Cable is a more cost-effective technol- 
ogy for these new services, so Australis will find it difficult to 
compete against cable operators like Optus Vision and Foxtel.” 

So how was 1995? 
When I asked him for his impressions of developments in 

1995, Dean replied “For us it was a record year of business.” The 
same can’t be said for others in the Pay TV industry. Reports 
from the field indicate that Telstra, Australia’s incumbent telco 

organisation, has problems with its new cable network. 
Inexperienced crews may have damaged coax cable, resulting in 
serious reverse noise ingress. If these reports are accurate, Dean 
agrees the problem would be expensive to repair. — 
“You can measure a cable electrically and get a working sig- 

nal. However, measure the impedance, and you’ ll find reflec- 
tions all through it. This sort of interference makes it useless 
for two-way interactive services.” 

“To be fair, you need to put what’s happening here in per- 
spective. Pay TV is on a steep learning curve in Australia. 
At present, we’re rolling out cable networks faster than any- 
one else in the world. As the incumbent, Telstra has a lot to 

lose in this race.” 
“Like a lot of other telcos, Telstra believes that to stay in 

business, it must build an information superhighway. Video 
isn’t the primary motivation for the current cable build. It’s 
very concerned about the future, beyond ISDN.” 

Telstra’s competitors are promising telephony services over 
cable, but its greatest fear was — and still is — the danger broad- 
band cable represents to its future business. With a high capacity, 
two-way pipe going past everybody’s home, it’s only a matter of 
time before someone puts up their hand and says “I want to run 
my business from home’”’. The first operator to offer say 2Mb/s to 
the door will get this new revenue stream. Once Telstra loses 
these customers, it has too work twice as hard to win them back. 

Scientific-Atlanta MD Steve Dean pictured with some of his 
company’s broadband transmission products. In his hand is 
the S-A Multimedia Tap — Optus Vision has placed orders for 
more than 500,000 of these taps to date. 



s Dean points out: “Telstra saw the danger two years 
o, but knew that expanded data services were still several 
ars away. To help recoup the cost of a cable build, it need- 
more immediate revenue streams, and chose to build a 

ATV system using traditional technology.” 
However, Pay TV is a very different world. Telstra soon 
alised that its network needed the right programming to suc- 
ed; it had no experience producing programming, and so 
oked for a broadcasting partner. After some vague tilts at 
ecoming a common carrier, selling channels off one by one, 
elstra signed a partnership with Rupert Murdoch’s News 
orporation which created Foxtel. After its announcement, 
ere was public concern at the partnership, and there are still 
ockets of resistance within Telstra itself. 
In Dean’s view, “Telstra misunderstood Murdoch’s ability 

o lock in programming. Because he owns the Fox network, it 
ctually precludes him from negotiating deals with some of 
he other programming houses. He’s their competitor!” 
In late 1995, Foxtel’s attempts to merge with Australis were 

hwarted by the anti-monopoly authorities. Foxtel then lost the 
attle to establish Super League. Popular sports programming 

is considered vital for the success of Pay TV in Australia; the 

failure of Super League leaves Foxtel with an inferior sports 
line-up compared to its only major competitor, Optus Vision. 
As if this were not enough, Australis was forced to cut costs 
by reducing staff levels as insolvency loomed. 

Dean says Optus has managed to strike up programming 
deals cheaper than Foxtel. In his opinion it has ‘“‘a good mix of 
programming that includes the right sports, popular movies, 
‘family entertainment’ and news.” 
So are things settling down now? | 
Hardly, says Dean: “They’re still boiling. Things will remai 

volatile until both operators have completed the bulk of their 
network build.” 

While Optus is building its network at a very rapid rate, Telstra 
remains ahead in terms of the number of homes passed. In 
Dean’s view there’s another factor that adds to the uncertainty; 
he says the current subscriber take-up of Pay TV is lower than he 
would have expected. Australians have a history as early 
adopters of new technology, but he’s uncertain that Pay TV is 
following this pattern: “For more than a year, there’s been a lot 
of confusion in the market. With three operators to choose from, 
I think people are waiting to see who’s offering what before they 
commit their dollars.” 

NZ, South Pacific 
The New Zealand Pay TV scene Dean finds even more 

confusing. He predicts increased incursions by US interests. 
Like its counterpart in Australia, he views NZ Telecom with 
some sympathy. 
“Telecom NZ is still running a fibre to the kerb pilot, 

using S-A hardware, but for the immediate future it’s cho- 
sen a cable system.” 
According to Dean there’s no significant market elsewhere 

in the South Pacific. The island nations have population cen- 
tres and revenue abilities barely larger than a typical 
Australian metro suburb. “There are limited satellite feeds 
over most of them. For maximum programming, they’d need 
large earth station installations. We’d love to sell these, but the 

population base is too small to recover the expense.” 

And the ABC? 
The ABC recently began a nine earth station upgrade to its 

domestic interchange network using S-A equipment. It also 
began a trial using S-A’s MPEG2 based PowerVu system. The 
latter makes the ABC the country’s first operator to use digital 
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The ABC is currently upgrading its interchange network 
with nine Scientific-Atlanta earth stations. This antenna is. 

at the ABC’s Ultimo building in Sydney. 

compression internally.There was some initial resistance 
from the broadcast industry, as Dean recounts: 
‘When the broadcasters first looked at MPEG signals, the 

artefacts they saw caused confusion. They didn’t actually 
show up as a ‘noisy’ signal, but the engineers were not used to 
seeing them in a transmission.” 
“From a purist engineering point of view they said ‘Look at 

all those artefacts’, and were critical of its quality. They 
ignored the fact that current analog pictures also contain arte- 
facts, which are common and accepted as normal.” 
“Any analog signal has noise in it, which people see in the 

home. The MPEG signal, with it own type of artefacts, actually 
looks much better.” 
The nine ABC earth stations range from 6-9 metres, depend- 

ing on their location in Australia. Dean believes the control sys- 
tem for them is probably one of the world’s most advanced. S-A 
took its standard products for controlling multiple earth stations 
and wrote additional software to meet the ABC’s requirements. 
Normally, earth station controllers, which are software devices, 

control power levels, monitor redundancy and reposition the 
earth station itself to maintain alignment with the satellite over- 
head. The ABC wanted to dynamically switch its video signals. 

Dean: “From one terminal they can control all the dishes 
around the country, switch in a feed from here, another feed from 
there — something that involved a lot of people, in the past.” 

The new boys... 
While Steve Dean had yet to talk to Sen Richard Alston, 

the new Liberal Communications Minister, when I spoke 
with him, he confirmed that “in opposition one of the topics 
very close to his heart was Pay TV. So if anyone under- 
stands how Pay TV ought to work, he does.” 

But considering the investments at stake and the delicacy of 
the business itself, Dean expects no dramatic change to the sta- 
tus quo in the short term. ¢ 
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_E-M fields, and whether or not 
they’re a hazard to your health... 

One way and another, Tom Moffat’s article in the February issue on the possible health risks 
associated with electromagnetic fields seems to have stirred up a few people, and this month we 
look at their responses. There’s also an ‘addendum’ from Tom himself, and a rather cutting 
response to a comment on the same subject that | made myself, in last September’s editorial. 

In February, you may recall, we ran a 
feature article by Tom Moffat exploring 
whether or not there are health risks 
associated with man-made electromag- 
netic fields — of the type surrounding 
the antenna of a cellular phone, for 

example. As Tom explained this is a 
very controversial subject, with almost 

as many ‘authorities’ willing to argue 
that these fields are quite harmless as 
there are others convinced that they’re a 
serious risk. At the same time, the big 
mobile telecommunications carriers and 
equipment makers seem to be trying to 
‘bury’ the subject, in the hope that we’ll 
forget that it was ever raised... 

Not surprisingly, then, Tom’s article 
has produced a few responses. I think 
you'll find them interesting, and you 
may also want to consider another letter 
which takes me very much to task for 
comments I made in the editorial col- 
umn last September. 

But before we present these contribu- 
tions from readers, I’d like to present a 

follow-up message that came from Tom 
Moffat himself, via e-mail. It provides 
an effective update to his February arti- 
cle, taken from one of the daily newspa- 
pers in the area where Tom is currently 
living. He introduces it thus: 

Jim, the following item appeared in 
the May 17 edition of the ‘Seattle Post- 
Intelligencer’. Certain readers might 
find it interesting... 
CELL PHONES ARE FOUND TO 

DISTURB PACEMAKERS 
Those relying on heart devices are 

cautioned. 
Some cellular telephones — particu- 

larly the newer, digital variety — can 
interfere with heart pacemakers, an 
industry-sponsored study indicates. The 
interference can cause the heart to speed — 
up, slow down, or perhaps even stop. 
Researchers meeting in Seattle yester- 

day advised those who are completely 
dependent on pacemakers for normal 
heart rhythms to avoid using digital cell 
phones. If they must be used, care 
should be taken to avoid placing them 
over the area where the pacemaker has 
been implanted. 

“Some form of electromagnetic inter- 
ference was seen in more than half the 
patients we tested,” said Dr David 
Hayes, director of pacemaker services 
at the Mayo Clinic in Rochester, Minn. 
A spokesman for one of the telecom- 

munications companies that helped fund 
Hayes’ study through a blind trust and 
independent consortium called Wireless 
Technology Research, called the study 
flawed. “We had some problems with 
the methodology,” said Ken Woo, 
spokesman for ATT wireless in Seattle. 
Hayes and his colleagues studied 975 

people with different kinds of implanted 
cardiac pacemakers and had them use 
a variety of cell phones. The 
researchers also had patients hold the 
phones in various positions, including 
directly over the chest where the pace- 
maker was implanted. 

In general, Hayes’ group found that 
people who had older pacemakers and 
used digital cell phones placed on their 
chests when transmitting a signal were 
most at risk for electromagnetic interfer- 
ence of their pacemakers. The older and 
more common analog cell phones rarely 
caused interference with the pacemakers. 

“There was a significant difference in 
the incidence of EMI (electromagnetic 
interference) between digital and ana- 
log phones”, Hayes said. 
Hayes presented his findings yester- 

day at a meeting of the North American 
Society of Pacing and Electrophysiology 
at the Washington State Convention and 
Trade Centre. 

The electromagnetic interference was 

36 ELECTRONICS Australia, August 1996 

Conducted by Jim Rowe 

never allowed to persist long enough in 
the tests to cause any health problems, 
Hayes added. The matter is still being 
studied, and a full report will be 
released in July, he said. 

The Cellular Telecommunications 
Industry Association has issued a news 
release in response to Hayes’ findings, 
noting that the Food and Drug Admin- 
istration did not believe the study 
required any change in policy. The 
FDA already advises people to avoid 
placing cell phones in close proximity 
to pacemakers. 
Woo of AT&T Wireless noted that 

many devices besides cell phones put 
out radio waves in the same frequency 
range that could theoretically interfere 
with pacemakers. 

“You get the same thing from police 
and fire radios, garage openers, and 
even microwave ovens,” he said. “Why 

we keep singling out cellular phones, I | 
don’t know.” 
Arthur Guy, a University of Washing- 

ton professor of bioengineering and an 
expert on the medical application of 
electromagnetic devices, said cell 
phones have been singled out because of 
the “sheer numbers”. 

“Tf there was a health effect from cell 
phones, because of their popularity, it 
would be a major public health con- 
cern,” Guy said. So far, he said, there 
has been equivocal evidence for any 
serious health problem. Guy is on the 
board of directors for the Wireless 
Technology Research fund. 

The fund was established as a blind 
trust by the industry to sponsor indepen- 
dent studies on the health effects of cell 
phones. It was established, Guy and 
Woo said, after a Florida man filed a 
lawsuit claiming his wife’s brain cancer 
was caused by use of a cell phone. The 
lawsuit, which got widespread media 



attention, was dismissed by a judge who 
ruled that the plaintiffs had presented no 
evidence to back up the claim. 

Hayes’ study was the largest clinical 
trial to date of the potential effect of cell 
phones on pacemakers. Each year more 
than 130,000 people in the United States 
have a pacemaker implanted to regulate 
their heartbeats. At least 16 million peo- 
ple use cellular phones. 

The study group will issue recommen- 
dations based on their complete findings 
in July. The FDA will then evaluate the 
group’s findings to determine if new 
guidelines are needed. 

Well, there you are. More food for 
thought, don’t you think? Thanks to 
Tom Moffat for sending that item for 
our consideration. Perhaps he’ll try to 
get a copy of the full report, when it 
appears, in case it provides more inter- 
esting material. 

I don’t know about you, but I found it 
particularly ironic that the research 
study concerned had been financed by 
the American CTIA, via a ‘blind trust’. 
It seems a bit like the tobacco industry 
financing a study on the health effects of 
smoking, only to come up with embar- 
rassing evidence that their products 
cause cancer! 
Mind you, in this case the evidence 

that cellular phones may have an 
adverse effect on heart pacemakers is 
not quite the same as saying that they 
might cause brain cancer, etc. In one 
case we’re talking about direct interac- 
tion between an electromagnetic field 
and living tissue, while in the other 
we’re looking at what may be a electro- 
magnetic incompatibility between two 
items of man-made equipment: a cellu- 
lar phone and a cardiac pacemaker. It’s 
really a different kind of problem, even 
though it might still pose a serious 
health risk... 

From the inside? 
Now let’s look at some of the respons- 

es to Tom’s February article, from other 
readers. The first comes from Mr Alan 
Brooks, of North Mackay in 
Queensland. Mr Brooks makes a couple 
of critical comments, which he describes 

as ‘a little nit-picking’, and also adds a 
couple of interesting asides: 
Reference Electronics Australia, 

February 1996, article ‘Cancer and E-M 
Fields: Any Truth in It?’ page 18, first 
column, about 20% of the way down: 

‘,..microwave oven... Meat cooks from 
the inside...’ This could be better stated. 
When I read this many years ago, I did 
not apply any thought to it, and until it 

was demonstrated to me in practical 
terms, I thought this meant that food in 
a microwave cooked from the centre. 

. Whereas in fact the microwaves pene- 
trate only a short distance, until their 
energy is absorbed by conductive mate- 
rial. The better way of expressing it may 
be that the food cooks from somewhere 
below the surface, the distance inside 
depending on circumstances. 

Reference again page 18, second col- 
umn, foot of column: 

‘..magnetic fields affect... someone 
wearing a cardiac pacemaker.’ I knew a 
man, born about the turn of the century 
and now gone to a better place, who 
thought nothing of ‘mild’ shocks from 
contacting 240V while working on live 
apparatus. When he was later fitted with 
a cardiac pacemaker, he wondered if his 
careless attitude had contributed to the 
need for the pacemaker. 
Reference page 19, first column, 

about 50% of the way down the column: 
‘SWET (single-wire-earth-return) 
power lines’. I believe this is a misread- 
ing of Tom’s copy; it should be SWER. 
By the way, I think they run at about 
17kV, and some consumers pour some 
water around the earth mat at their end 
of the service when the lights appear 
dim, in dry weather. 
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Probably SWER will never disappear, 
not while we have ‘bean-counters’ man- 
aging that which technicians should. 

Reference page 21, column 2, top of 
column: ‘radar station’; I knew a man 
who had served on Pathfinders, using 
H2S equipment, as well as Oboe. He said 
while testing radar, sometimes the rota- 
tion of the beam was stopped (H2S), and 
if anyone stood in the beam they would 
soon have a violent headache; or so they 
were warned. I do not know the power of 
this equipment, but it was pulsed. 

Incidentally I’ve been reading the 
magazine since the days of ‘Wireless 
Weekly’, with some gaps. 
Thanks for those comments, Alan. I’m 

sure Tom Moffat will be happy to 
acknowledge your correction of his sim- 
plified description of microwave cook- 
ing, and he probably did mean SWER 
rather than SWET, as you suggest. But 
we didn’t misread Tom’s copy — he 
send it to us nowadays as a text file 
directly via e-mail, and I simply check it 
and add the appropriate typesetting 
codes before we feed it into our desktop 
publishing system. 

Alan’s comments about the dangers 
associated with the high intensity fields 
from a radar antenna are interesting, and 
as it happens they lead us quite natural- 
ly into the next contribution. 

‘That reminds me...’ 
Another interesting response to Tom’s 

article came from Roger Riordan, the 
founder and MD of Melbourne firm 
Cybec — responsible for the highly 
regarded PC virus protection program 
VET. (We use VET here in the EA 
office, and it’s one we can highly rec- 
ommend.) Here’s what Roger has to say: 

The discussion on the dangers of 
pulsed radiation in Tom Moffat’s article 
‘Cancer and EM Fields: Any Truth in 
it?’ reminded me of my first serious 
encounter with practical electronics. At 
the end of 1952, after completing second 
year’ Electrical Engineering at 
Melbourne University, I went to the 
HMA Naval Dockyards at Williamstown 
(now run by Transfield) for the then 
obligatory work experience. 
At that stage I had had no official 

introduction to electronics at all; all my 
lectures had all been in the basic sci- 
ences, but I was allocated to the 
Electronics shop. After being introduced 
I was taken to meet a metal box with a 
parabolic antenna, sitting on a bracket 
bolted to the wall of the hut. “This is a 

radar set; there’s something wrong with 
it, so see if you can fix it.” 

It was a Plessey radar, operating at 
about 1OGHz in the 3cm band. I fairly 
quickly worked out what was supposed 
to happen. A pulse generator supplied 
0.lus pulses to the grid of a modulator 
valve. The plate was connected to a 
20kV supply, via a resistor, and an 
0.luF capacitor went from the plate to 
the cathode of a magnetron. So, in theo- 
ry, each pulse would turn the valve on, 
dropping the plate from 20kV to near 
ground, and applying a -20kV pulse to 
the cathode of the magnetron. This then 
oscillated madly, drawing about one 
amp, and generating something like 
10kW of RF power. 

Test equipment was minimal. When I 
held a neon pilot light near the antenna 
it didn’t light, so I was assured the 
transmitter couldn’t be working. Next 
step was to check the anode voltage. An 
electrostatic voltmeter was found, and 

read 20kV, so that seemed OK. Next I 
was given an old Cossor oscilloscope, 

but it had no high voltage probe, so I 
was told to twist a couple of turns of 
hookup wire round the ignition cable 
connecting the voltmeter to the anode, 
and connect the oscilloscope to that. 

I could see pulses OK, but had no idea 
of the calibration of the ‘voltage 
divider’, so couldn’t check the magni- 
tude. I gradually worked through the 
circuit, and eventually established that 
the pulse generator was generating a 
healthy voltage, but it was connected to 
the grid of the driver valve via a relay, 
and the pulse coming out was much 
smaller than the one going in. 

So I opened the relay, and found the 
armature was not seated properly, so 
the contacts were misaligned. I sat it 
down correctly, checked that the con- 
tacts were now Closing, and switched the 
radar on again. This time there was no 
mistaking that there was a pulse on the 
anode — when I went to check it with the 
oscilloscope, a spark jumped to the lead 
when it was about a centimetre from my 
pickup loop, and the spot disappeared 
for several minutes. 

I had done it! The radar was now 
working, and I spent hours running it in 
the lab. I could watch boats in the bay, 
and even with the wooden lab doors 
closed I could get echoes from the 
Dandenongs 25 miles away. The radar 
was mounted at about eye height, but 
no-one worried about it running all day. 
No doubt this would horrify the safety 
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officers of today, but I saw an eve 
worse incident on a cruiser being refi 
ted in the dock. This had an old A 
10cm radar, and for some reason t 
foreman had to inspect the aerial. Whe 
we had climbed to it he tried to look « 
the window on the waveguide, but as hi 
face approached it was greeted by 
shower of sparks. No-one had thought t 

-_ check that the radar was not turned on 
I often wondered if he develope 
cataract as a result. Me? I was alrigh 
— Iwas standing at least two feet away 

Incidentally the radar was mounted i 
a room in the basement of the ship, ana 
was connected to the aerial by about 
30m of pyrotenax cable. This consisted 
of a copper pipe, with a solid wire down 
the middle, and was insulated with com- 
pressed powdered magnesium oxide. 
This was hygroscopic, and if the ends 
weren’t sealed properly it would absorb 
water, which in turn would absorb all 
the RF. When this happened the stan- 
dard response was to start in the radar 
room with a blowtorch, and heat the 
pyrotenax red hot. The operator would 
then work his way along to the aerial. 
When he got there the ends would be 
sealed again, and all would be well until 
the next time... 

This was a wartime unit, and I think the 
1.0us pulses were generated by a rotating 
toothed wheel, which acted as a spark 
gap to periodically discharge a length of 
delay line charged to a high voltage. 
At the end of the vacation I felt I had 

acquitted myself honorably, but I never 
did find out if I had fixed a real fault, or 
if the relay had been tampered with just | 
to give me something to do. | 
Hmmm — thanks for those reminis- 

cences, Roger. As you say, today’s safe- 
ty officers would no doubt be horrified by 
the things that were regarded as com- 
monplace in ‘the good old days’. And 
probably rightly so, because many of the 
things that were done did represent a seri- 
ous health risk, if only we had known... 

Similar situation 
I remember a vaguely similar situation 

myself, in fact. In 1958-59, just before I 
joined the magazine, I worked in the 
School of Electrical Engineering at the 
Uni of NSW. I remember that the 
School had acquired an old radio trans- 
mitter from somewhere, with an output 
of about 3kW, if I recall correctly. It was 
rigged up with all of its RF output 
applied to a couple of large metal plates, 
to allow demonstrations of dielectric 



ting. The plates were a few inches 
, and the demonstrations consisted 

sprinkling half a packet of raw 
uts on the lower plate, and then 
ing on the transmitter for a few min- 

s. The peanuts would then be nicely 
oked — but thinking back, I wonder 
w many of us received quite a dose of 
M radiation at the same time! 

ontributes nothing...’ 
And now to our final contribution this 
onth, which is rather more critical than 
e others. As I mentioned earlier this 
ne is not a response to Tom Moffat’s 
icle, but rather to my editorial com- 
ents in the September issue last year 
and the reference to them by Ms 

etty Venables, whose letter we pub- 
ished in the April issue. 
You may recall that my September 

eader was prompted by a Four Corners 
rogramme on ABC-TV, exploring the 
ossible health risks associated with 
lectromagnetic fields. And I was basi- 

cally reacting to comments in the show 
from some of the ‘experts’, who at least 

gave the impression that they took the 
position that because the E-M field 
strengths produced by the equipment 
concerned were lower than ‘accepted 
standards for safety’, there wasn’t a 
demonstrated safety risk... 
Anyway, this new letter comes from 

Mr David Samuels, of the Australian 
Radiation Laboratory in Yallambie, 
Victoria. And Mr Samuels, who is 
apparently Assistant Science 
Information Officer at the ARL (part of 
the Commonwealth Department of 
Human Services and Health), obviously 
doesn’t think much of the comments by 
either Ms Venables or myself: 

Betty Venables’ letter to EA (April 
1996) criticises regulators for making 
‘trite remarks’ about possible health 
hazards from electromagnetic fields 
(EMF). Ms Venables claims that anec- 
dotal evidence often correlates with sci- 
entific research and that the authorities’ 
comment, that these health effects are 
‘not proven’, is of no comfort. 
Anecdotal evidence has no part in the 

setting of guidelines on exposure to EMF 
or any other health hazard. Authorities 
must base regulations on the best scien- 
tific evidence available at the time. The 
current guidelines on exposure to EMF 
represent an international consensus 
opinion from individual experts repre- 
senting neither their countries of origin 
nor their parent institution. Ms 
Venables’ accusation that this comment 
is glib — ‘not proven’ — is the best con- 
clusion that can be made from many 
years of scientific research in this field. 

Furthermore her reference to one opin- 
ion, such as William Adey, for being crit- 
ical of regulators, cannot carry sway. 
Ms Venables supports the EA editori- 

al (September 1995) in which you close 
by saying “It’s quite conceivable that 
investigation could show that current 
‘safe levels’ of exposure to E-M radia- 
tion are in reality too high...” This 
demonstrates a lack of understanding of 
what the Australian EMF Standards are 
about. They are not safety levels, they 
are in fact recommended exposure lim- 
its. Because our knowledge of the health 
effects from EMF exposure is incom- 
plete, the exposure limits do not guaran- 
tee safety. So the above statement will 
always be true, and contributes nothing 
towards the debate. 

The setting of regulations for EMF 
exposure where the hazard — if any — is 
small, requires a sound knowledge of 
epidemiology and a _ conservative 
approach. Ms Venables’ letter and your 
editorial do not meet these requirements. 

So there! We ignorant plebs should 
pull our heads in, and leave it all to the 
experts like Mr Samuels and his col- 
leagues — people with a sound knowl- 
edge of epidemiology, who know not to 
confuse a ‘recommended exposure 
limit’ with a ‘safe level of exposure’. 
Without such knowledge, we presum- 
ably have no right to even comment on 
these topics. 

Well, Mr Samuels, I take your point 

that the official guidelines on recom- 
mended EMF exposure limits must be 
based on the consensus of scientific 
opinion, rather than on ‘anecdotal evi- 

dence’. Fair enough. However it’s also 
true, is it not, that the consensus of sci- 
entific opinion is a dynamic beast, 
which constantly changes in the light of 
additional evidence and upgraded scien- 
tific knowledge? 

I would also suggest that the addition- 
al scientific evidence and upgraded 
knowledge often comes about because 
one or two scientists are prepared to at 
least consider ‘anecdotal evidence’ with 
an open mind, and are prompted to 
design and carry out new investigations. 
But I suppose you’d regard this com- 
ment as again ‘stating the obvious’, and 
accordingly ‘contributing nothing 
towards the debate’... 
To be honest, while I think I see where 

you’re coming from, I’m not in the least 
sorry about having made the comments I 
did. To me, the fact remains that while 

experts like you and your colleagues at 
the ARL may know exactly what is 
meant by ‘recommended exposure lim- 
its’, and may also be well aware that 
these limits may well be changed in the 

light of further scientific knowledge, it’s 
all too easy for you to give the rest of us 
the wrong impression. 

For example in the Four Corners pro- 
gram that prompted my original com- 
ments, some of the experts concerned 
did give a clear impression (quite possi- 
bly unintended) that they regarded the 
current recommended exposure limits as 
quite safe. They also seemed to be dis- 
missing out of hand the anecdotal evi- 
dence offered in the program, in a rather 
cavalier fashion — which didn’t come 
over at all well, considering the nasty 
health problems suffered by some of the 
people who had been subjected to elec- 
tromagnetic fields. 

In short, whether they intended to or 
not, these particular experts managed to 
give the impression that they were rather 
complacent about the whole business. 
And it was this that I was really object- 
ing to, because to my mind complacen- 
cy just isn’t scientific. 

So in drawing attention to the fact that 
further knowledge could well result in a 
tightening of recommended exposure 
limits (or what I incorrectly termed ‘safe 
levels of exposure’), I might well have 
been ‘stating the obvious’ from your 
point of view — but I still believe it 
needed to be said again. 
As to whether people like Ms Venables 

and myself have a right to express our 
concerns on subjects like these, that’s 
surely a moot point. As huge numbers of 
ordinary people are now holding small 
UHF transceivers right next to their 
brains for many minutes each day, I think 
any possibility of a health risk is of con- 
siderable public interest. 
The law may regard offenders as inno- 

cent until proven guilty, but where 
health risks are involved I suspect the 
opposite philosophy is more appropri- 
ate: regard things as potentially danger- 
ous until proven otherwise. 

Yes, I know nothing can ever be 
proven safe, in the scientific sense. But 

that just makes it even more important 
to keep an open mind regarding anecdo- 
tal evidence, doesn’t it? 

See you again next month, I hope. + 

EA’s READER SERVICE BBS 
As part of its service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board 
System (BBS), which makes available a 
wide range of useful information for con- 
venient access and rapid downloading. 
The BBS is ANSI compatible and is cur- 
rently operational for virtually 24 hours a 
day, seven days a week, on (02) 9353 
0627. Use any standard communications 
speed up to 28.8kb/s. 
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Bringing our Serviceman index up to date... 
Many readers tell us that the stories we present in this column are of considerable help when the 
have to track down a fault in their own, a friend’s or customer’s. The only trouble can be findin 
the stories about that particular model, when you need them. To help you with THAT one, we’r 
devoting this month’s column to providing an index covering the last nine years. 

Back in January 1988, we presented an index of all subjects 

covered by The Serviceman between January 1975 — just 
before colour TV began in Australia — up to and including 
July 1987. The index presented here continues on from that 
first effort and presents a full listing of all.subjects covered 
from August 1987 to March 1996 — a total of 104 issues and 
over 370 individual items. 

In preparing this new index, we have tried to give an out- 
line of both the symptoms and the cures, as discussed in the 
original stories. Space considerations have limited the 
amount of information that can be given, but every effort has 
been made to present enough detail to enable the identifica- 
tion of similar faults in the models discussed. 
The classifications are based on the number of times a 

brand or model was discussed in the column. It is not intend- 
ed to reflect on the reliability or otherwise of particular 

AWA (Mitsubishi Electric) 
CTV Erratic or intermittent channel changing 
C 3409 Ceramic cap in tuner defective Oct 95 47 
CTV Only selects even numbered channels 
C 3421 Control upc M490B1 defective Nov 92 58 
CTV No go. Only whistle from line output transf. 
C 5321 Dry joint at horizontal driver transformer Oct 94 44 
84 ig Bad geometry, convergence, no pix 
C 620 No 150V rail, D575 (UF2 or BYX55/600) u/s Jun 92 52 
CTV Intermittent go or no go, erratic channel selection 
K chas D/J on remocon board and faulty power switch Feb 90 54 

Equalize.. 
..up to seven TV channels 

with 42dB UHF gain, inputs 
for Sat. and FM, and auto. 
level measure for around 

$350 RS. New Alcad 905C. 

Peter C. Lacey Services Pty. Ltd. 
80 Dandenong Rd. Frankston VIC. 3199 
Tel:(03) 9783 2388 Fax:(03) 9783 5767 
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- ucts given as unknown brand or not stated model are in fac 

brands or models. CTV faults are listed first, followed b 
VCR faults and then other products marketed under tha 
brand. Brands are listed in alphabetical order, in the main list 
and also in the miscellaneous brands list. 

In the Miscellaneous Subjects section, many of the prod 

identified by description in the original articles. The reader i: 
referred to that source for further details. 

_ Each entry is of two lines, with the first line showing the 
the subject (CTV, VCR etc) and the fault symptom. The sec 
ond line then shows the model number (if known), the cure 
and finally the issue date and page number. Entries where the 
page number is marked with an asterisk were TETIA ‘Fault 
of the Month’ items. 

In the listing D/J stands for dry joint, u/s for unserviceable, 
o/c for open circuited and s/c for short circuited. 

CTV Dark band down side of pix 
ML chas C905 (33uF 345V) open circuit Nov91 69* 
VCR Noisy, erratic pix. Intermittent colour etc 
AV ‘11 C116 (0.47uF SOV electro) defective Nov9l1 = 68 
VCR Takeup reel rotates continually 
AV 11 Q5C1 (2SD1273) shorted by leaky rubber glue Nov91 = 70 
VCR No clock or timer. Counter OK 
AV 11 Cause never found. Changed board Nov91 = 66 
VCR Intermittent sound and lines on screen 
AV 12 Plug MP to control head loose Sep92 51 
VCR Snowy pix, both EE and off-tape 
AV 47 RF modulator defective Aug 93s 45* 
VCR Will not accept cassette 
AV 61 Broken loading gear in cassette holder Feb92 47* 
VCR No EE, no off-air record | 
AV 62 Tuner/line changeover switch damaged Apr 93-28 
Radio Loud interference on stations 
520M RFI from fluorescent light over bench Mar96 = 45 

AKAI 
CTV Horizontal bend in pix after about five minutes 
CT-K115 33V tuning voltage reg IC defective Dec 88 58 
CTV No pix. Gray screen with good sound 
CT-K209 VRS5O1 (chroma matrix) out of adjustment Nov 92 58 

CTV No sound 
CT-K115 Remote control IC faulty Feb 96 = 31 
VCR Indeterminate servo state at switch on 
VS 2 MC4066 quad analog switch faulty May95_ 41 
VCR Chews tapes 
VS-112 Circlip detached from idler roller spindle Aug9l 46 
VCR Noise bars on self recorded tapes 
VS-F510 Q515, IC500 sync separators faulty Nov 9345 
VCR No EE, no record off air 
VS-4E Battery backed memory faulty Nov92 59 

GENERAL ELECTRIC 
CTV Colour slow to lock 
GE 342 Subcarrier oscillator slightly off frequency Nov 93 46% 
CTV Low height, N/S distortion, no colour, 12V, 25V low 
TC 20T1 C753 (100uF 25V) open circuit. Aug 87 = 45* 



B&W TV 

7650 

KRIESLER (See also Philips) 
CTV 
59-02 

Irregular switch-off 
Line driver transistor intermittent o/c 
Fuse 903 (1A slo blo) fails repeatedly 
Fuse too closely rated for old set: use 1.25A 
Will only play one tape a day 
Loading motor drive belt slipping when warm 

ITACHI 
Intermittent no go 
Corrosion under solder pad at L780 
No colour 
S/c in T552 chroma demod transformer 
Teletext lines 
Increase value of C359 to 47uF 
Won’t start or starts and runs badly. B+ low 
C919 (3.3uF 25V) low value. 

White line and vertical distortion 
C608 (22uF 160V) gone low value 
No vertical scan 

C611 (100uF 160V) open circuit 
No go. One channel output at -30V 
R705 gone high and Q703 defective 
Sound but no pix until thoroughly warmed up 
Q1159 (100uF/25v) heat sensitive 

No vertical hold 
Three faulty components in hold circuit 
No pix. Tube heaters dark 
Faulty chopper transformer 
Sound OK but no picture 
1/2Q 2W resistor in pwr supply gone high 
Erratic startup, hiccupping 
TR102 (BR203) regulator SCR faulty 
No picture 
1S2 (EHT diode) worn out 

No brightness 
Bad tube, faulty tuner, wrong R value 
Fixing the customer, not the set 
One customer I was glad to be rid of 

No go 
R903 (error amplifier feed) o/c 

Stops soon after starting to play 
Reel drive belt stretched or broken 
No go. Fuse F4 open circuit 
Replace D13, Q11 , QI5 and Q16 

Three faults in a week! What goes on? 
TCAS540, tripler, resistor & capacitor all faulty 
No sound or pix, then vertical lines after repair 
R644 open and wrong output transistor fitted 
No horizontal hold 
R729 (4.7k ohms) gone low value 
Pale, unstable pix 
1C241 (TDA540) IF processor faulty 
Irregular flashing lines, wavy verticals 
Dry joint at R755. Defective tripler 
Channels shift up and down, intermittently 
Dry joints on main PCB | 
Intermittent small changes in picture height 
R629 (150k ohms 1/2W NTC) resistor faulty 
Intermittent flashing light and dark lines 
Dry joint on TDA2540 on IF module 
Hiccupping 
Dry joints under various modules 
Hiccupping 
Defective line output transformer overwind 

Oct 88 

Dec 90 

Apr 94 

Dec 93 

Jan 89 

Sep 93 

Sep 87 

Feb 91 

Jun 94 

Oct 89 

Jun 90 

Feb 93 

Oct 90 

Jul 88 

Feb 89 

Feb 89 

Sep 88 

Sep 89 

Sep 94 

Mar 93 

Jun 92 

Nov 94 

Nov 89 

- Dec 89 

May 94 

Jun 89 

May 90 

Apr 89 

Jul 89 

Dec 92 

Feb 91 
No go. Tripler and line output transformer both damaged 
C563 & C564 (47nF) ceramics both defective 
No pix — just a vertical line 
C159 (0.18uF) open circuit 

Intermittent lines, dots and splashes of colour 
Dry joints. VCR mods needed 
Sides of pix bowed inwards 
Core of L792 missing or misplaced 

NATIONAL and/or PANASONIC 
CTV 
TC 20AV 
ay 
TC 86A 
CTV 

No go. Buzz from power transformer. B+ only 58V 
C583 (1200uF 160V) dried out 
No go. Buzz from power transformer. B+ only 58V 
C583 (1200uF 160V) dried out 
(1) Low height (2) Replace burned cabinet 

TC 1401A (1) C463 (22uF/250V) o/c (2) Insurance job 
CTV 
TC 1802 

No vertical scan 

C564 (10uF 250V) electro dry jointed 

Sep 91 

Aug 93 

Jan 92 

Oct 92 

Mar 88 

Mar 88 

Jul 89 

Aug 88 

56 

ws 

46 

48 

38 

47 

44* 

65” 

48 

80 

65 

47 

124 

48 

> Fea 

56 

56 

65 

44 

46% 

53” 

46 

58 

69 

46 

67* 

58 

154* 

66 

46 

62 

54 

43 

69 

54* - 

S2* 

32* 

68 

wae 

Intermittent no start 
Overvoltage trip extremely sensitive 
Teletext lines visible 
Modify blanking circuits 
No go. Buzz from power transformer. B+ only 58V 
C583 (1200uF 160V) dried out 
Faint hum bars in picture 
TR851 (2SC647) regulator transistor shorted 

No go. Dark lines across screen 
Spring res in p/s open. [C301 video processor u/s 
No picture. Sound OK 
Crack in PCB caused by faulty assembly 
Intermittent sound and picture 
Dry joint at line driver transformer 
No colour, image deflected almost off screen 
All mechanical adjustments fiddled 
Turning sound down makes resistor burn up 
Transposed leads at volume control 
Bright blue screen. Heater/cathode short 
Isolate heater & supply from line transfmr 
Large black area in bottom rightcorner of screen 
Bad contact in yoke plug DY 
Sound OK but no pix 
Dry joints at heater pins on tube base board 
South African model won’t work in Australia 
Problems with conversion to Australian standards 
Won’t work. Cassette stuck in mechanism 
Replace ALL electros in power supply 
Won’t play its own sound 
Faulty pinch roller 
Won’t record anything 
Adjust record current 
No sound on EE only 
Tuner/line input switch broken 
Bad off-air pix, mechanical problems 
P/S filter cap gone low, replace idler roller 
No clock, no display, no functions 
R1011 in power supply open circuit 
Low output from one head, like dirty heads 
Rotary transformer windings loose in slots 
Machine won’t operate. Mechanism gummed up 
Owner used shaving cream to clean heads! 
Noisy pix, improving after 10 minutes 
IC201 and C2004 (10uF 16V) both faulty 
Erratic, unpredictable behaviour 
Not cured but minimised by removing AC power 
Restoring machine found on junk pile 

NV 7200EN Two drive belts slipping 
B&W TV 
TR 171 

9033A 

Snowy picture 
Bad connection to spade terminals on balun 
Slow recharge, then no go 
Leakage from high voltage rail on PCB 

No go. Line output transformer defective 
‘Identical’ replacement trx NOT identical 
No go 
Dry joint at 12V rail regulator 
No sound, no volume control 
Volume up/down buttons broken inside cabinet 
No go 
Replace STK73410/II and check modifications 
Sound OK but no picture 
Dirty video heads 
Won’t play one particular cassette — 
Light passing through translucent cassette 

Intermittent but regular vertical collapse 
Q520 (BD233) output transistor breaking down 

No sound 
C2177 (22nF/SOV ceramic) leaky 
Intermittent sound 
Wire link missed solder in factory 
Badly bent horizontals 
Break in copper track near pincushion transductor 
Low height 
C547 (100uF/25V) gone low in value 

Pulsating width variations 
Width control trimpot defective 
Blue pix 
Leaky tube base board. 
Weak pix 
Bad tube. 

Retrace and teletext lines visible on screen 
C265 (22uF 63V) open circuit 
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THE SERVICEMAN 

Stereo 

Notes on erratic power supply 
EHT — Extremely High Tension 
C446 (third harmonic tuning capacitor) low value 
Bad E/W pincushion distortion 
D540 (BY X55/350) leaky 
Multiple faults in junked set 
Resistors, electros and ceramic caps all bad 
Small, snowy pix 
Part of C179 (dual electro) open circuit 

No go 
Switch u/s, chopper s/c, and other faults 
Weak or no horizontal sync 
D608 (BAW62) short circuited 

Very low height 
C575 (1000uF 16V) gone low value 
Very bright, white screen with retrace lines 
R606 (or less likely S610) open circuit 

No picture, just coloured blob 
Focus resistor (5.6 megohms) open circuit 

Very low height 
C575 (1000uF 16V) gone low value 

No go 
Power transformer defective 
Picture takes as long as ten minutes to appear 
C430 (100uF 63V) defective 
No sound 
Set in ‘hotel’ mode. Code needed to unlock 
Intermittent colour 
Solder in ICs in chroma module 
No picture, sound OK 
R3050 off line output transformer o/c 
Hiccupping 
Dry joint on C567 
Loses channels and all settings after two days 
Backup battery won’t hold charge 
Intermittent start 
Dry joint at collector of reg. transistor 
Bright screen, retrace lines. No sound 
R3583 open. No antenna mutes sound 
(1) Bad colour (2) intermittent shut-down 

(1) Degauss (2) D/J on line output transistor 
Intermittent fine tuning 
Dry joint in tuner oscillator 
Bad performance during development 
Cheap unit suffers from gravity effect 
Severe distortion 
Wrong rectifier valve & unstable grid resistor 
Weak sound on all functions 

AS 5015CD Speakers plugged into surround sound sockets 
VCR 
VR 674 

No go. Cassette stuck in mechanism 
Dried out electros in DC-DC converter 

PYE (See also Philips) 
Intermittent vert. collapse and/or total loss of picture 
Dry joints under heavy components (T1 & L502) 
No vertical scan 
Q504 (BC638) faulty. Tests OK but won’t work 

Bright white screen then shut down 
C816 (47uF 25V) open circuit 
Repeated failure of line output transistor 
R626 (2.2 ohms 1/2W) open circuit 
No programme play? 

CDR 3000 Wrong instructions in user manual 

RANK ARENA (See also NEC) 

42 

No off-air image or recording. Play OK 
Off air only available in rec mode 
No horizontal hold 
THS501 defective 
Weak or no sync 
C556 off the sync amp gone low value 
Intermittent shutdown 
C516 (8000pF 1.5kV) gone low 
Volume control varies brightness, contrast and colour 
C351 (100uF 16V) electro dried out 

Notes on queer results when C351 is faulty 
See also Apr 88/48 - 
Intermittent darkening, pincushion distortion 
D555, D559 or D560 intermittent open circuit 
No sound, no go 
Parts missing after bodged repair 
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CTV 
CTP 3618 
CTV 
CTP 3618 

CTV 
CTP 5601 
CTV 
CTP 6631 

CTV 
CTP 8604 
CTV 
CTP 8604 
CTV 
CTP 8604 
CTY 
CTP 8653 
CTV 

VHR 5300 

Rad/cass 

RD W340 

Rad/cass 

Dark pix 
D555, D559 or D560 open circuit. 
EHT breakdown in tripler. Yellow pix 
Repair tripler with hot melt glue. Boost blue gun 
No go. F601 o/c. Confusion over dummy load 
TR691 series regulator not working 
Notes on p/s regulation on dummy load 
See also Mar 89/47 

Owner gets shock from power switch 
Metal shaft vol/power switch fitted to live chassis 
No or dark picture. Controls have no effect 
C603 (4.7uF 25V) on tube base board open circuit 

Won’t work in TV mode, only in AV 
Front panel changeover switch jammed 
Repeated failure of line output transistor 
Change C315 from 12nF to 15nF 
No go. All supply rails low 
Line output transistor (2SD1649) defective 
Q451 (2SD869) line output transistor short circuited 

C314 (47uF 25V) low value 

No go 
R302 (390k ohms) open circuit 

No go 
Chopper transistor base res. gone high 
Low height 
Vertical output transistor o/c base-emitter 
No go and other faults 
C314 (47uF S50V) intermittent open circuit 

No pix, only faint hiss from speaker 
D305 (8V zener) shorted 

No go then no sound 
Loose screws securing main board to chassis 
No go. Chopper dead 
Dry joints at C310 casing 
Overbright pix with retrace lines 
C473 (10uF 300V) electro open circuit 

Rapid vertical bounce 
C203 (4.7uF electro) defective 
Vertical bounce and intermittent rolling 
C203 (4.7uF 25V electro) gone low value 
Dark screen. No Al voltage 
Restored by ‘judicious butchery’ 
No go. R902 and R903 very hot 
Short through mica under line output transistor 
Distorted sound 
Electro reversed — PCB wrongly labelled 
Severe vertical bounce 
C436 (10uF 16V electro) faulty 
Intermittent loss of vertical hold 
R437 (33 ohm 2W) faulty 

Touch tuning system stuck on one channel 
Plastic tuning pads damaged by cat urine 
Dark pix 
R234 (82k ohms) open circuit 

Badly scratched screen 
Emergency repair using clear wax to fill scratches 
Hum bars on all high band channels 
C5002 (47uF 100V) open circuit 

No off-air pix. No record 
Q1041 (Mute driver) transistor faulty. Corrosion. 

Noisy lines across screen 
C5007 (470uF 16V) electro open circuit 

Weak sound on tape playback 
Dirty audio head 
Squeak recorded on tape as machine switched off 
Misplaced microswitch 
Dial stringing problems 

GXT 4503K Service manual diagram incorrect 

CTV 
CX 1464 

White screen. R1127 fails often 

C716 open circuit. 
White screen. R1127 fails often 

C716 open circuit. 
No vertical scan 

Q503 defective 
No sound, no pix. STR4090 in p/s shorted 
C712 (33nF 630V) intermittent breakdown 
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Tuner drifts off channel after 10 minutes or so 
Dried electrolyte in detector coil can 
No go 

Check batteries in (docked) remote control 

Blows main fuse repeatedly 
Wrong antenna socket fitted 
Retrace lines 
Electro across base/emitter of Q512 gone low 
No go. Remote control inoperative 
Primary winding on T2001 open circuit 
No on-screen display 
Sync lead to display IC dislodged 
Blown up after antenna repair 
No isolating caps on antenna socket 
Grotesque colour distortion 
Yoke misplaced when glued-on bond failed 
Tangles tapes and other mechanical problems 

VC A111X Dirty mode switch 
Snowy pix on all channels 
Obscure fault in track between tuner & IF strip 
Tape running fast, as in speed search 
Plug ‘NB’ in capstan servo chain disconnected 
Pronounced flutter in sound 
C732 (10nF) capacitor defective. 

No go 
Various components on complicated power supply 
No go. No power supply output 
A box of dud electros(!) 
Flutter in sound 
Faulty capstan drive belt 
Noisy pix after replacing video heads 
Pre-aligned heads were not pre-aligned 
Odd malfunctions, similar to faulty mode switch 

VC A502X IC701 (IXO3222GE) intermittent 
Goes into FF after Play pressed 
Clean heads. Goes into auto search mode 
Stops soon after PLAY pressed 
Drum motor defective 
No go, no activity of any kind 
Brownish rubber deposit on regulator board 
Odd kind of flutter in sound 

N/S Speck of some hard deposit on head drum 
Radio Intermittent on FM band 
GX CD75XI C602 (AM/FM detector) heat sensitive 

SONY 
CTV Reduced height and foldover 
KV 1300AS R556 (220 ohms 1/2W) open circuit 

CTV UHF tuner won’t work 
KV 1300AS Q212 (2SC1364) defective 
LY Thermal cutout trips frequently 
KV 1310E D609 (MZ-12) 12V zener open circuit 
CTV Intermittent channel change 
KV 1400AS (1) P/S interruptions (2) grimy touch pads 

ie ed Won’t start 
KV 1612AS R603 (47k ohms 1W non-flamable) open circuit 
CTV No pix until set thoroughly warm 
KV 1830AS Intermittent o/c in Q309 collector load 
crv Won’t start up, power supply hiccupping 
KV 1830AS Line output SCR (SG613) open circuit 
CTV Intermittent shutdown 
KV 2764 External speakers overloading audio IC 
VCR Warble or flutter in sound 
SL C35AS Check setting of tracking control 
Clock/rad No clock function 
N/S Power lead to clock mechanism broken. 

Rad/cass_ _ Intermittent sound 

N/S Faulty mute transistor 
Stereo Problems with connecting audio and video 
STR AV1070X Video switching defective 

THORN (see also AWA) 
CTV No sound or picture 
‘“G’ chas. Q102 (2SC710) video amp defective 
CTV Sound varies up and down quite suddenly 
N/S Lead on speaker terminal never soldered 
CTV Partial vertical collapse 
TX 100 Replace TDA3652 with TDA3654, plus mods 
CTV No colour 
9001 Defective ceramic caps on chroma board 
Civ Set dead 
9007 C535 (100uF electro) faulty 

CTV Slight horizontal shakes 
9105 Faulty fuse in power supply 

Mar 90 

Jan 93 

May 92 

Jun 94 

May 92 

Sep 92 

Aug 89 

Dec 92 

Dec 93 

Jun 91 

Oct 91 

Aug 91 

Jun 92 

Apr 93 

May 90 

Feb 90 

Dec 93 

Nov 92 

Sep 93 

Feb 93 

Mar 94 

Jul 95 

Dec 88 

Jan 89 

Nov 87 

Mar 92 

Mar 89 

Aug 90 

Nov 89 

Mar 92 

Aug92 

Oct 87 

Oct 92 

Dec 95 

Jan 90 

Jul 90 

Mar 93 

Jul 91 

Oct 92 

Apr 91 

49* 

49* 

60* 

VCR Intermittent buzz in sound 
AV 20 RF out changeover switch dirty 

TOSHIBA 
CTV No colour 
C 412 TA7148P chroma processor faulty 
CTV No colour 
C 810 Dry joints at pin-throughs on mother board 
Cry. No colour 
C 810 Dry joints on plug in chroma board 
Radio Broken cassette door. 
‘Bombeat’ Repair with polystyrene cement. 
Copier 
BD 4511 HV leakage from coronas, worn mechanical parts 

Dec 95 

Mar 91 

Jul 89 

May 88 

Oct 87 

Confused responses to controls. Mangled paper, dirty copies 
Mar 88 

MISCELLANEOUS BRANDS & MANUFACTURERS 
Aerovision 
Balun Intermodulation effects from Channel 2 
N/S Corrosion on antenna connections 
AMI 
Jukebox No go. Minus 7V rail short circuited 
R82 Panel lamp shorted internally 
Ampex 
Pro VCR___ Two of four video heads not working 
VPR 300 Demo of error correcting capability 
Tape dup. Servicing professional tape decks 
350 Series Looking after a Master and seven Slaves 
Apple 
Computer Erratic read and save functions 
IIc Radiation from badly positioned power supply 
ASEA 
Dishwasher Wrong or no functions 
N/S Blocked sensors 
Barlow-Wadley 
Radio Won’t switch on 
XCR 30 Faulty transistor acts more like an SCR 
BBC 
Computer Random characters added to text in W/P 
Model B-  Overheated video processor 
Computer Random characters in Modes | to 6 
Model B- 6502 upc faulty 
Beaulieu 
Projector Speed problems with sound film only 
708 EL Faulty LDRs in sync loop. 
Blaupunkt 
CY Frequent failure of R1140 
Cardona _ Dry joints under thick film on vertical board 
Canon 
Calculator Intermittent faults of various kinds 
N/S D/J on pin throughs. One hidden under IC! 
Commodore 
Disc drive Won’t load some discs 

1541 Low mains voltage 
Decca 
CTV Intermittent vertical collapse 
104 Various faults in vertical output and p/s 
Dick Smith Electronics 
Computer Garbage on screen at startup 
System 80 Faulty 4116 RAM chip. 
Electronics Australia 
Power supply No go. DC fuse open circuit 
VK Powermate Control IC and output transistors faulty 
Inverter No output 
300W Impurity in PCB material shorting divider chain 
Fisher 
VCR No EE, no off-air recording 
FVH-P620 ICO1, 0.47uF S50V electro in IF module faulty 
VCR No take up tension 
FVH-620 Idler tension spring stretched 
Ford 
Car electrics Wow and flutter in cassette player 
N/S Fault in car earth wiring 
Fordigraph 
Typewriter Overprinting. Carriage motor fails after warm up 
N/S 2SD718 series regulator faulty 
GAC 
CTV Weak, washed out pix. No sync 
C14AS All electros fitted wrong way round 
GEC 
CTV No sound or picture 
2213A R503 (22k ohms) open circuit 

CTV (1) Retrace lines (2) Loud screech from p/s 

2213A (1) Change value of R604 (2) Dried electros in p/s 

CTV Power supply hiccupping 
C2214 Line output transformer defective 
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GEM 
Organ Intermittent bass pedals. Broken leaf spring 
150 Clean contacts with WD40 and retension 
General 
CTV Broken picture tube neck 
N/S Difficult disassembly procedure 
Graetz 
CTV No go after period of intermittent shutdowns 
N/S Broken lead in power cord 
Hammond 
Organ Serious hum level. Other small faults 
Regent Defective connector to Leslie speaker amplifier 
Heathkit 
Tuner No go. No B+ rail 
N/S Power transformer primary open circuit. 
Hewlett-Packard 
Computer Faulty screen display - random characters 
HP 150 Replace character ROM, blow new EPROM 

JIL 
Scanner Audio muted and very weak 
SX 200 C235 (10uF 10V) leaky 

Kemtronics 

Clock/radio Switches on spontaneously 
DE 221 1000uF/16V & 470uF/25V gone low in p/supply 
Korting 
CTV No go. Fuses and other components blown up 
N/S Dangerous substitute resistor loose in cabinet 
Labtech 
CRO Bright defocussed line 
N/S Q301 (2SA968) and U301 (uA741) defective 
Lemair 
B&W TV No go 
KQ 35 Resistor 2R8 (4.7 ohms 1/4W) open circuit 

Lister 
Diesel alternator Engine won’t start 
N/S Burnt relay contacts and other faults 
MATV 
Antennas Problems with installation of dual antenna systems 

Solved by the use of home made bandpass filters 
Philco 
CTV Stopped with a loud bang 
1A47 Second scan thyristor (THR2) faulty 

CTV No vertical scan 
1A47 Scan SCR THR2 (16121) faulty 
Phodis 
Stereo Noisy signals and bad hum 
N/S Loose input plug and badly installed filter cap 
Precedent 
CTV Intermittent loss of horizontal sync 
C 810 Dry joints under video detector chip 
Princess 
CTV No vertical hold 
14CT8 Q201 (1st video amplifier) defective 

CTV Picture slow to appear 
14CT9 C310 (100uF electro) on vertical chip faulty 
B&W TV No go 2 
N/S PNP used instead of an NPN transistor! 
Rad/TV _—_—No sound. Pix OK 
TCR 53SGA___ Radio/TV changeover switch faulty 
Samsung 
CTV Snowy screen with no channel or sound 
CB 3325J 33V tuning rail missing. RROS gone high 
CTV Severe top foldover 
CB 677Z Output transistors faulty. Use BD203/204 
VCR Loading motor drive IC missing 
N/S Childs play 

Sherwood 
Stereo Blown fuses, STK4191 shorted 
CTA 44 Voice coil in speaker shorted turns 
Stromberg 
Radio Very slow to come on 
N/S Internal short in converter valve 
Tandy 
Cass. rec Mechanism squeaking 
N/S Lubricate with WD40 
Teac 
VCR No rewind or fast forward 
N/S Deformed rubber collar on nylon lever 
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Telefunken 

CTV Tuning problems 
816 No faults, just complicated and confusing 
VCR Tuning problems 
N/S No faults, just complicated and confusing 
Titan 
CTV Intermittent No Go 
TS 201 Breaks in copper track 
Yamaha 
CDP Won’t play 
CD X3 Moulded supports under deck broken 

MISCELLANEOUS SUBJECTS 
(Brands and/or model numbers unknown) 

AC mains 
RFI following lightning strike 
Loose connection on power board 

Alarm systems 
False alarms 
Microwave oven interlock jammed 
PIR sensors not working in new building 
Moisture sensitive due to flux residue 
False alarms with microwave detectors 
Interference from fluorescent lights 
Repeated false alarms from soon after new 
Ants gained access to PIR sensor 
Early morning false alarms 
Cockroaches in microwave detector 

Alternator, 240V 

Sudden loss of output 
Shorted turns in exciter transformer 

Amplifier 
Savage bite from unplugged power lead 
Surge protection caps badly located 

Avionics 
Problems with aircraft antennas 
Installation errors 

Bingo display 
One number not working 
Switching transistor open circuit 

Car cassettes 
Repeated failure of protection diode 
Voltage reversal in old VW car 

Car electrics 
Capacitor in distributor repeatedly shorted 
Defective coil 
Intermittent misfiring when hot 
Faulty transistor in distributor 

Car radio 
Intermittent, uncontrolled ON/OFF 
Random leakage in 10 pin plug 

Cassette recorder 
Tape jammed 
Cassette takeup hub misplaced. 

CCTV camera 
Picture keeps flipping upside down and back again 
Dry joint at inverting lens flylead 

Colour TVs 
Faulty picture tube, line output transistor and tripler 
Large spider shorted tube base connections. 
Severe shock when attaching antenna 
Crude and dangerous repair to ultor cap 
TV switches on spontaneously 
Resident ghost in old English inn 

Computer 
Unable to access data in bank computer 
Broken cable to disc drives 

Computer power supply 
Won’t start up 
390k ohm 1/4 watt resistor underrated 

Electric fences 
Fence pulses reaching ‘Front Door’! 
Broken earth return at controller 
Loud BANG at midnight 
Electro exploded after SCR failed 

Electronic organ 
Failure of most couplers 
Burnt up diodes on control boards 
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chromatograph Run over by a car (!) 

Repeated tripping of overload breaker Repaired with bits of wire and Araldite Jul 89 67 
Metallic label shorting oven element Jul 94 50 Only records at very low level (rad/cassette) 

tranceiver Wrongly terminated shield lead from bias oscillator Mar90 60 
Blown fuses, burnt tracks Loud squeals, hums, various other noises 

Boat frame shorting protection diode Oct90 122 Earth loops from bad design or poor installation Oct93 46 
ose timer Extremely noisy 

Controller blows fuses 100% dry joints . Dec 94 41 
One hose solenoid shorted Aug90 48 Remote controls 

licrowave oven Two examples of faulty remote controls 
Loud BANG after fuse replaced One failed component and one faulty installation Sep 94 = 43 
Varistor across mains damaged by lightning Oct 95 50 Safety 

IG welder Short to earth through apparently isolated transformer 
No go, then feed motor noisy Hidden earth link inside power socket Nov 88 57 
Track missing on PCB. Broken magnet in motor Jun93—s 47 Satellite tracker 

PA amplifiers Signal strength failed over a period of months 
Very low output Worn plastic coupling between motor and tacho Mar91_ 71 
Low voltage on valve heaters Mar94 42 Spark cutter 
Failed repeatedly at 10am Machine only works for about two hours a day 
Faulty 741 IC in tone control Mar96 42 Components overheated by nearby resistor May 91 51 

Phone system Stereo amplifiers 
Troubles with a ‘Valve Failure Alarm’ Distorts, then a very loud BANG 
Cured by the invention of the transistor Jul 95 42 Corrosion in earth return tracks Feb91 64 
Bursts of noise on temporary phone lines No go after teenage party 
Interference from electric train services Feb95 44 Power transformer melted Aug 89 66 
Loud hum on cordless phone Transmitters : 
Simple filter in base unit power lead Mar96 43 No go. Bias supply failed 
High error rates on telegraph circuit Emergency repairs with isolating transformers Dec91 64 
Pots twiddled to mask faulty equipment May 95 40 Problems with antenna coupling unit 
Echo on the line Solved by applying a little midnight maths Crt 92 >. a3 
Dry joint in trans/rec balance network Sep: 95°. 23 Maintenance reveals inefficient antenna 

Power supply Cut too short — redesigned to compensate Mar96 44 
Intermittent shutdown UV oscillograph 
Leakage produced by flux residue Mar 91 = 70 Started operating spontaneously 

Printer Two 5.6k resistors gone low value Apr94 48 
Prints OK but display not working VCR 
Dry joint on pinthrough on power supply board Jun 91 57 Won’t work at lunch time 

Radio receivers VCA 101IC 803 heat sensitive Jun 93 47 
Dial cord slipping. Can’t tune any station 
Tuning gang siezed by wax from FM coils Aug92_ 61 : 
Four faults with similar symptoms (Continued on page 49) 
Problems with servicing while on holidays Dec 94 42 

Need Help with a Bsekiga Filing 
How many hours have you spent, 

trying to locate that elusive fault? 

Let EFIL help you and your business. 

The 1996 Manuals and Software include information about? 
Most brands and models of TV and VCR, as well as Audio and Computer Monitors which are sold in Australia. 

15,250 Faults and their remedies. 

67 Different Cross reference charts for both TV and VCR. These charts are only available in the manuals. 

Total of 616 pages of invaluable service information that will save you time and money. 
102 Pages of Technical diagnostic tips with complimenting Flow charts to assist you to locate that elusive fault. 

Also this year EFIL is proud to release a new service help. This manual is all about and called Power Supplies. 

Features Include? 

* Detailed reference to power supply operation and how they work. 

* All types of power supplies used in all Consumer Electronic Equipment, such as TV / VCR and Computer Monitors. 
* Types of Faults occurring in power supplies, with diagnostic tips and repair procedures. 

Power Supplies is written and compiled by Rod Humphris. 

If you service Television or Video products, the EFIL Remedies Manuals and Software 

are a MUST for your workshop. 
EFIL products are only available for THE QUALIFIED TECHNICIAN or APPRENTICE. 

Electronic Fault Information Library Pty Ltd 
A.C.N 071 754 428 

Reply Paid 2028 PO Box 892 Sunbury VIC 3429 

Melbourne Office PH: (03) 97406994 FAX: (03) 97406990 

Phone or fax NOW for your FREE information package READER INFO NO.8 



As mentioned, the MPI vehicle is a 
six cylinder 3.9-litre engine with an 
EECIV engine management unit — 
which means it controls fuel injection, 
spark advance, idle speed and emis- 
sion devices. 
The EECIV system is a speed density 

type, meaning it relies on the throttle 
position sensor, (TPS), air (charge) tem- 
perature sensor (ACT) and manifold 
vacuum (via the manifold absolute pres- 
sure or ‘MAP’ sensor) information to 
determine the correct injector duration. 
The O2 sensor, mounted in the exhaust 
manifold, also monitors variations in the 

exhaust gas so that injection can be 
modified to optimise the mixture. 
The various external devices which 

form part of the MPI system are shown 
in Fig.1, together with their wiring and 
connections to the ECM. Twelve volt 
DC power is connected to the ECM con- 
tinuously via the KAPWR line (pin 
no.1), so that the ECM can retain fault 
codes and also store data about the O2 
sensor feedback, MAP sensor, TPS and 
engine condition. As engine wear occurs 
the fuel injector curve (milliseconds of 
‘on’ time) and ignition curve can be 
adjusted to optimise fuel effeciency and 
power. So when a new unit is installed, 
it may need three or four kilometres to 
settle into its new ‘home’. 
The ECM controls the various operat- 

ing modes, i.e., underspeed mode, 
closed throttle mode etc. In this sense it 
is similar to the XF system (see the XF 
article in EA for May 96). 

System hardware 
The system includes the normal injec- 

tion hardware and the ignition system 
has the Ford ‘trademark’ grey TFI (thick 
film ignition) module, mounted on the 
side of the distributor that also incorpo- 
rates the Hall sensor trigger for the sys- 
tem. There is a three wire (heated) O2 

AUTOMOTIVE 
ELECTRONICS 

The EA Falcon’s EECIV electronic fuel injection 
The Ford EA Falcon employs the EECIV engine management system. There are variations o 
the engine size and injection type, but all of the EECIV systems are very similar for the EA ge 
eration. The main difference is the type of injection system implemented, which can be either mu 
tipoint (MPI) or central (CFI) fuel injection. The two different systems will be covered, but | wi 
mainly be discusing the multipoint 3.9-litre six cylinder version. 
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Fig.1:The EA Ford MPI system devices and connections. (Diagram courtesy of 
the VACC Technical department) 

sensor in the exhaust manifold, so we 
can assume the ECM has a closed-loop 
mode and unleaded fuel must be used. 
(Leaded fuel coats the O2 sensor, reduc- 

ing its effective lifespan. It also has the 
same effect on the catalytic converter.) 
The coolant temperature sensor 

(CTS) provides the ECM with a volt- 
age relative to the engine temperature, 
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so that cold start, warm up enrichment 
and other various control modes can 
be invoked. The CTS is mounted in 
the thermostat housing on the front of 
the engine. 

Other devices that provide informa- 
tion to maintain idle quality are the neu- 
tral drive switch (NDS), aircon request 
(ACC) and power steering pressure 



lected a mode where additional load 
ill placed onto the engine, so to main- 
in idle speed and quality the ECM 
es appropriate action via the idle 
eed control (ISC) solenoid, which is 
ounted across the throttle plate. 
The vehicle speed sensor (VSS) indi- 

ates vehicle speed to the ECM, so that 
yector decell cutoff can be achieved on 

he MPI engine can be acheived. It also 
lows entering the lean cruise mode. 
The ECM also has diagnostic capabil- 

ties, and codes can be retrieved by 
horting the STI input to ground and 
onnecting an LED tester between the 
attery and STO pin. The canister purge 

valve (CPV) is controlled by the ECM 
and is opened when under certain condi- 
tions, via the CANP line. 
The MAP sensor outputs a frequency 

The signal should be a 5V_ square 
wave, and it can be checked on pin 45 
of the ECM. Fig.2(a) shows the fre- 
quency/vacuum relationship. The 
MAP sensor and TPS are supplied by 
the ECM with +5V DC (pin 26: VREF) 
and ground (pin 46: SIG GND). 

Fig.2(b) shows the coolant tempera- 
ture sensor and air charge temperature 
sensor resistance versus temperature 
characteristic. 

Fuel system 
System fuel pressure on the MPI vehi- 

cle is set to 250kPa (200kPa at idle), 
compared with 100kPa on the CFI vehi- 
cle. The fuel pump (FP) is under ECM 
control, and when pin 22 grounds 
(engine cranking or running) the fuel 
pump relay energises and supplies 
power to the fuel pump. 

The injector solenoid resistance is 
approximately 16 ohms on the MPI sys- 
tem and 1.4Q on the CFI system. This 
presents a problem because if a MPI unit 
is installed into a CFI vehicle and an 
attempt is made to start the vehicle, 
there is a possibility of damaging the 
injector driver stages. So ensure you 
have the correct part number installed in 
the vehicle when replacing the unit! 
(See Fig.3 for the part number listing.) 

Both the CFI and MPI systems have 
_ two injector output stages (banks 1 and 

2, on pins 58 and 59). There is one injec- 
tor connected to each bank on the CFI 
model and three, in parallel, connected 
to each bank on the MPI model. 

The injectors fire in completely dif- 
ferent modes on the respective vehi- 
cles. The MPI system fires alternate 
injector banks once every three igni- 
tion pulses — or when cranking, on 

proportional to the engine vacuum. | 

VACUUM (in Hg) FREQUENCY (Hz) 

Fig.2a: The MAP Sensor outputs a frequency that is proportional to engine 
vacuum. 

TEMPERATURE (deg C) 

Fig.2b: Temperature versus resistance for the CTS and ACT sensors. 

| 3.2 [Manual | CFE | 60 87 DA2A6S0 EX 
39 {Auto | CHL | 50_——_—| 87D 12650 DX 
| 3.9 |Manual | CFE | 40 8712650 CX 
[39 [ante [_mpr_| 30 | s7Daizaeso Bx 
| 3.9 ~~ —*|[Manual | MPI | ~—20_~—S_—| 87D A12A650 AX 
Fig.3: The different variants available in the EA range have ECMs that suit the 
individual vehicles. Note the X on the end of the part number — this means that 
this number is not significant and should be ignored. Later models may have a 
90DA prefix. 

every ignition pulse. 
In contrast the CFI system injectors 

fire alternatively on the positive edge of 
each PIP signal, for warm idle mode, 
and on the positive edge for bank A and 
then on the trailing edge of the same PIP 
pulse for bank B, when in ‘part load’ 
mode. “‘Decell mode’ spreads the trig- 
gering over two PIP signals, while in 
crank mode both banks (as with the MPI 
system) fire on every PIP pulse. 
The fuel pump is located in the fuel 

tank, on both the sedan and the wagon, 

and should deliver at least 800cc of 
fuel in 30 seconds — with the battery 
at +12volts! 

Ignition system 
The EA’s EECIV ignition system is 

very similar to the XF system, that is the 
distributor has a Hall sensor inside which 

interfaces directly to the TFI module. The 
TFI has six connections (see Fig.4), but 

the SPout wire does not have the green 
connector found on the XF. 

Instead of disconnecting the SPout 
connector to adjust the base timing, on 
the EA EECIV system the code mode 
is entered by shorting the STI con- 
necter to ground. The ECM then holds 
the timing steady for approximately 
two minutes, so the base timing can be 

adjusted. If the timing cannot be 
adjusted within this time, the engine 
will have to be switched off for at least 
15 seconds and the sequence restarted. 
Base ignition timing is set to 10°. 
The Hall sensor inside the distributor 

is different on the MPI and CFI vehicles. 
The rotor that interrupts the magnetic 
field is the main difference. On the CFI 
engine the cutouts and vanes are of 
equal length, so a square wave is gener- 
ated; however the MPI engine has a rotor 
with one short vane. This is relative to the 
No.1 cylinder position and therefore indi- 
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cates crankshaft position. 
The PIP signal, as with the XF system, 

triggers the ECM and it has a nick out of 
the corner of it to indicate the active tim- 
ing mode. The SPout signal also has tim- 
ing information superimposed on it, and 
the TFI module uses this information to 
switch the coil at the correct time. 

There is +12V supplied to the TFI mod- 
ule from the ignition switch. One supply is 
normal power and the other is the crank 
input. When cranking, the TFI module 
uses base timing to start the engine; but 
once started the ECM controls the timing. 
A basic test on the distributor, off the 

car, can be done quite easily. Connect 
the TFI module up with +12V to the sup- 
ply pin. The negative coil pin connects to 
an LED tester (pulled up to +12V) and 
signal ground and the distributor body to 
ground. When you rotate the distributor 
shaft, the LED should flash. This doesn’t 
test all of the features of the TFI module, 
but it does give an indication of the trig- 
ger circuit integrity. 

Earth connections 

Pin 16 of the ECM (IGN GND) is a ded- 
icated (quiet) earth for the ignition system. 
This is a reference earth for the TFI mod- 
ule, and does not carry the coil switching 
current. The heavy coil current grounds 
through the screws on the TFI module to 
the distributor body. The reason for this 
separate earth via pin 16 is to reduce noise 
and provide a good reference for the igni- 
tion control signal, for reliable operation. 

While we are on the subject of Ford 

12 [lle Speed (Hi ile fil) 12 ECT voltage high 

4 
KAM/ROM data loss TPS voltage high 

16 

21 |ECToutofrange | 63 

TFI Module 

O 

Earth connection 

Fig.4: Connections to the TFI module 

LED 

1 KOhm 

resistor 

1. PIP signal 

2. Spout signal 

3. Crank Signal 
4.+12 Volts (ign switch) 

5. Coil switching 

6. Ground ECM pin 16 

Shorting link* 

y GND | 

Fig.5: Connections for diplaying the diagnostic codes manually, with an LED 
and current limiting resistor. 

earths, Rex Vandenberg (the MD at 
Melbourne ECM specialist Injectronics) 
was telling me that lately he has had an 
automotive workshop with a late model 
Ford that was running quite ‘ragged’ — 
e.g. heavy fuel consumption, rough run- 
ning and hard starting. The power supplies 
and the inputs tested OK, except a ‘rich’ 
running signal was apparent on the O2 sen- 
sor wire. The customer was adamant that 
all power supplies and grounds were OK. 

The ECM was sent to Injectronics for 

O2 Sensor (rich) 

Power Steering Switch 

Fig.6: The MPI codes are listed above. When faultfinding, the codes act as a 
guide only because a rich O2 signal may be the result of a faulty MAP sensor 
or high fuel pressure. 
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testing, because there was a small bias 
voltage (approximately 3V) on the O2 sen- 
sor pin with the O2 sensor disconnected. 
Normally this pin should have zero volts... 
Upon bench testing the unit, it was dis- 

covered that the ECM O2 pin did have 0V 
on it, and performed faultlessly. So the 
unit was returned to the trade customer, 
but the fault was still apparent. 
Upon further testing, it was found that 

the earth (pin 49 — Hego reference 
ground, not shown in Fig.1) was quite 
resistive (i.e., disconnected). On the V8 
vehicle it is hidden amongst the hoses and 
wires around the rear of the engine. 

So this story reinforces the fact that all 
of the power supplies, auxillary supplies, 
grounds and reference grounds should be 
checked thoroughly. The solution to the 
above problem was quite elusive, because 

it was only a very small voltage that 
caused quite a major problem. 

Before I proceed, I should perhaps men- 
tion that Injectronics is an Australian 
owned company that remanufactures 
automotive electronic components for 
automotive workshops all over Australia. 
Unfortunately it is not a retail company; 
they only deal strictly within the automo- 
tive trade network. 

If you are not a trade customer and 
you feel that your ECM does need test- 
ing, you can always contact your local 
automotive technician for advice. Upon 
testing, they may recommend the ECM 
be sent off for further testing by a firm 
such as Injectronics. But direct trade 



quiries only to Injectronics, please. 

ault codes 

As mentioned earlier, fault codes are 
ored in ECM memory and can be 
treived by shorting the Self Test Input 

STD) to earth and connecting an LED 
ster between the positive terminal of the 
attery and the Self Test Output (STO) 
erminal. The diagnostic connector is 
ocated in the engine bay near the brake 
aster cylinder (see Fig.5). 
The codes can be retrieved in two main 
odes, key-on-engine-off (KOEO) and 

engine running. 
When performing any diagnostic 

tests, ensure that the engine is at operat- 
ing temperature. Also between tests, the 
ignition key must be switched off for at 
least 15 seconds. 

VHF tranceiver ‘ 
Using some channels kills front panel display 

The codes flash in a timed sequence 
order. There is fast data, which 
includes ECM ID and fault codes 
which can be decoded by smart data 
readers ($$$), and then there are the 
slow codes — which can be read with 

an LED and 1kQ resistor! 
The codes are presented as a series of 

0.5-second pulses, with two seconds 

between digits and four seconds between 
service codes. The codes and _ their 
description are listed in Fig.6. 

Once you have read the codes on a Ford 
a couple of times, it becomes less daunt- 
ing. But remember to ensure that the 
mechanical, air and fuel systems are in 

good order, because the ECM has no fault 

codes to indicate problems in these areas. 
That’s it for another month. Until 

next time, bye! + 

(Continued from page 45) 

Insulating washer missing from mounting screw Dec 92 48 

Video camera 
Bad pix. Only shadow detail showing 
Worn out tube after 7 years continuous use Jul 90 60 

Video monitors 
Intermittent everything 

12HPS55T Inadequate rating of focus pot & divider chain Jul 90 61 
110V unit blown up by accident 
Problems with restoring unit to serviceability Jun 94 47 

Vintage radios 
Won’t tune bottom end of broadcast band 
Clamp screw on top of gang loose Feb 88 46 
Morse code heard under all broadcast stations 
IF mistuned close to 500kHz marine band Feb 88 46 

GENERAL SUBJECTS 
Antennas __ Historical notes on ribbon cable Jun 91 56 

Domestic grade distribution amplifiers Mar 89 48 
Batteries Comments on polarity reversal Apr 95 44 
Batteries More notes on polarity reversal Apr 95 45 
Car electrics Changing generator polarity Oct 95 49 
Components Explanation of Philips numbering system May91 = 53 
Convention TETIA/TESA National Convention, Oct 95 Feb 96 30 
Colour TV Some triplers can be repaired Aug 89 ~—s 66 

Customers’ attitudes to junky sets Aug95 42 
Restoring a flood-damaged Philips K9 Sep 93 45 

Customers Comments on “Customers I have had!” Nov 95 46 
Digital TV Likely future problems with digital television Jun 94 50 
Diodes Cathode bands wrongly printed on new diodes Jan93 126 
Dry joints Comments on dry joints - cause and effect Oct 90 = 123 
Fuses Fuses that are physically intact but open circuit Jul 92 60 
Index Index to Serviceman stories Jan 75 to July 87 Jan 88 70 
LOPT Explanation of NEC line transformer numbering Nov 93 47 

More info on NEC line output transformers Jun 94 50 
Mega-amp World’s first 50 megawatt amplifier! Jul 92 62 
Remocons Comments on remote control transf. failure Mar 93 47 

Safety Recall of Samsung and Mitsubishi CTV Apr 93 26 
Comments on DEATH TRAP modifications Feb 93 48 

Serial numbers 

Comments about serial number sequences Apr 95 47 
Service tips Arguments for and against formal lists of tips Apr 95 46 
Tools Review of the TENTEL range of VCR tools Jan 94 46 
Training Notes on the 1988 TETIA/TESA Convention Apr 89-152 
Transmitter Measuring 3kV using the Ohms range! Nov 87 34 
Tropic proofing Reminiscences of Army life Aug 94 5] 
Valves Rejuvenating old valves with TV tube booster Jul 91 40 
VCRs Troubles with VCR antenna cables Oct 87 37 
Video camera 

More on bad focus from July 90, page 60 Feb 91 64 
Every care has been taken with the preparation of this index, but no responsibility can be accepted for 

errors or omissions. 
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YOU CAN 
AFFORD 

AN INTERNATIONAL 
SATELLITE TV 

SYSTEM 
For years you have probably 

looked at international satellite TV 
systems and thought “one day" 

YOUR OWN INTERNATIONAL 
SYSTEM FROM ONLY: 

$2300 
PAY NO MONTHLY FEES 
For Gorizont, Rimsat, Panamsat, 

Asiasat Il, Palapa C:, Apstar 2R’, Intelsat 

Programming available from Russia, India, 
China, USA, Asia, Indonesia, Tahiti, Phillipinnes 

HERE'S WHAT YOU GET: 
e 400 channel! dual input receiver 

preprogrammed for all viewable satellites. 

e 2.3m perforated sheet antenna 

e 20°K LNB 

e LNB cover 

e High efficiency feedhorn 

e@ 25m coaxial cable, with connectors 

e Analogue multisystem converter 

e Fixed elevation & azimuth rods. 

BEWARE OF IMITATORS 
Direct Importer: AV-COMM PTY. LTD. 

PO BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 / 9948 2667 Fax: (02) 9949 7095 

VISIT OUR INTERNET WEB SITE http://;www:avcom.com.au” 

YES GARRY, please send me more 
information on international band 
satellite systems. 
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Phone: ( ) 
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Clipping indicator 

for hifi amps 
This simple circuit will let you know if 

you are overloading your amplifier, caus- 
ing it to clip the signal — which can cause 
serious damage to the loudspeakers. R1 

AUDIO 
AMPLIFIER 

Loudspeaker 

Auto arming ignition killer 

After building a few versions of the 555 
timer based ignition killers, I thought I 
would add another variant. This circuit is 
auto arming (so you don’t forget to turn it 
on), low in current drain, which helps if a 

thief leaves the ignition on, as well as 
being cheap to build. I have installed the 
circuit in several cars, with no problems. 

The circuit is based on a 555 timer IC 
with R2, R3 and C4 configuring it as an 
astable multivibrator. The output of [C1 
(pin 3) starts in the high (off) state for 
— 

Circuit & Design Ideas 
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide any further information. 

and R2 form a resistive divider that is 
designed to provide a voltage sufficient to 
light LED1 as the amp’s output level 
becomes too high. D1 to D4 rectify this 
voltage, which lights LED1 as soon as the 
input voltage is high enough. 

I found that suitable values for Rl 

D1-D4 1N4001 

Cy) CLIP 
INDICATOR 

around three seconds, allowing the thief 

to get started. Then the timer switches 
low (on), turning on transistors Q1 and 
Q2 for 1.8 seconds, which connects the 
100uF capacitor C5 in parallel with the 
distributor’s points/transistor, stalling 
the car. This cycle repeats until the unit 
is turned off by the normally closed 
pushbutton switch SW1. : 
‘The auto arming part of the circuit 

comprises capacitor C3 in parallel with 
the relay contacts. This supplies the 
relay coil with a 12V spike when the 
ignition switch is turned on. This causes 

R1 

5.6Q 0.5A CONTACTS 
® 

TO cso, 
IGNITION l\00OuF—— 
SWITCH 25v ! ‘a 

3 
| 

ZD1 
16V 
1W D1 REED RELAY 

1N4001 COIL (1k) 
C1 is 
1uF Swi 
25V - MOMENTARY 

OFF SWITCH 
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100W, and 3.9k for 200W. To calcula 

the value for R2, find the peak voltag 
of the amp just before clipping and sub 
tract the voltage drop across the diod 
bridge. The formula to use is: (V(powe 
xX speaker impedance)/0.707)-(voltags 
drop of D1+D4+LED1) = clipping 
voltage. For a 75W amp with an 8 oh 
speaker, this equals 35V - 2.9V 
32.1V. This is the voltage across R1 at 
clipping. R2 then equals: (voltage drop 
across R2/voltage drop across R1) x Rl 
= (2.9V/32.1V) x 2.2k = 198 ohms. 
Add 10% to ensure that the LED just 
flashes on peaks before clipping, so R2 
+ 10% = 220 ohms. 

D. Francis, 

Cannonvale QLD $20 

the relay coil to pull in and automatical- 
ly latch the circuit on. If the momentary 
switch is then pressed, the coil current is 
broken and the coil releases the contacts, 
turning the circuit off. 

Supply filtering is provided by Rl, 
zener diode ZD1, Cl and C2 to prevent 
voltage spikes rearming the circuit while 
you’re driving along. ZD2 - 5 protect 
transistor Q2 from high voltage ignition 
coil spikes if a high tension lead comes 
off while the car is running. 
Anthony Doyle, 
Heathridge WA $45 



urn indicator warning device 

I developed this circuit to provide a ‘hard to ignore’ audible 
larm that sounds if the turning indicator on a car is left on for 
ore than 10-15 seconds after the car’s brakes have been 

eleased. When the footbrake is applied while the blinker is on 
(i.e., waiting in traffic to turn), the alarm is disabled. Once the 
brake is released, the circuit waits long enough for the car to 
complete the turn and for the signal to cancel. If it doesn’t can- 

cel (because the wheel hasn’t turned far enough to engage the 
canceling mechanism, perhaps due to changing lanes on-a 
highway), the alarm cuts in, sounding in time with the blink- 
ers to remind you to turn them off. 

Circuit operation is quite straightfoward, with [Cla and b 
forming an audio frequency oscillator which is gated on by the 
turn indicator signal on pin 6. The oscillator’s frequency can 
be tuned to the resonant frequency of the transducer by vary- 
ing the value of R2, providing maximum volume output. 

The oscillator’s output is fed into one input of IC1ld, which 
drives the piezo transducer via R5. This audio output is in turn 

BRAKE 
SWITCH 

BRAKE 

gated on or off by the RC network R6 and C3 which is charged 
up by diode D1 on each positive transition of the indicator out- 
put. The time delay of this network is around 10 to 15 seconds, 
depending on the duty cycle of the car’s indicators. 

If the foot brake is on, IC1c’s output will be low and C3 will 
be discharged through D2. When you take your foot off the 
brake, however, the input of I[Clc is held low (through the 
brake lamp itself), and its output swings high. This high is 
blocked by D2, and C3 is now allowed to charge — eventual- 

ly allowing the alarm to sound unless the footbrake is re- 
applied, which effectively resets the delay. 
A side benefit of monitoring the brake circuit is that if the brake 

light switch fails, the alarm will sound irrespective of whether the 
pedal is pressed or not, and if the brake lights burn out the alarm 
will come on immediately the indicator is turned on. 
The circuit can be mounted in a small plastic box under the 

dash and is very easy to install, requiring only three connec- 
tions to the car’s existing wiring. 

J. Walsh, 
East Ryde NSW $50 

TURN 
INDICATOR 

IC1 © 4011 
D1,D2 1N4148 

OS 
0.1 uF 
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HDD1 ACTIVE? 

HDD2 ACTIVE ¢ 

Recently I added a second hard drive to 
my IBM compatible computer. The origi- 
nal hard drive configuration was a single 
drive with the ‘HDD’ activity LED being 
controlled directly from the multi-function 
Y/O card. When the second drive was 

I 

added, the LED would light only when the 
master drive was active, but not when the 

slave drive was in use. 

After examining the controller card 
for any jumpers that would allow the I/O 
card to flash the LED when either drive 

was active, and finding none, I con- 

structed this simple circuit, 
Both the I/O card and the slave drive 

had LED connectors, and each had one 

pin that remained high during disk activ- 
ity while the other was pulsed low to 
flash the LED. This circuit simply uses 
these two active low signals to flash the 
one LED. The result is that the ‘HDD’ 

LED now flashes whenever either hard 
drive is active. 

The circuit was constructed on a 
small piece of matrix board, and 

power was supplied from a spare drive 

power cable dangling in the case. 
J. Simons, 

PalmyraWA $204 
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epee 3 Home Weather Stations 

Con pa | Weather Station —_—Deluxe Weather Station 
Now everyone can keep track of the changing weather Features a very large LCD screen for easier viewing when 
patterns with their own home weather station. This stylish unit either wall mounted or desktop. Provides geme! temperature 
provides an electronic barometer oe altitude: aie) resolution, as well as clock 
showing actual barometric mo (with alarm) and a calendar 
pressure & its trend over function. Also includes 
the last 24hrs, so you can selectable C/F temperature 
gauge the likely praniocs t in ‘and mb/inHg pressure read 
weather, or make use of © outs. Other functions include 
the forecast that the — an electronic barometer with 
weather station provides. pressure trend graph and 
Also measures indoor — direct readout, temperature 
temperature and relative compensated relative 
humidity to provide a — humidity display, and 
comfort indication. Desk | or general weather forecast 
wall mountable. Measures — icons. Includes fold out desk 
108 x 136 x 27mm (WHD), stand. Measures 133 x 182 
Requires 4 x AAA - x 26mm (WHD). Requires 4 
batteries. x AAA batteries. 

Cat D-3954 Cat D-3952 SS 

$1699 

Black Project Boxes 
Size Lx DxH 

Flexible Grommets 
1.0mm x 2m long 
Cat H-1720 2.95 48 x 95 x 37mm 
@ : Cat H-2840 $4.25 

1.6mm x 2m long 60 x 115 x 43mm 
Cat H-1721 $3.25 Cat H-2841 $5.25 

75 x 135 x 49mm 

Cat 1722 mee $3.45 Cat H-2842 $5.50 
95 x 160 x 6imm 

Hakko Wick Cat H-2843 $6.25 

De-Soldering Braid Door Viewer ew Mixed Pack 
5 times the usual length of our normal Hakko ae Jet aaoet ee. cicund corners Terminals / 

e . . | ; 2 s = 

Sek pee cae shines! Price Clear all-round view of the entire area Ties/Clips 
apa x 1.3mm N-1818 9.95 outside your door, even the walls tothe —= Handy selection | 

75m x 2.0mm N-1820 9.95 _ side and the ground below. for all your hobby — 

7.5m x 2.5mm N-1822 9.95 Cat L-5855 | _ and project 
: 95 needs. 

$ 12 : Cat H-3099 

$995 



ose IC the acts asa building block for timer. 
erga a timer or rears ‘sagged to be 

RF Test Oscillator 90 
Test and align your radio and other HF equipment with this 
new low cost RF Test Oscillator. With an up to date design, 
the RF test oscillator produces either CW or amplitude 
modulated signals which may be tuned continuously from 
350kHz to over 30MHz. Output is indicated on a four digit 
LED display and maximum output is around 250mV RMS with 
no load or 75mV into a 50-ohm load. Kit is supplied with all 
components, hardware, PCBs, 
case & pre-punched front 
panel. é 1 8 9 r 
Cat K-7343 

sealed Lead Acid Battery Charger va 
Charge your 12V SLA batteries directly from your car 
or boat battery. Charges up to 2A to a 13.8V 
endpoint. 
Features: 
@ 2A average current limit : 
@ Suitable for 6.5AH capacity or greater. D oa SLA BATTERY 
e@ Fuse protected g «6CCHARGER 
e Reverse polarity protection 

Kit supplied complete, including case and front 
panel label. 

Cat K-3211 

$4950 

FILICOH 
CHIP 

50W Stereo Amp VOVA 
An amplifier offering unique features not normally found in everyday home stereo 
systems. Output power is to 50W RMS per channel into 8 ohm loads. Designed with 
a coupler socket & switch set up providing direct stereo patch point between pre- 
amp output & the power amplifier. Ideal for home theatre where additional power 
amps or subwoofer amps need to be used in parallel. Kit is supplied with all 

9299 
components, hardware, PCBs, pre-punched case and front panel. 

Specifications: 

Output Jul ’96 
Single channel: 54W RMS 
Both channels: 46W RMS 
Input Sensitivity 
Power Amp: 1V RMS 
Frequency Response 
Power Amp Input: +0/-0.5dB 

20Hz to 30kHz 

Cat K-5590 

Put Our a cl To The Test! 
Electronic Fluoro Starter ? 4h 
Don’t get annoyed with your blinking fluorescent lamps any 
more. For rapid turn-on and blink-free running of your fluoro 
lamps this kit is sure to solve your problems. It fits in a 
standard starter case so the lamp wiring does not have to be 
altered. Kit is supplied with all specified components, PCB and 
standard Fluoro starter for use to house the project. 

Due late August 

$1950 NEW, 
Aug ’96 

Pocket Sampler v 
A low-cost circuit providing an interface 
between your computer and the outside 
world. Connects to your computer via 
the parallel port, giving 8-bit resolution 
over samples that can be taken on a 
time scale ranging from once every 
hour, down to 1 sample every 100us 
(10kHz). Project is complete with 
components, case, hardware, front 
panel label & software on a 3.5” disk. 

$3,450 © NEW, 
Aug ’96 

Infrared Remote Volume ica 
Based on a motor-driven potentiometer unit, this compact 
infrared control system can be installed in an existing 
amplifier, or housed in its own case and used as an external 
control kit. Kit is supplied with both transmitter and receiver 
boards plus 
components. 
Transmitter 
comes complete 
with deluxe case 
and front panel. 

Cat K-5407 

$699 En) Jul ’96 

Filter & Conditioner 0H 
Protect your precious electronic equipment 
from spikes and electromagnetic 
interference with this low cost, easy to 
build line filter. Easy to construct, the kit is 
supplied complete with components, 
hardware, pre-punched panels, case and 
a 4-way power board. 
Cat K-3088 

$599 
Ex) Jul ’96 

Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability 
to supply, sometimes problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are 
available, however if you’d like to check beforehand, please don’t hesitate to contact your local store. 



Aluminium Frame Tool Case 
A rugged lockable 
serviceman’s case with 
aluminium frame that’s 
suitable for carrying 
sensitive test equipment, 
cameras, notebook 
computers etc, as well as 
standard electronics tools. 
It’s supplied with an internal 
removable tool holder, 5 

I adjustable padded dividers, 
and a shoulder carry strap. 
Size: 480mm(L) x 
325mm(W) x 150mm(H). 

Cat T-4856 

$6995 
Accessories not included. 

Ryobi 
Cordless Drill 
Enjoy the convenience of 
working with the 7.2V 
Ryobi Cordless Drill. 

Cat T-4800 

$6995 

Toroidal Transformers Self Adjusting Wire Stripper/Cutter 

25/25V @ 160VA Strip And Cut In One! 
Cat M-1605 $49.95 Cat T-3622 

28/28V @ 300 VA Was $19.95 

a Now 
Cat M-1615 $69.95 Only 

Cat 1620 erat $69.95 $1495 | | 

M.Y.0.B Accounting Software Radio Receivers Registers — . 
Guide Books Includes fascinating frequencies to listen in on. Including: 
Get the most out of your accounting software with these Police, State Emergency Services, Ambulance, Aviation and — 
practical guide books. q hundreds of commercial frequencies. _ 

El Waking 
NSW | C Making The Most Of Ef he tos: of I $24, by “Now $19.95 | 

M.Y.O. a mS MYOB. es 
Cat B-6760 $20 _ es Vi Cat B-4142 — «$399 OE Wes $2495" Now $19.95. 

WA Cat B-4144 | 
Using M. Y.0.B © — Was $24.95 Now $19. 95 
Accounting Software [3/7777 ap cassie 
Cat B-7026 $3995 M.Y.08. Was $24.95 Now $19. 95 on 

| ime § SA/NT Cat B-4148 RADIO REG 
For use with M.Y.0.B. programmes: Peg me Was $24.95 Now $19.95 : 
Accounting Software 
Cat X-3082 $399 TAS Cat B-4150 
Accounting with Payroll. Lgl Was $19.95 Now $14. 95 
Cat X-7082 $599 — 
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MVT-7100E Deluxe Scanner Uniden 9000XLT Desktop Scanner 
| For great performance in a compact package, get to Our fastest desktop scanner. Large back-lit, 2-line LCD 
» know the MVT-7100E from Yupiteru in Japan. screen, twin turbo operation and 500 memories. Frequency 
| This hand-held scanner covers 530kHz to 1650MHz, and _— coverage is 25MHz to 549.95MHz and 760MHz to 1300MHz. 

provides 12 selectable step rates from 50Hz to 10 priority channels, AM, FM narrow and wide reception 
100kHz to cater for the variety of users modes. Plus many, many more features. 
across this wide range of frequencies. Cat D-2739 
Provides FM narrow and wide, AM, USB and BONUS 
LSB reception modes. Also featured are : 
1,000 memory channels divided into 10 banks a Discone Antenna- 
for easier scanning, 10 programmable search Uniden Value $99.95 
band memories, and 500 search pass ® 
memories to lock out unwanted frequencies Cat D-4845 
during Search operation. Large LCD screen 
for easier viewing. Complete with NiCad 
batteries, AC charger, telescopic antenna, car 
cigarette lighter lead and a carry strap. 
Cat D-2798 

°699 a YUPITERU 

Yaesu FRG-100 HF gar G GPS2000 Communications Receiver eek —. 
Combines the latest microprocessor and RF design concepts to Satellite Navigator 

achieve a level of performance and ease of operation that you'll Designed especially for the outdoor 
really appreciate. AM, SSB, CW and FM (optional) modes. enthusiast. Hand held, portable, 
® Covers 50kHz to 30MHz. affordable and easy to use. 
@ 50 Tunable memories. Splash proof housing. Tracks up to 12 
@ Sharp IF filters for improved SSB reception. satellites for faster updates. Operates 
® Supplied with detailed instructions and DC cable. for up to 17 hours on 4 AA alkaline 
Cat D-2790 aetna , batteries. Scroll through 4 graphic 

navigation screens to show your 
position, direction, speed and progress. 
Weighs just 283g and measures 167 x [i 
SExaomnm. ——~. | 
Cat D-3900 

\ “daps SYSTEMS | 

(MAGELLAN 
WONT 

For further information, orders or the location 
of your nearest store call: 

AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 
| Owl (Od, 1C@ S Or Fax: (02) 805 1986 or write to: 

Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 

NEW ZEALAND Phone: (09) 480 8049 or (09) 480 3331 
Or Fax: (0800) 800 290 or write to: 

Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 

All major Credit Cards accepted. O/Nite Courier Available. 
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Construction Project: 

LOW COST 
POCKET SAMPLER: 
This compact PC-driven analog sampler boasts a number of useful features, not the least of 
which is that it requires no batteries or power supplies. Using a bit of ingenuity in the design, it 
runs off power from the PC, supplied to it via the parallel port. This makes for a handy, low cost 
interface between your computer and the outside world, allowing you to monitor voltage changes 
over periods ranging from milliseconds to months. 

by GRAHAM CATTLEY 

If you have ever wanted to use your 
computer to log voltage measurements, 
particularly over an extended period of 
time, your first thought might be to use 
one of the fancier multimeters sporting 
an RS-232C computer interface. This is 
all very well, but the cost of such a setup 
can be a bit over the top if you just want 
to log the charging voltage of a NiCad 
battery pack overnight, or monitor the 
temperature of your refrigerator over a 
24 hour period. 
With this sort of need in mind, we set 

about designing the Pocket Sampler — a 
small, low cost data logger/sampler that 

This is one of the projects 
that doesn’t require a power 
supply, as the sampler 
draws its power directly 
from the computer’s parallel 
port. Based on the ADC0804 
A/D converter, the sampler 
draws only a couple of mil- 
liamps when running, which 
can easily be supplied by 
the eight data lines on the 
port. 7 

SKT1 sWia : 
INPUT oy’ 

'; 4 

SWib 

connects to your computer via the paral- 
lel port, giving readings with 8-bit reso- 
lution over a 0-2V or 0-20V sampling 
range. With the software supplied, sam- 
ples can be taken on a time scale ranging 
from once every hour, down to about 

one sample every 100us (10kHz). 
The fact that it will sample this rapid- 

ly also means that the Pocket Sampler 
can be used as a simple low frequency 
digital scope, to examine audio and 
other signals up to about 5kHz. 

Another handy feature of the Pocket 
Sampler is that it has been designed to be 
powered by the computer’s parallel port 
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itself, eliminating the need for batteries, 

plugpacks or power cables. This means 
that the sampler is always ready for use, 
whatever the occasion, without your hav- 
ing to hunt around for a fresh battery. 
The driver software that controls the 

sampler caters for just about any appli- 
cation, from a month-long data logging 
operation, through to audio sampling. 
The incoming data can be plotted on 
screen, and can also be saved on disk to 

be later imported into your favourite 
spreadsheet or other software. 
As the software will run on almost any 

PC, you can now leave an old XT to log 
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your data, while you use your ‘real’ com- 
puter for more interesting applications. 

Circuit description 
Looking at the circuit diagram, you can 

see that the main analog to digital con- 
version is performed by [C2, a low cost 
ADC0804 analog to digital converter. 
This IC is very useful, as it can perform 
an eight-bit digital to analog conversion 
in less than 100us whilst maintaining 
one-bit accuracy. (It can also run at high- 
er speeds — even up to 25kHz (40us con- 
version time) — however you suffer a 
corresponding loss of resolution.) 
The ADC0804’s sampling rate is 

determined by the frequency of its inter- 
nal clock, as it takes 64 clock cycles to 

perform one eight-bit conversion. From 
these figures, it is easy to see that in 
order to obtain a 10kHz sampling rate, 
we will need a clock frequency of 64 x 
10kHz, or 640kHz. 

The values of 10k and 47pF, for R9 

and Cl respectively, set the chip’s inter- 
nal clock to around 750kHz — a little 
faster than necessary in order to allow 
for component tolerance. 

All of the ADCO8xx series of A/D 
converters perform an 8-bit conversion 
on the voltage between their two Vin 
inputs (Vin+ and Vin-), and it’s this dif- 
ferential voltage that is finally convert- 
ed. In this circuit, we are tying the Vin- 
input to ground and using Vin+ as the 

SAMPLE 

V_ CALIBRATE 

main input, effectively giving the con- 
verter a ‘ground reference’. 
While Vin+ could be connected 

directly to the input socket on the box, it 
is sensible to provide a degree of input 
conditioning, just to be on the safe side. 

This is performed by the two catcher 
diodes D1 and D2, along with R4 which 
limits the input current to the IC. 
The resistor divider network compris- 

ing R1, R2 and R3, along with SWla, 

allow for an input voltage division of 
ten, giving the sampler a full scale read- 
ing of 2V or 20V, depending on the 
position of SW1. Swlb provides the 
computer with feedback on the switch 
position so that the appropriate scale can 
be displayed by the computer. 

Self powered 
As mentioned earlier, the Pocket 

Sampler runs off power supplied by the 
parallel port — this is done by setting all 
of the eight data bits on the port high, 
and then using this ‘combined high’ to 
power the sampler (we can get away 
with this as the sampler only draws a 
couple of milliamps). Diodes D3 to D9 
are included as a safety precaution, in 

case all of the data bits were not set high 
when the sampler was first plugged in. 

This system of ‘stealing’ power from 
the port certainly has its advantages, but 
it also comes with a major disadvantage, 

in that the final supply voltage can vary 

from computer to computer. 
Checking the voltages produced by a 

variety of different computers of vary- 
ing vintages, we found that the sam- 
pler’s supply voltage ranged from 3.20V 
up to 4.45V on various brands of paral- 
lel port (This is more than enough to run 
the Pocket Sampler, which will operate 
on voltages as low as 2.5V). 

In order for any ADC to operate cor- 
rectly, it needs to be supplied with a ref- 
erence voltage with which to compare 
the input voltage. In the ADC0804 this 
is achieved by a pair of 16k resistors 
built in to the chip. These are internally 
connected between Vref/2 (pin 9) and 
the chip’s power rails, and hold the pin 
at half the supply voltage. 

This works very well if you want the 
sampler’s full scale reading to equal 
the chip’s supply voltage, but in this 
project the supply voltage can’t be 
guaranteed to be the same from com- 
puter to computer. If we were to rely 
on this built-in half rail reference, we 
wouldn’t know what the full scale 
voltage was, and thus couldn’t scale 
the readings accordingly. 

Instead, we provide our own voltage ref- 
erence via the 5k trimpot VR1 and the 10k 
resistor R8. This — along with the chip’s 
two internal 16k resistors — lets you set 
the. voltage at pin 9 to 1.0V volt, giving the 
ADC a full scale output of 2.0 volts. 

Turning now to IC1, you'll see that it 
is a 2.5V voltage reference supplying 
the resistive divider made up of R6 and 
R7. With 2.5V applied to the top of this 
divider, the junction of these two resis- 

tors is held at a relatively stable 1.0V 
regardless of supply voltage. SW2 
switches the ADC’s Vin+ input between 
either the sampler’s input signal or this 
1.0V reference. 
This voltage reference lets you ini- 

tially calibrate the sampler, and also 
check the calibration at any time, par- 
ticularly if you’re using the sampler 
on a different computer. 

Good question! 
Having said that, the question that no 

doubt springs to mind is: If you can sup- 
ply a 1V reference voltage to SW2, why 
don’t you just feed it in to pin 9 and let 
the ADC use it as its reference, instead 

of using the trimpot? 
It’s a good question, with an equally 

good answer: The 16k resistors connect- 
ed to this pin inside the ADC tend to 
drag the pin’s DC level towards the pos- 
itive supply rail. Of course a low imped- 
ance one volt reference applied to this 
pin would solve the problem, but this 
would mean another IC on the board, 
and a corresponding increase in cost, 
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Pocket Sampler 
size and circuit complexity. 
With the aim of making this project 

cheap and simple, we decided to go with 
the current circuit which only needs 
recalibrating if the sampler is used on a 
computer with a different parallel port. 

Eight into four 
The last aspect of the circuit’s opera- 

tion is based around the fact that the par- 
allel port on a PC only has a five-bit 
input port, while the ADC0804 chip 
delivers an eight-bit digital value. If we 
want to transfer an eight-bit value back 

. to the computer over five lines, we are 

obviously going to have to pull a few 
tricks. As it happens using IC3 we can 
perform the transfer using only four of 
the input lines, plus one of the port’s 
output control lines. 

IC3 is a quad two-input multiplexer, 
and it is used here to chop the eight-bit 
value from the ADC into two four-bit 
values (‘nybbles’) which are sent along 
four of the port’s inputs separately, one 
at a time. The software controls the 
order in which the nybbles are sent, by 
toggling the STROBE line high and low 
to receive the low and high halves of the 
byte respectively. 

If you look carefully at the circuit dia- 
gram, you'll see that the STROBE line 
also connects to the WR input on the 
ADC0804. This input is rising edge trig- 
gered, and it is used to trigger the ADC 
into starting a new sample, so that as 

soon as the computer has finished read- 
ing in the second nybble, the STROBE 
line swings high, triggering the ADC 

into starting a new conversion. 
Once the two four-bit nybbles are read 

in, the software re-assembles them into 

an eight-bit byte which is then either 
plotted on the screen or saved to disk. 

The fifth, and so far unused, input on 
the port allows the software to monitor 
the status of the sampler and thus know 
when the next sample can be read. This 
input is connected to the interrupt output 
of the ADC (pin 5), and this line will go 
high while the sampler is actually per- 
forming a conversion. By waiting until 
this line goes low before reading in the 
byte, and triggering the sampler to start 
a new conversion as soon as the byte has 
been transferred, fully synchronous 
operation is assured. 

I mentioned earlier that SW 1b was used 
to inform the computer as to the voltage 
scale selected (2V or 20V). This would 
obviously need to connect to an input on 
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the parallel port — but as you probabl 
realised, we’ ve used them all up! 

The way around this is connect th 
switch to one of the existing input line 
on the multiplexer via a 10k resistor. 
This has no effect on normal operation, 
but if the computer disables the ADC by 
taking its chip select (pin 1) low via the 
AUTO-LF output control line, the 
ADC’s outputs go into a tri-state or high 
impedance mode. SW1b will now have 
an effect on the state of the eighth bit, 
and if the software now reads in the 
high-order nybble and looks at bit 4, it 
can determine the position of the switch 
and alter the scale accordingly... 

Construction 
Construction of the Pocket Sampler is 

relatively straightforward, with all of the 
components mounting on a small PCB 
measuring 45 x 73mm and coded 96ps08. 

Before you start adding components, 
carefully examine the PCB to make 
sure that it has been etched correctly 
and that none of the tracks have been 
cut by misplaced holes. Some of these 
tracks are very thin — especially those 
around the DB25 connector. 
The next thing to do is to trim the cor- 

ners off the board, as indicated by the 

guidelines, so that the board fits easily 
into the box. At this stage, you might 
also like to enlarge the holes for the 
DB25 socket so that a pair of 6BA bolts 
can be used to secure the board (and 
socket) in the bottom of the box. 

This done, insert the 11 PC terminal 
pins on the board using a small pair of pli- 
ers, and solder them in place. Next are the 
four links, which can be made from scraps 

of tinned copper wire (or resistor leads). 
These should be kept as straight and flat 
as possible to prevent shorts, as they run 
quite close to the IC pins. 
The remaining components can now 

be installed in almost any order, using 
the overlay diagram as a guide. (You 
might leave the DB25 socket until last, 
as it makes the board a little difficult to 
handle.) Once everything is on the 
board, carefully inspect the solder 
joints around IC2, IC3 and the DB25 
connector; several tracks run between 
the pins on these components and it is 
easy to accidentally bridge or short out 
one of these tracks. 
Once you are happy with the board, 

wire up the two switches as shown in the 
overlay, along with the BNC socket, and 

This screen shot shows a waveform 
recorded by the sampler. As you can 
see, the Pocket Sampler can be config- 
ured to take samples from few millisec- 
onds, to once every four days or so. 
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Price Breakthrough ! 
Turn Your PC into a 50MS/s 

Scope, Spectrum Analyser & Meter 
Pico’s new ADC200/50 and ADC200/20 are high speed interface boxes that con- 
nect directly to your PC’s parallel printer port. Used together with PicoScope 
Software they turn your computer into a professional high speed digital storage 
scope, spectrum analyser, AC meter & counter. 

e 50MS/s dual channel Digital 
Storage Oscilloscope 

e 25MHz Spectrum Analyser 

e AC V and Frequency Meters 

e Lower cost 20MS/s unit also available 

¢ Comprehensive WIN and DOS soft- 
ware supplied 

e Multi-task 4 Instruments simultaneous- 
ly under PicoScope for Windows 

Introduction 
The ADC200 simply plugs into the parallel 
port of your PC, no complicated setting up 
- just run the PicoScope for Windows soft- 
ware and start measuring. By making full 
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use of the Windows environment, it is pos- 
sible to view the signals on each channel 
in several ways simultaneously. Notice 
that the screen shot above shows the four 
instruments running simultaneously. 

Large Memory for Fast Data Collection 
The ADC200 has a much larger memory 
than most DSOs: 8K per channel. This 
affords users of the ADC200 some of the 
luxuries enjoyed by users of high end, 
expensive DSOs, such as capturing large 
amounts of data over a longer time peri- 
od, or capturing short bursts of data with 
a great amount of detail. 

Pre and Post trigger delays can be select- 
ed in 1% increments, ensuring that the 
required part of the waveform is captured. 

‘One off’ Events Captured in Real Time 
To assist in locating intermittent faults the 
ADC200 has two special trigger modes. 
The first is a ‘display overwrite’ mode: the 
scope is left running continuously. Any dif- 
ferences from the normal waveform will be 
clearly highlighted on screen, even if they 
only occur once. 

The second special trigger mode is a sin- 
gle shot/write to disk mode. The trigger 
can be set to capture only out of range 
signals with the scope again left running 
continuously. Later, all recorded events 
can be reloaded and examined. 

Two Versions Available 
The ADC200/50 performs as a 5OMS/s 

DSO with scope and spectrum analyser 
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operation up to 25MHz, while the lower 
cost ADC200/20 performs as a 20MS/s 

DSO with scope and spectrum analyser 
operation up to |OMHz. 
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scope Display DM 
Tektronix’ WaveMeter 
is a 3 3/, digit 
autoranging TRMS 
DMM with 5MHz 
scope display. 

AVEMETER 

For technicians and 
engineers who need a 
convenient way of 
quickly checking the 
waveshape of a mea- 
sured signal, as well as 
checking for noise, 
glitches and distortion. 

The basic DC accuracy 
is an adequate 0.3%. 

Display resolution is 
128 x 64 dots, with 
backlighting. Tektronix 

TekScope i (i 

True 500MS/s Digital Storage Scope 1. 
Tektronix THS720 TekScope combines a full featured 100MHz Digital Real Time oscilloscope with a 
True RMS digital multimeter and data logger, in a rugged, a affordable, ny operated instrument. 

Why You Need One ADC per Channel 
An easy test for a scope: connect 
both input channels to the same test 
point and try capturing a repetitive or 
even better, a single shot event. 

is indepen- 
Each channel 

dently isolated 
rom chassis 

DMM Mode 
¢ 4000 Count 

Display 
e Autoranging 

¢ VDC & ADC 
eVAC&AAC 

True RMS 
e Ohms 
e Frequency 

e Diode 
¢ Continuity 

SCOPE Mode 
e 5MHz scope 
e 16MS/s 

digitiser 
e AC/DC V&A 
e Scale, Position 
and Trigger 
Controls 

e Pre, Post & 

Centre Trigger 
e Auto/ Manual 
Ranging 

and other 
The diagrams below illustrate the dif- Lanne 

. channels 
ference between scopes with a time- 

shared digitiser or dual ADCs. 
F , True RMS 

| vel Digitisers auforanging | Dual Digi 

NO il i Fa a : DMM with ——- 

a int: reli data logging | al am MU |_ pei a logging 
Scope with 

Dual digitisers 

1 Digitiser: for full band- 
| || both channels width and 

tied to a single 

| AA | test point: unre- sample rate on 

: Hable: elspa! each channel 

FOR TAX EXEMPTION, PLEASE 
INCLUDE OFFICIAL ORDER WITH 

SALES TAX EXEMPTION 
NUMBER. 

ee ee ee a a a a a ee ee ae ee on oe 
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Total Price 

e Sydney Tel - 519-3933 

=) 'd[ete) ks @®eeeeeeeeeeeseeeseeeaeeeoeeeeaeeeaeeoeaoeaoeaeeeaeeo eee eee ee @ 

The Ultimate DMM “#22 e ImMda e Display 
e Dual Displa 

The DMM870 offers sCeane ee 
extraordinary relia- Bar Graph 
bility and confi- e Autoranging 
dence of measure- ¢ VDC & ADC 
ment with 0.06% . Mis ne AC 

3 rue accuracy & 4 3/, Rite 
digit resolution. 

The DMM870 offers 
all the measurement 
facilities listed on the 

right, plus the conve- 
nience of simultane- 

ous dual measure- 

e Frequency 

¢ Capacitance 
e dB and dBm 
e Temperature 

e Diode 
e Time Stamp 

e Ims 
ments, and the ability Peak-Hold 
to measure spikes & e Auto Hold 
inrush currents using e Hi/Lo Limits 
the high speed peak ¢ MIN/MAX/AV 
hold, even with time , ‘ e Memory 
stamping information. Tektronix e Delta Mode 

“Digital Real 
Time” technology 
captures what 
other scopes miss 

— 21 automatic 

measurements 

face, with in-built printer drivers 

Advanced trigger- 
ing, including 
pulse width 
and video Tektronix 

Enclosed is my cheque/money order for $ or 

Please debit my [J Bankcard [J Mastercard [J Visa 

Card No. 

Signature Expy Vale. 2 J 

Name 

Organisation 

Address 

Suburb Postcode 

Send to: Emona Instruments 

PO Box 15, Camperdown NSW 2050 
Uh ae i 51 9 3933 Fax MADE) 950 1378 ee | 

e Melbourne Tel - 9889-0427 

RS-232 computer and printer inter- 



Affordable Handhelds SCHOSHSHHSHSHHHSHSHSHHSHOHSHHHSHSHHOHOHHOHHHHHOOHHSHHOEEHEE® 

Lux /Light Meter 
3 1/2 Digit 

Pocket Sized 

The EMT-201 features 

an attached 

light sen- x 
sor and =. | 
special LIGHT METER 

low power 
consumption 
circuits for 
long battery 
life. 

e Lux 

2000/20000/50000 

e Ft-Candle 
200/2000/5000 

e Resolution 
1 Lux & O.1FC 

Pocket DMM 
33/4 Digit with 
LCD Bar Graph 

The compact 
FINEST model 227} 
is a robust, - 

autorangingDMM. 
The holster pic- 
tured is standard. 

e 7 Measuring 
Functions 

e AC/DC Volts 
0 to 750V 

e Also 

Ohms, Capacitance, 
Frequency, Logic & 
Audible Continuity 

e Record Mode 
stores Max & Min 
readings 

TekBench  §  —-—s_—(«s“‘é‘éihhhhhhihththh hha 

“Overpowered - Underpriced” 

Digital Real Time Scopes 
Tektronix’ affordable TDS-300 series offers the user brilliant signal cap- 
ture, display and measurements facilities at unheard of prices in 
100MHz, 200MHz and 400MHz bandwidth Digital Real Time scopes. 

e In-built FFT for simultaneous spectrum analyser and scope display. 
e In-built MD-DOS™ floppy drive for quick and easy transfer of data points and 
waveforms (PCX, TIFF, etc) to PC programs (200/400MHz models only). 

e Five times oversampling on each input offers true high speed single shot signal 
capture of real-world signals at 2GS/s, 1GS/s and 500MS/s. 

e Traditional Delayed Timebase for zoom and accurate signal measurement. 

As well, the TDS 300’s include 21 auto- 
matic measurements from frequency and 
time measurements to RMS voltage calcu- 
lations and various maths functions. 

e Brisbane Tel - 3367-1744 

tional value, the 

general purpose 

comes complete 
with holster. 

Thermometer 
3 1/2 Digit 

Pocket Sized 

e EMT-501 
Dual Input 
-50°C to 
1300°C 
range , 

eStandard OF 
TP-1A a. 
fast, bead K- . 
type probe 

e Resolution 
0.1°C maximum 

ep THERMOMETER 

a” = 

e Optional Probes 
Surface probes: 
C2: heavy duty to 4Q02 
TP-O4: to 400°C 
Immersion probes: 
TP-O2A: 4mm to 750°C 
TP-03: 8mm to 1300°C 

Professional 

DMM 
Finest’s most 

popular DMM 

Providing excep- 

FINEST model 

201 is ideal for 

measurements. It 

e AC/DC Volts 
0 to 750V 

e AC/DC Amps 
Oto 1OA 

e Ohms 
0 to 20MQ & Audible Continuity 

Priced from just $3,995, excluding tax, for 
the 1OOMHz dual channel model, 

Tektronix now offers unbeatable value in 

high performance scopes. Call now! 

e Perth Tel - 361-4200 

1000A 
AC/DC 
33/4 Digit 
Clamp Meter 

The new FINEST 
model 113 is a 
rugged general pur- 
pose clamp meter, 
designed for single- 
handed operation. 

e AC/DC Amps 
to 1OOOA 

e AC/DC Volts 
to 600V 

e Ohms 
to 400Q, 0.1Q res. 

e Frequency 
to AMHz 

Pattern Generator 
Handheld TV pat- 
tern generator 

with RF output. 

The Promax GC- 
981B is designed 
for testing colour 
and B/W TV sets. 

All test patterns 
include a circle for 
geometry adjust. 

e TV Standards 
PAL B,G,H 

e Test Patterns 

9 video patterns 

e Video Carrier 
A7Mhz to 860MHz 

e Sound 
mono sound FM, int 

iodisiiMeiieding sta 

Tektronix 
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Better Designs 

Guaranteed 
with 
Electronics 
Workbench 

Just click and drag to create and 
edit circuits. Mix analogue and 
digital devices in any combina- 
tion with full control over values, 
component models and behav- 
iour. Try ‘what if’ scenarios and 
fine tune effortlessly. And on- 
screen waveforms always match 
actual circuit response. You'll 
create better designs faster - 
Guaranteed! 

Guaranteed Satisfaction 
Join over 70,000 customers and expe- 
rience the power, flexibility and value 
that only Electronics Workbench 
offers. Receive unequaled service and 
free, unlimited local technical support 
by phone, fax, e-mail and also 
Interactive's WWW, CompuServe 
and BBS. You'll be delighted. 

True Mixed-Mode Power 
Connect any analogue or digital 
device to any other device without 

Electronics Workbench 

Edit Circuit Window Help 

limit. Integrated 32-bit SPICE ana- 
logue and native-mode digital simula- 
tion. 

Real-World Digital 
Real-world TTL and CMOS, complete 
with propagation delays and fanout. 
Unique at this price. 

Real-World Results 
Unlimited supply of over 200 device 
and IC types providing 350 real- 
world component Rodek: with anoth- 
er 2,100 component models available 
as Model Sets. All perform as real 
devices do. 

Netlist Connectivity Option 
With the SPICE I/O option your 
designs can be imported and export 
ed to other SPICE-based simulators 
such as PSpice and MicroCap. 

PCB Export Option 
The optional PCB Export will enable 
you to export the schematic files into 
popular PCB design packages such as 
Protel, OrCAD, Tango and others. 

Electronics Workbench 
en 

Electronics 

4 @ Emona News 

VERSION 4.1 FOR WINDOWS 
95/NT/3.1 AND MACINTOSH 

Ask about the Engineer’s Pack with thou- 
sands of additional models and more. 
Version 4.0 users call for your free 
upgrade. 

Download the demo from Interactive’s 
WWW site: hito://www.interactiv.com 

INTERACTIVE 

Temperature & 

RH Recorders 
Escort Juniors are 
low cost, self con- 
tained electronic 
temperature and 
humidity recorders 
for industry, cli- 
mate monitoring, 
perishables trans- 
port and storage. 

The Escort Junior range of temperature 
and humidity recorders are “ 
your insurance that the 
goods and services you 
provide meet necessary 
specifications. 

They are available in three — 
versions with either internal or 
external temperature sensors, as well as a 
model with both humidity and temperature 
sensors. 

Data is securely recorded in non volatile 
memory which remains 

available for down- 
loading even in the 
event of battery fail- 
ure or removal. The 
lithium battery has a 

typical two year ser- 
vice life. 

Ba 
gi 

The Juniors record in real time and can be 
programmed to start on demand by mag- 
net swipe or with a specific date and time 
wake up. The electronics are housed in a 
robust ABS plastic case which fits easily 
into the Reader Interface for serial data 
transfer to a PC. 

Alternatively, the battery powered Escort 
Junior Chart Reader allows fast and conve- 
nient “on site” down- 
loading of data in 
graph or over/under 
specification list form 
in those situations 
where PC’s are not 

available. 

Tech Innovators 

All prices quoted exclude sales tax. 

E.&O.E. Prices and specifications subject to change without notice . © copyright 1996 Emona Instruments Pty Ltd All trademarks are the property of their respective owners. 



This shot shows how the board is mounted in the box, as well as showing the 
wiring to the switches and BNC socket. 

you can get started on the box. 
A slot 53mm wide by 20mm deep needs 

to be cut in the left hand side of the box in 
order to accommodate the DB25 socket. 
You are probably best off using a sharp 
hobby knife to remove most of the plastic, 
and finishing it off with a file to give the 
slot clean, straight edges. 

Drill a hole in the top end of the box, 
10mm down from the lid to mount the 

BNC socket, as well as two holes in the 
lid for the switches. You can use a copy 
of the front panel artwork as a guide 
when drilling these last two holes, so 
that they will line up with the legends on 
the front panel. 
Use a pair of 20mm M3 countersunk 

bolts and a couple of 6mm spacers to 
support the PC board 6mm above the 
bottom of the box, so that the DB25 

SK2 

SWia 

c= 

a SWI 4 sw2 

|° +: 

2}° 2]2 

fo 5 ae 

- 

R10, —__________— 

ADC 0804 

: 

The overlay diagram above shows the mounting position of all the components 
on the board. Use a short length of shielded cable to connect the BNC socket, 
to prevent noise. 
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zs Speakers 
| Kits & Drivers 

NEW DC-X Kit 
Breakthrough 

95dB/W/M 
35Hz- 20KHz +/- 2dB 

+/- 5 Deg 120Hz-20KHz!!! 
-3dB at 31Hz 

VAF'’s proprietary physical engineering know-how 
has paid off. No kit loudspeakers other than 
VAF’s can meet the above specifications. This is 
not marketing hype, the DC-X is a breakthrough 
product. Take it very seriously. 

Full Kit Without Cabinets: $1099pr 
Full Kit Including Cabinets: $1399pr 
Fully Assembled & Tested: $1799pr 

Also 14 other models from $225pr to $5800pr 

New State of the Art Drivers 

Direct drive line source tweeters 

VAF 102 dB/W/M 16cm $199 
VAF 108 dB/W/M 52cm $386 
VAF 114 dB/W/M 2meterhigh $999 
These measure within +/-2db from 2.2KHz - 
19KHz. Depending on cross overs are rated to 
100W, 400W & 1000W respectively!!! Perfect for 

low power Audiophile amplifiers or high power 

sound reinforcement... 

100 dB/W/M 190mm Midrange Driver 
+/-2db 500-9K $199 
97 dB/W/M 337mm 19Hz Fs Woofer 
+/-2db fo-1.8K $299 
98 dB/W/M 386mm 19Hz Fs Woofer 
+/-2db fo-1.2K $575 

All with 3 Year guarentee 
Most kits also 7 day money back 

© HOWTO ORDER Phone or Fax 
order and use your Bankcard, Mastercard or 
Visa. 
Post your order with money order, bank 
cheque or credit card details 

@ Delivery on drivers: $18 per order ( fully 

insured ) in Australia 
Delivery charge on Kits: Flat rates ( fully 
insured ) . Please call. 

Phone FREECALL 1800 818882 

VAF Research 
291 Churchill Rd 

Prospect S.A. 5082 
Phone: 08 269 4446 

Fax: 08 269 4460 Red hed Rl 
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Pocket Sampler 

socket fits flush inside the cut out; the 

close-up photo should help you in this 
final stage of construction. (Note that if 
you use metal spacers, you should also 
use a couple of insulating washers to 
prevent shorts across the trackwork 
under the board...) 

Testing, testing 
Once the Pocket Sampler is assembled, 

plug it into the parallel port of your com- 
puter (using a DB25 plug to DB25 plug 
computer cable) and run the sampling 
software POCKET.EXE. Assuming the 
correct parallel port is selected in the soft- 
ware, you should be able to measure 
something around 3 - 5V DC between the 
cathodes of diodes D3 to D9 and the body 
of the BNC connector. 

If not, unplug the sampler, and check 
that you are using the correct parallel 
port for your computer, as it can vary 
from machine to machine. If the port 
address seems to be correct, the problem 
is probably in the hardware and so there 
is nothing for it but to take the sampler 
apart and start checking... 
One place to look is the parallel 

cable itself; the Pocket Sampler uses 

NEW KITS FOR 
EA PROJECTS 

FROM DICK SMITH 
ELECTRONICS: | 
Pocket Sampler (August 1996): 
The DSE kit is complete with all 
electronic components as 
described, pre-punched plastic 
box, front panel label and the 
authors software on 3.5” floppy 
disk. Cat. number K-7345, it is 
priced at $34.50. 

FROM JAYCAR 
ELECTRONICS: 
Pocket Sampler (August 1996): 
The Jaycar kit is complete with all 
electronic components as 
described, and plastic box with 
silk-screen front panel. Cat. num- 
ber KA-1787, it is priced at 
$29.95. 

This information is published in good faith, 

from information provided by the firm(s) 

concerned and as a service to readers. 

Electronics Australia cannot accept 

responsibility for errors or omissions. 

- The actual size artwork for the PCB is 

shown above, while that for the front 
panel is reproduced at right. 

almost every control line on the port, 
and some of the cheaper cables may 
not run wires between the less com- 
monly used control lines. 
With any luck though, you will get a 

voltage reading between the diodes and 
ground, and so the next thing to check is 
the voltage on the junction of R6 and R7 
(15k and 10k), where they join to one 
end of SW2. This should measure 1.0V, 
and is the calibration voltage which can 
be switched to the ADC input. 

All being well, you should now be 
getting a trace on the screen, although it 
may be running at the very bottom of the 
display area. Flip the Sample/Calibrate 
switch to ‘Calibrate’, and you should 
find that the trace now runs somewhere 
around the 1/10V graticule in the centre 
of the screen. 

Using a small screwdriver, carefully 
adjust the 5k trimpot VRI1 so that the 
trace sits directly on top of this graticule. 
Your Pocket Sampler is now fully cali- 
brated and ready to go — just as soon as 
you screw on the lid. 

The software 
The software has been written for 

use on practically any PC (or clone), 
and plots the data as a waveform on a 
high resolution VGA screen. If your 
computer doesn’t have a VGA card 
however, the graphics can be turned 
off. This enables the pocket sampler to 
be used on machines without graphics 
capabilities of any kind. In this mode, 

each data element is only displayed in 
numeric form as it is read, and can be 
saved to disk for future reference. 
The sampling rate, along with all 

other sampling options, can be set 
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either by entering values on the main 
screen, or by specifying command line 
parameters when running the program. 
Default options can also be set by edit- 
ing the configuration file that is gener- 
ated by the program. With this config- 
uration flexibility, the Pocket Sampler 
can be easily run from a batch file — 
making possible automated and unat- 
tended operation of the sampler. 
We can’t go into full details of the 

software’s operation here, due to 
space limitations, but a detailed 

README.TXT file included with the 
program will explain how to setup the 
sampler to operate in various modes, 

as well as how to import the saved 
data into your favorite spreadsheet or 
other application. + 



NEW BOOKS 
ograding PCs 

E COMPLETE PC UPGRADE & 
AINTENANCE GUIDE, Fourth 
lition, by Mark Minasi. Published 
y Sybex Inc. Soft covers, 229 x 
0mm, 1246 pages, with CD-ROM. 
BN 0-7821-1660-4. RRP $85. 
It’s now about 15 years since the first 
3M PC appeared, and in that time a 
ge number of developments have 
en place in PC hardware alone. Small 

ronder that most of us can’t keep track 
it all, and need reference books beside 

s whenever we have to either upgrade 
r repair our machines. Books that need 
D be constantly updated and revised, to 
eep up with developments... 
Mark Minasi is a well-known US lec- 

urer and writer on this subject, and his 
seminars and instructional videos are 
ery popular. This is the updated and 
evised fourth edition of his book on PC 
pgrading and maintenance, and has 

now grown to a massive 1246 pages, 

and is accompanied by a CD-ROM with 
clips taken from his videos. 
Even more so than with the previous 

editions, it covers just about every con- 

ceivable aspect of PC hardware opera- 
tion, upgrading and maintenance — 
from power supplies to CPUs, disk dri- 
ves, video cards, SCSI controllers, 

sound cards, CD-ROM drives and so on. 

In fact there’s now even a chapter on 
_ laser printers, as they’re so widely used. 

The ‘nitty gritty’ technical data pro- 
vided may not be quite as deep or as 
comprehensive as some similar books, 
but on the other hand the general clarity 
and readability level is particularly high. 
If you don’t need to sort out the really 
nasty problems, it would make a good 
choice. The video clips on the CD-ROM 

Fourth Edition 

The Complete 

PC Upgrade 
and Maintenance 

Guide 

are quite helpful at a general introducto- 
ry level, too. 
The review copy came from Addison 

Wesley Longman Australia, of PO Box 
1024, South Melbourne 3205; phone 

(03) 9697 0666. (J.R.) 

Alarm systems 
ELECTRONIC ALARM AND 
SECURITY SYSTEMS: A_ Tech- 
nician’s Guide, by Delton T. Horn. 
Published by TAB Books. Hard cover, 
195 x 242mm, 256 pages. ISBN 0-07- 
030528-5. RRP $79.95. 

This book covers the basic principles 
of designing, installing and maintaining 
home alarm systems, and is aimed at 
those with a knowledge of electronics 
who want to get into this field. It there- 
fore also suits trained installers keen to 
expand their knowledge. It does not 
cover large industrial or commercial 
alarm system installation. 
The first chapter briefly explains the 

basic principles of any alarm system and 
looks at the most common types of 
alarm sensors. The next two chapters 
discuss planning issues and how to save 
time and money in an alarm system 
installation. The actual installation is 
described in Chapter 4, and following 
chapters look at expanding the system to 
give an alarm in case of fire, gas leaks | 
and flooding. 
Maintenance is described in Chapter 

8, and troubleshooting and repair is pre- 
sented in Chapter 9. The final chapter 
looks at recent developments in security 
systems, and describes how these can be 

used to advantage in a home alarm sys- 
tem. Topics include lasers and the 
advantages and disadvantages of com- 
puter-based alarm systems. 

It has a lot of diagrams and concen- 

trates on practical issues, such as exter- 
nal door construction, how a door 
should be hung, and the best type of lock 
to use. The technical level will suit any- 
one with a basic knowledge of electron- 
ics, including hobbyists. 
The review copy came from McGraw- 

Hill Australia, at PO Box 239, Roseville 

2069; phone (02) 417 4288. (P.P.) 

Servicing guide 
McGRAW-HILL ELECTRONIC 
TROUBLESHOOTING HAND- 
BOOK, by John D. Lenk. Published 
by McGraw-Hill, 1995. Hard covers, 
243 x 191mm, 372 pages. ISBN 0-07- 
037658-1. RRP $94.95. 

As author John Lenk says in his intro- 
duction, the aim of this book is to fill the 
gap between electronics theory and the 
practical ‘how to’ of troublshooting. It’s 
intended for trainee service technicians, 
working techs and field service engi- 
neers (to brush up their skills), and also 
hobbyists with a reasonable level of 
knowledge about circuits and test instru- 
ments, who would like to be better at 
troubleshooting domestic equipment. 

John Lenk is of course a well known 
and very successful US technical writer, 
with many books and articles to his 
credit. This is apparently his 82nd book 
— quite an achievement! 

Almost the first third of the book is an 
introductory chapter on basic trou- 
bleshooting techniques and procedures. 
Then there are chapters dealing specifi- 
cally with troubleshooting TVs, VCRs, 
camcorders, CD and DAT machines, dig- 
ital circuits and finally communications 
equipment (receivers, transmitters etc.). 

Overall the treatment is both practical 
and up to date, giving a lot of informa- 
tion on basic troubleshooting of modern 
equipment. As a result it would be 
almost as much use on this side of the 
world as in the USA — unlike many 

_ other books of this type. There’s very lit- 
tle reference to specific brands or mod- 
els, and most of the discussion is at the 
block diagram or generic circuit level. 

Despite its fairly hefty price it should 
be quite a worthwhile reference, for any- 

one wanting a guide to modern circuit 
troubleshooting. 
The review copy came from McGraw- 

Hill Australia, at PO Box 239, Roseville 

2069; phone (02) 417 4288. (J.R.) + 
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JAY AMAZING VIDEO CAMERA KEEP THE CY 

Ns Bs he) of ole) ttt with TATE 
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FORTUNE ON NORMAL PRICES!!! These are currently selling 

at Camera stores at prices up to $179. These lenses are reversible 2-in- 

1 types, 1.5X telephoto and 0.6X wide angle. One year warranty. 

JAYC 
JAYG 

JAYCE 

Nt seer 
(page paper ope 
J AYC Sometimes, especially indoors, the camcorder 
JAYC lens does not have a wide enough angle to 

MADE IN U.S.A. 

rel Coy arco] 8 com ii a@-Wl- lee (oe |ge)t] os) m e210) 0)(-e) ara l9 . £ <a a 

JAYG entire setting into your shot. Alternatively, CAT 5 NETWORK LEADS 
JAY C § when outdoors, shooting sports or nature, you ‘4 | 
J AY C often require additional telephoto N RJ45 to RJ45 leads in office grey colour. Austel 

magnification to get close to the action. As — approved. | 
JAYC Wretielice ll cnmcomcalerell nica ele) anes! these: : Cat. PL-0770 1 Metre $3.50 
JAYC situations in the course of your shooting, the easiest answer is a 

We buttons 2- ihe shes seo ae need to get closer : the cn : Cat. PL-0772 3 Metre $ 12.95 
attach the telephoto end of the lens to your camcorder. 1.5x telephoto 

JAYC magnification will bring you 50% closer to your subject. If you require Cat. PL-0773 5 Metre $ 1 6.95 

JAYC a wide angle shot simply reverse the lens - the 0.6X wide angle will 
increase your field of view by 60%. 

2 SIZES AVAILABLE:- This reversible 2-in-1 lens is available to fit both the Sony type 
J Vat micro camcorders and the standard size camcorder. They are lightweight, with 

J AYC i} ol Tei t= li \Vaezey- 1-10 me) 0) dorm CoM -1at-Je 1g -more) ég-1e1 moze) (0]¥| mey-l(-lsleiom- tale Mergt-Je Ml air-(¢ [os 10) (amore) gate 
J AYC Wiidaectet=|e)colmiaialel-mcomasl-l.comere)anley-1ile) (omy itau- Wi e- (ale [2me) mer= lan lere) ce (>) ml e)e-lale (oe 

SMALL. SIZE: Fits small camcorders, including Sony micro, Hitachi, 
JAYC Sharp and many security cameras. Supplied with 52 - 37mm adaptor ring. 

JAYCE cat. at-3420 Only $S9.95 
JAYC LARGE SiI2ZeE- Fits most standard size camcorders - Panasonic VHS-C, 

JAYC JVC, Sharp etc. Includes 3 adaptor rings; 58-52mm, 58-49mm, 58-46mm. 

JAY CH cat. a-3400 otal hae toto Mo lsy Ge 

J AYC : de Each lens is supplied with various adaptor rings to suit lens sizes 

JAYG 

wer |i) 100 WATT 240V TO 115V |; 
AYC =~ STEPDOWN TRANSFORMER | See? | | 

— AMAZING PRICE BREAK THROUGH Our previous : 

JAYC _ 0 lowest priced stepdown was $74.95 for a 65 watt NEW h 

JAyC Xs includes overeat potecton! When the unt gt ; 
JAYC cone fe ot daosibe fuse will open, then seiwlngtall unit cools h 

JAYC down restoring operation. Comes in plastic case & 240V lead. I 

ee BELDEN HIGH QUALITY NEW Cat. MF-1091 ONLY $49.95 
75Q. COAX CABLE : | | 

ne Belden 9275, OD 6 mm Belden 9116 OD 7mm ' she — GaN = = NEW 
Cat. WB-2008 lucational magnets. Ideal for hobbyists and 

eo: Be Bice e Peta) Cat. oa aoe “AVC eo — ona — ¥ peace es 

JAYC _ oe - = 5(D)mm. Each end 
JAYC : marked with N/ S. 

Cat. TH-1874 75¢ each 

ey: Sey ey ey res ee re ee ae ee ee ae 

Jaye Os vaneeers 
JAYC are 7] ) y aa hoes x 30mm. Each end marked 

oe | pa cat. TH-1873 4/5¢ ea 

JAYC a) ¢ 
JAYCAR ELECTRONICS JAYCAR ELECTR, = 21. wivilo JAYGAR ELECTRONICS JAYGAR ELECT ROR 
JAYCAR ELECTRONICS JAYCAR ELECTROWit, JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON 
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Most home burglar alarms have a 
siren and flashing strobe mounted 

in a metal box on the verandah, or 

under the front eaves. Burglars 
casing the street easily know who 

has an alarm, and who doesn’t. 

Now you can make your home 
look alarmed with our new kit fora 

very low price. 
SIREN COVER $29.95 

Pins eww 

ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
MYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 

wre ko OO Ne ee 

] PCB MINI ois 

NICS 
NICS 
NICS 
NICS 
NICS 
MiGs 
NICS 
MiGs STROBE $21.50 

3 ALARM STICKERS  $ 6.00 NICS 
Cat. LA-5130 $57.45 NICS 

Super Bright 5mm Full 
$1.50ea or 

410 for $10 
NICS 
MiGs 

Colour RGB LED Nes 
A full colour light NICS 
emitting diode (LED) N iS C 
now available which Ni C6 

A 

red/orange| yellow, green, blue and NICS 
white colour. Yes, that's (WV ToX—) 7 —» ma oy-V a7 Nek 

right white!!! Features two blue, one green and one red >- 
chip in the one package. This amazing LED can AMP LIFE Fe NICS 

produce any colour in the visible spectrum. POWER OUTPUT N & C 

NEW Brief Specifications: Super red: 45mCd_ ¢Pure 90 watts RMS channel x 2 - 4 ohm ty C 

green: 15mCd_ *Bilue: 3mCd 150 watts RMS channel x 2 - 2 ohm seen Lb ace 
_2D-179 180 watts RMS bridged x 1 - 4 ohm r d 

ae $9.95 ca Distortion: 0.05% Nie 

ile larsi Mm com ale) icts: stole | =) Nile 
PAwelercliia(arctag] @m-tmr- Me |acr- tm Ol aloron C 

cat. aa-0420 Only S299 te 
. “ v 

NICS 

PCB MOUNT 
ee SCREW 

7 AMP 400V tS 
RECTIFIER 

NEW 

ioe, , _ 

Priced way below normal. 

MiGs 
NICS 
MiGs 
NICS 
MGs 
MiGs 
NICs 
NICS 
NICS 
NICs 
NICS 

DIODE Sih cept eg preva Les 

{ MADNESS a way $1.00e0 10+ 60.175 ob NEW re 
We've made a scoop purchase of some IN5060 diodes. Cat. HM-3156 NG 

c These are a equivalent to the standard IN4004 type 1Oway $2.50ea 10+ $2.00 ea \ ie 
{@) diode. Grab a pack and save. Cat. ZR-1006 Cat. HM-3158 Ne 
(q Normally 10¢ each Pkt of 50 Only $2.95 a ee Nie 
(+ : 14 way $2.95ea 10+ $2.40 ea 5.257” JD|HD Nie 

- SEALED LEAD ACID Disks iit 
BATTERY CHARGERS at 

ft NIC 
C NIC 
. — <— —&,O*> rd oo ee If you use these disks, then stock NIC 
C up now, as they nig getting hard to N C 

: ourrange IM formated AH 
fe segouieltags Me 
C Was $7.50 Mie 

fq FREECALL FOR PHONE ORDERS 1800 022 888 Save $2.50 Nie 

CAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 
CAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 
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Jeti We 

‘ed 

.< 

- = 
¢ 4 

oN neteesmes . 

Go. aaa age 

ee Se, 

oo 7 ¢ ( meric 

,2C ICC OC OC OCD 

~~ eecameoe: 

=] a = 

SSS 
— a ie 

wl 

wt t <a 

r Nemesersicet 

ae Nenassnectme 

3 as oe 

~ << < 
ca ¢ Anewen 

{ Nreewnatses ~~ 

veceareat= 
2 — Po = 

~ 
a es ee 
2 oe i. 

= Ne 

o ~ 

C2) _ f ed pe, 
i 

—< —_ | a \ = - Nees # 

tases be 

= ~ 

, ” ” c ~ 

Ci. a> I ~~ pate , See 

’ a ea Necaacemes Nome crssnsne 

ge: 4 

Cc a 

t er arene) 

> 

, 

Nrsensam: — Snetacsteumne r 

a “Suseenensse 

Seen ecmer 

Po Ps 4 « Nacesanssnses 

a Ne 

ren, Ne IC 
Nnervcasesin: — “emestwenset “Wesesenesee  Sncrmremeece 

oo eee ™ 

= 

© 

i aie 
ee 

sre 

“ 

one 
Nee 

oC 

= 
~ 

a ™ 
was a Newcre 

I ee uae : Ee 

r - - 

<— = “~ a> au 
2% 

: 
7. 

r Nvenests nates 

- 

ss i _ 

oe 

-~ 

iy ie . 

P cata, Ne 

Nears “en, — es 

™ 7 a6 2 

t ae | | 7 1 

ee 

IAYG iWin 

F 

JAYCAR ELECT AV 

BE 8 be bee A OF EEN EMEA A OO OE ON BE GO we WF ELV Viwe 

AR ELECTRONICS JAYGAR ELECTRO} Tale 
Ar aaa? I ONICS HY CAR PLeu i 30) Ics 

a iy BY Niece VC / \R Cc] ey Qe 2 ( 1 CS 

TRONICS JAYCA ,ELCUIA ie 

Writ tit Lhe WY PP iW iwi Vili Wi lit LLL. 

JAYGAR ELECTRONICS JAYGAR ELEC 
JAYCAR ELECTRONICS JAYCAR ELEC’ 

7 QUALI: Aid a METALLISE 

: © sector are idee 
for high quality crossovers. They offer — audio reency 

characteristics, and are rated at250 volts. 

Value Price -Cat.No. | Value Price Cat.No. 

Key’, 5- 5 
SENAICONDUCTORS 

TaWANelaimicm-(ehicatt-\-1em-Mell-lalei ame) mial-s-(-me[-1(-101 (0) ¢-Mar- |i -101010) @) 

purchase deal. They sold so well, and work so well, we are now direct 

Taalexe)atiare ment=lanur-lalemer-lamerelaliiale(-mcomelic-1mtal-t-\-m- lm tal-m ele \ (elem le) yy 

price. We even have different lenses available 

MU atom \Viteicelamicmcaomelidianr-icom (on) meres) eA alle lam el-iace)atal-lalei- ad me (=)(-101 (0) oa) 

Micron circuit design has been tested at 20V/m over the frequency 

eclale(-w/40 comm N0l0l0)\"/|myalelce\inre Mm ial-lm@ial-m\Uiecelamar-Mellicc Malle lama 

fe) ce) (cvoutle)am-lare mere)anle)i(=smU1ial stolololo¥ am ey-lamcm- (ale | OM att] e)|(er-1t(elamolen 

Part 3. Knowing the Micron has passed these tests and by utilizing the 

so} (oYo1 &= 10) (o¥m ING MO) to O10] (-1- Morel 0la] me) aler-mlal-i¢-li(-10 Mere) ac-re1 (\VAYe10 Mer- LAM (oto N =) 

itaromlalcie-lit-telolammerelauive(sjalm@car-imr-ll-i-m-1t- lesa male) melee a 

Specifications: eselectable 1, 3 or 5 pulse count *operating voltage 9- 

16VDC ecurrent17mA ealarm contacts - NC eoperating temp -10° to 55°C\ 

epyroelectric detector dual element. 

Cat. LA-5030 

|Molale Mm at-tale (om m-ial-) Cat. LA-5031 

(@ivlat-liam m=) al Cat. LA-5032 

RY-6950 | 5.6uf $6.95 RyY-6955 
 RY-6951 | 6.8uf $7.95 Ry-6956 
RY-6952 | 8.2uf $9.95 Ry-6957 
RY-6953 | 10uf $170.95 RY-6958 
RY-6954 . aa 

CAR ALARMS 
Very latest alarms with all new alarm innovations 

F 
Super code protection 
Anti code grabbing 
Anti scanning 
self code learning remotes 
Trunk release 
silent arm/disarm option 
Pager output 
Door secure warning 
Panic button remote 
Auto door lock — hijack 
Long lock output 
Flash parking lights 
Active/passive selectable arming 
Service reset switch 
Engine kill relay 
Electronic shock sensor 
Slide on keyfobs 
Remote control lock/unlock 
Alarm memory report 
Dual protection 
Automatic rearm 
Visual armed LED 
Open door monitor 
Emergency overide button 
Power interrupt alarm memory 
Interior light activator 

© © 

2 ee 

—j A a A Sen meee 

Cat. LA-8902 

5139 
Cat. LA-8905 

—e 

SEE OUR 1996 SIREN EXTRA — 
CATALOGUE FOR Normal Gat. LA-8908 $25.95 
FULL DETAILS Backup Battery Cat.LA-8910 $64.95 
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ase Viale \Wicw-itlaler-lge may el= keypad. P 
an 

| remote keypad cases and keypads. The Cases are designed 

} to be wall mounted and will accept the keypads. The panel has f sticky backed. Cat. SP-0775 's only $2. 
| holes punched for LEDs and they have a hinged fror r. Size: | holes punched for LEDs and Si Fe\cm- Mallale(=10 Mige)al ae (ele em) 7 4— e & Keypad : Grey case as descr ibed witl 

| 136(W) x 103(H) x 20(D)mm. 2 colours. Grey Cat. HB-5600 a 50 
a a > y stuc j ) @) a 2 5 Ke |) 

Cream: Cat. HB-5601 _ only 50¢ ea __ ceypad suckin pace. Gat. WB-5602 $ 2 92.90 

this crazy 
price. TAG 
225-400. 8 AMP 
400V TRIAC T0220 case. 

Cat. ZX-7147 

Normally $2.25ea 

AUGUST 10 FOR $10 
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[WHOLESALE MAIL ORDERS | MAIL ORDER - PHONE 
PHONE: (02) 743 5222 | PO BOX 185 CONCORD 2137 | FREE CALL - ORDERS ONLY 

PHONE: (02) 743 5222 ORDERS: 1800 620 169| ROAD FREIGHT ANYWHERE | 1800 022 888 
FAX: (02) 743 2066 ae FAX: (02) 743 3070 —_| IN AUST (up to 20kg) $14.00| HOTLINE (02) 743 6144 
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DSE ‘Discovery Series’ Construction Project: 

When Signetics developed the humble 555 timer chip back in the early 1970s, they probably did 
realise the enormous number of applications for it that electronics people would dream up. Who 
books have been written on 555-based circuits, and now Dick Smith Electronics has produced a m 
tipurpose 555 kit module as part of its popular Discovery Series of learning kits. The kit is availabl 
from DSE’s stores as Cat. No. K-2813, priced at only $16.95. 

The 555 is a general purpose IC that acts 
as a building block for timer projects, just 
as the op-amp is a building block for 
amplifiers. It was first introduced as the 
NES555 by the Signetics Corporation in 
1972, and has since been copied by many 
other manufacturers. It has been a great 
success in providing a compact, precise 
and cost effective solution to a large pro- 
portion of timer designs. 

Having a few 555’s on hand at the elec- 
tronics bench allows a timer or pulse gen- 
erator to be quickly and cheaply put 
together with just a few parts. Unlike 
many other chips it is capable of operating 
relays directly, and it can be easily cascad- 
ed or connected to digital circuitry for 

extended or complex timing. It was the 
versatility and popularity of the 555 which 
prompted the R&D department of DSE to 
develop this project kit, to make it even 
easier to set up those utility projects, as 
well as for use as a 555 demonstrator. 

In the manual that comes with the K- 
2813 kit, almost 30 different 555 circuits 
are described, any of which can be con- 
structed on the one specially designed 
PCB provided. Component layout dia- 
grams are provided for each circuit, and 
the track layout has also been sketched on 
the component side of the PCB to make it 
easier to create your own circuits. 
Formulas and waveforms are also provid- 
ed for most of the projects, to allow the 
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circuits to be easily tailored to the applic 
tion. Because of the similarity of some 
the circuits they are not all fully descri 

The 555 supplied with the kit has a su 
ply voltage range of 4.5V to 16V, but th 
particular circuit configuration used wi 
ultimately determine the supply voltag 
required. The PCB can be fitted neatly int 
a low cost ‘zippy’ box (DSE Cat. No. H 
2855) if required. No power supply or box 
are supplied with the kit. 

Because of the comprehensive nature of 
the kit manual, we’re not proposing tc 
duplicate it here. What we’ll do instead is 
provide the material introducing the 555 
chip and its operation, and then sample 
some of the more interesting circuits you 
can build around it. For the full details you 
can refer to the DSE kit manual itself. 

Inside the 555 
Fig.1 is a functional illustration of the 

circuitry inside the 555. Table 1 shows the 
functions of the device, while the electrical | 

specifications of three common brands of — 
555 are listed in Table 2. The TLCS5S55S is a 
CMOS version of the 555 that features 
low power consumption, higher input 
impedances and wider supply voltage 
range than the original bipolar type. The 
bipolar type (LM555, NESS5, etc), as sup- 
plied with this kit, features a higher output 
current capability. Both types are func- 
tionally equivalent. 

Note that there has been one type of 
555, the KA555, that does not conform 
exactly to Table 2 and can cause incor- 
rect circuit operation in some of the con- 
figurations. This type is not being sup- 
plied with the DSE kit. 

Power to the IC is connected between 
Vcc (pin 8) and Ground (pin 1). A resistor 
voltage divider with three equal-value 
resistors “R’ is connected internally across 
the supply pins as shown. This provides a 
voltage reference of 2Vcc/3 at the invert- 
ing (-) input of voltage comparator 1 



tI “> Decl. 

IN THE ABOVE TABLE WITH Vela. 

Fig.2 (below): The pin connections for 
the most common type of 555, in an 8- 
pin DIL package. 

8 PIN DIP 
PIN CONNECTIONS 

TRIGGER] | 2 7 || DISCHARGE 

6] | THRESHOLD 

51 CONTROL 
VOLTAGE 

(COMP1), and a voltage reference of 
Vcc/3 at the noninverting (+) input of 
comparator 2. These reference voltages 
can be varied by changing the voltage at 
the Control Voltage (pin 5) input. The 
value of R is typically about 5k ohms for 
the bipolar 555’s and about 75k ohms for 
the CMOS types. 

Comparator | generates a reset signal 
for the control flip-flop whenever the 
Threshold (pin 6) voltage exceeds 2Vcc/3, 
and comparator 2 generates a set signal 
whenever the Trigger (pin 2) voltage falls 
below Vcc/3. The flip-flop can also be 
forcibly reset under any condition by 
applying OV to Reset (pin 4). 

The flip-flop output passes through a : 
buffer before appearing at the final Output 
(pin 3). It also controls a discharge transis- 

tor switch connected between Discharge 
(pin 7) and Ground (pin 1). The discharge 
transistor is on (conducting) whenever the 
Output (pin 3) is at OV. 

So that’s the basic 555 chip and how 
it works. We’re now going to look at 
some of the interesting ways in which 
it can be used. 

In the DSE kit manual, the circuits have 
been divided into three sections. Circuits 1 
to 9 are for monostable multivibrators, 

TABLE 1 A 

OUTPUT 

"IRRELEVANT : 

| NOTE: WHEN THE CONTROL VOLTAGE (Vo) I is ALTERED, REPLACE Vool3- 

DISCHARGE | 
“SWITCH _ 

SAME AS PREVIOUS STATE 

NOTE: PIN NUMBERING IS FOR THE 
8 PIN DIP PACKAGE 

RESET 
4 

1 ” 

GROUND 

Fig.1: Inside the 555. One of the two comparators 
can reset the balncataes while the other can set it. 

SPECIFICATIONS 
: oo = 1SY unless oterwise stated /Ta= 25 deg C_ a 

(no load, Vo = low) 

[inital Error of Timing interval 

also called ‘one shots’. The function of 
these circuits is to produce a single timed 
output pulse, either high or low depending 
on the particular circuit, when an external 

_ trigger pulse is applied. 
Circuits 10 to 16 cover astable multivi- 

brators, which generate a continuous pulse 
stream with a timed period and duty cycle. 

Circuits 17 to 26 are miscellaneous 
circuits including flip-flops, Schmitt 
triggers, voltage converters and others. 
Finally circuits 27 to 41 show various 
input/output options that are applicable 
to most of the projects. 

Basic one-shot 
Shown here in Fig.3, this is one of the 

most basic operating modes for the 555. 
Its output is normally OV and generates a 
positive output pulse when the trigger 
input of the 555 is pulled below Vcc/3, by 
means of a trigger pulse applied via C2 
(edge trigger) or directly. 
One shortcoming of this circuit which 

may be important in some applications 
is that we don’t know what is going to 
happen at the output when power is first 
applied. At power-up, capacitor Cl is 
discharged, making the Threshold input 
OV, and the Trigger input is at Vcc. 

TABLE: a 

Looking at Table 1, these input condi- 
tions leave the output in its previous 
state. But because there is no defined 
previous state, the output may start as 
OV or it may produce a pulse. 
A power-on reset circuit can be used to 

ensure that the output starts at OV, and a 
suitable circuit shown in the kit manual. 
While the Output is OV, the Discharge 

transistor switch is on and keeps C1 dis- 
charged. Applying a negative-going 
pulse at the trigger input causes the 
Output to go high and the Discharge 
switch turns off, allowing C1 to charge. 
Provided the Trigger input of the 555 is 
then returned to its high state, the 
Threshold voltage eventually reaches 
2Vcc/3 — causing the Output to go low 
and the Discharge transistor to switch 
on, returning the circuit to its stable state 
ready for another trigger pulse. 

If the trigger pulse is narrower than the 
output pulse then components C2, R2 and 
D1 can be omitted. 

If the 555 Trigger input remains low 
after the output period then the output 
will remain high until the Trigger goes 
high again. 

The width of the pulse produced is 
defined as R1IxClxLn(3), which is 
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Multipurpose 555 Module 
Edge trig 

Vec 

T = 11RIC1 

Fig.3: The 555 used as monostable or ‘one shot’. The waveforms show how it 
operates when triggered. 

- -RICICRE+R3) 
3R2 

Fig.4: By adding a resistor conected 
as a ‘constant current source’, the 
monostable can generate a linear 
ramp. 

approximately equal to 1.1R1C1, and is 
the time it takes a capacitor to charge to 
2/3 of the charging voltage, or to discharge 
to 1/3 of its initial voltage. 

For long time periods, the maximum 
value of R1 that can be used is determined 
by the amount of current flowing out of 
the Threshold terminal — and also by the 
leakage resistance of capacitor Cl. 
Typical maximum values are 10M when 
Vcc is 1SV and 3M when Vcc is 5V, but 

lower values result in better accuracy. The 
minimum value of R1 is determined by 
power consumption considerations and is 
usually in the order of 1kQ. 

The maximum value that can be used 
for Cl is limited by its leakage current, 
which is generally higher for larger values 
of capacitance. A typical limit might be 
100uF for standard electrolytics or 1OOOuF 
for low leakage types, depending on the 
accuracy required. The minimum value of 

= 1,1R1C1 SEC 

0.693R1C1 SEC 

0.693¢R1+R2C1 SEC 

1.44 

= @rieRoc1 “7 

Fig.5: The basic circuit used to operate the 555 as an astable or free-running 
oscillator, together with its design equations and waveforms. 
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Cl is usually about 100pF, to swamp 
effect of other circuit capacitances. 

For this circuit and all the others, t 

Control input is bypassed by capaci 
C3 to improve the noise immuni 
because the Control input is also 
comparator input. Capacitor C4 is us 
to suppress the voltage spikes th 
appear on the supply line when the ou 
put of the 555 changes state, and shou 
always be used to prevent instability 
erratic timing. This applies especiall 
to the bipolar types of 555. 

Linear ramp mono 
In this circuit (Fig.4), instead of simpl 

having a resistor path to charge C1, a con 
stant current source is used. Resistors 
and R3 provide a fixed reference voltage 
while D1 provides temperature compensa 
tion to match that of transistor Q1’s base 
emitter junction. The nett result is that Q] 
acts to duplicate the voltage across R2 
with that across the series combination o 
R1 and VRI1, and hence draws a constant 

collector current. Without D1 and R4, the 

timing varies significantly with supply 
voltage variations. 

Having a constant charging current into 
timing capacitor C1 results in a linear volt- 
age increase across C1 instead of an expo- 
nential one, or in other words the voltage 
across C1 increases in directly proportion- | 
al to time. The linear ramp voltage across | 
Cl can then be used as a continuous tim- 
ing voltage to control other functions. 

Basic astable 
Fig.5 shows what is probably the most 

common 555 astable or ‘free running’ 
configuration. When power is first | 
applied, Cl has no charge and so the | 
Threshold and Trigger inputs are at OV. 
Table 1 shows that the Output will then 
be high, and the Discharge transistor will 
be off, allowing Cl to charge via Rl, 
VR1, R2 and VR2. When the Threshold 
voltage rises to 2Vcc/3 the Output goes 
low and capacitor C1 discharges toward 
OV through R1 and VR1. 
When the Trigger voltage falls to 

Vcc/3 the Output goes high again and 
the cycle is repeated. 

Because the discharge path has less 
resistance than the charge path, the output 
duty cycle is always greater than 50% — 
i.e., the Output is high for longer than it is 
low. Also the first pulse after power-on is 
always longer than those which follow, 
because the voltage across C1 initially 
starts at OV instead of Vcc/3. 
The frequency limitations of this circuit 

are determined by the same criteria as for 
the monostable circuit. At high frequen- 
cies, propagation delay times within the 
555 also have to be considered. 



.6 (top): By connecting the 555 as 
own, it can produce a squarewave 
th an accurate 50:50 duty cycle. 
.7 (upper centre): This circuit allows 

e duty cycle to be varied over a wide 
nge, without changing the frequency. 
ig.8 (lower centre): A constant-cur- 
nt source turns the astable into a 
wtooth generator. 

ig.9 (bottom): The 555 can also be 
sed as a Schmitt triger, to clean up 
oisy waveforms. 

quare wave astable 

This is the simplest of the 555 astable 
ircuits (Fig.6) to give a symmetrical 
quare wave output. For the bipolar type 
55 however, a pullup resistor (R2) 
hould be used if an accurate 50% duty 
ycle is required. Without this resistor, 
specially with a loaded output, the out- 

put does not fully reach Vcc and the 
charge and discharge paths are not sym- 
metrical. CMOS types, unless heavily 
loaded, do not need this. 
To vary the duty cycle without varying 

the frequency, the circuit of Fig.7 can be 
used. This circuit is good for controlling 
power to DC lamps and DC motors. 

Sawtooth generator 
A constant-current source can be used 

with the 555 in astable multivibrator 
mode, just as with the monostable mode of 
Fig.4, to give a linear sawtooth waveform 
generator. The circuit is shown in Fig.8. 
Here frequency range can be adjusted by 
using different values for timing capacitor 
C1, while VR1 becomes the fine frequen- 
cy adjustment. 

Resistor R5 sets the ‘flyback’ time, in 
conjunction with Cl. The sawtooth 
waveform appears across Cl, while a 
rectagular pulse output is also available 
at the 555’s Va output. 

Schmitt trigger 
Because the Threshold and Trigger 

inputs of the 555 are level triggered and 
not edge triggered it can be used as to 
convert sloping or noisy waveforms into 
square pulses (Fig.9). At the Va output 
appears a squared-up waveform, with its 
transitions corresponding to the points 
where the input voltage crosses the 
2Vcc/3 and Vcc/3 thresholds (modified 
by the setting of VR1). Note that the 
output waveform is inverted with the 
respect to the input. 

Diodes D1 and D2 prevent high 
voltage or negative waveforms from 
damaging the inputs, and R1 ensures 
that the currents through D1 and D2 
are not excessive. The Control input 
voltage can be varied by VR1 to adjust 
the trigger levels if necessary. 
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Multipurpose 555 Module 

O0V 
# SWITCH NOT INCLUDED WITH KIT 

Fig.10 (top): The 555 used as a man- 
ual toggle, with a pushbutton. 
Fig.11 (above): Using it to clean up 
or ‘debounce’ a switch. 
Fig.12 (right): A negative voltage 
‘charge pump’ generator. 
Fig.13 (lower right): A positive volt- 
age ‘charge pump’ booster. 

Manual toggle 
A single pole, single throw (SPST) 

pushbutton switch can be used as a push- 
on/push-off switch by configuring the 555 
as a bistable/flip-flop. We do this (Fig.10) 
by using R2 and R3 to bias the Trigger and 

- Threshold inputs to Vcc/2, which is 
halfway between the two comparator 
thresholds. As you can see from Table 1, 
this will not effect the output. Then we use 
R1 and Cl to provide a source of voltage 
derived from the Va output of the 555, and 

SW1 is then able to make the internal flip- 
flop toggle by briefly taking both inputs to 
the same voltage level. 

If the output is high, pressing the button 
will take both inputs high and cause the 
output to go low. Conversely, pressing the 
button with a low output will puls both 
inputs low and cause the output to go high. 
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CONTACT BOUNCE 

Switch debouncer 
Many digital circuits are sensitive 

contact ‘bounce’ in mechanical switch 
and will respond to the additional tr 
tions as extra input pulses — unless 
switch input is ‘debounced’. This can 
done for a single pole, double thr 
(SPDT) switch or pushbutton using a 5 
in the circuit of Fig.11. 
Again we tie the two 555 comparat 

inputs together, and bias them at Vcc 

(which only applies when the switch 
‘between contacts’). Then the switch 
used to pull the inputs either up to V+ 
down to OV, and each transition results i 
a single output transition regardless of an 
contact bounce. 

Voltage converters 
This circuit (Fig.12) is very useful fo 

converting a single rail power supply suc 
as a battery into a dual polarity supply, t 
run op-amps, etc. , 

The 555 is simply used as an astabl 
feeding into a voltage clamp formed by C4 
and D1, followed by a filter using C5 and 
D2. When pin 3 goes high, C4 charges 
close to Vcc via D1. When pin 3 goes low, 
the voltage on C4 is transferred through 
D2 to C5 and hence makes the output neg- 
ative. The output voltage will be approxi- 
mately equal to Vcc minus two diode 
drops. A similar but slightly different cir- 
cuit (Fig.13) can be used to produce a sec- 
ond supply rail of the same polarity, but. 
almost double the existing supply rail volt- 
age. Here the polarities for capacitors C4 
and C5, and diodes D1 and D2, are 

reversed, and D1 is taken to the input sup- 
ply rail. This produces an output voltage 
of roughly double the input rail, again 
minus two diode voltage drops. 

Summary 
These circuits are just a sampling of the 

many different uses for a 555 timer chip, 
and of the wide range of circuits given in 
the manual for the Dick Smith Electronics 
K-2813 Discovery Kit. The 555 may be a 
simple and fairly elderly device by mod- 
ern standards, but it’s still very widely 
used because of its enormous flexibility. 

Needless to say the DSE kit can be used 
to build up virtually any of these circuits, 
plus many others based on the 555. In the 
kit you get the special PCB (61 x 45mm), 
a TLCS5S55 chip, three different transistors 

(for things like output driving, or a con- 
stant current source), seven diodes, two 
red LEDs, a 3.9V zener diode, 26 resis- 

tors, 13 capacitors, four trimpots, six PCB 
terminal pins and a 9V battery snap lead 
— just about everything you’ ll need to try 
out any 555 circuit configurations ! 

It’s an excellent way to get familiar with 
this versatile device. + 



nusual audio amplifier. 

For what really was one of the first 
‘specialised’ ICs, the 555 is really the 
number one IC in electronics. There 
would hardly be an electronics experi- 
menter anywhere in the world who has- 
n’t built at least one circuit using this 
flexible little 8-pin IC. 

It also shows up what a versatile 
design the IC is, as well. Most special 

ICs tend to fall by the wayside quickly, 
once something else better comes out of 
the fabrication lab, but the 555 continues 
to find its way into beginner’s kits and 
even high-end equipment. 
Some people have come up with some 

pretty unusual applications for the 555 
timer, but the most unusual of all would 
have to be a circuit that was published in 
our very own Electronics Australia way 
back in February 1980. 

I first saw it when I was still in short 
pants, and it certainly caught my young 
mind as I rummaged around the local 
library. Using the 555 timer as an audio 
amplifier? Well, it’s certainly unusual 
— if not very practical. 

Audio amplifier 
Just for completeness, the circuit for 

the amplifier is shown in Fig.1. You can 
get more power out of the more common 

Experimenting 
with Electronics 
he 555 timer IC, part 2 
his month, we look at some more ways to use this common, low-cost IC — including a battery 
harger, an ignition killer, a capacitance meter adaptor, a simple CRO calibrator and even an 

four-transistor amplifier that we’ve 
looked at in a previous issue of 
Experimenting with Electronics, but it 
highlights an important technique that is 
used in some audio areas. 
Looking at Fig.1, the only gain from 

the circuit comes from transistor Q1. 
While it doesn’t look like it has a collec- 
tor load to achieve any gain, it uses the 
internal 5kQ resistor string inside the 
IC. That, in combination with the emit- 
ter resistor, produces a gain of about 3.5 
— nothing to crow about but enough to 
show that the concept works. 

So what does the 555 do? It actually 
works on a similar principle that we 
used in the drill speed controller from 
last time. Using  Pulse-Position 
Modulation (PPM), we can actually 
change the frequency of the output by 
modulating the control input at pin 5. 

In practice, the 555 produces a stream 
of positive going pulses which are fixed 
in length. By modulating the input, we 
affect how often these pulses occur. 
With a high input voltage, the pulses 
occur more often and vice versa. 

At this point, it’s not really the frequen- 
cy that concerns us. The digital waveform 
at the output of pin 3 is really a digitally 
encoded copy of the input modulation sig- 

by DARREN YATES, B.Sc. 

ae , 

nal. We can regain that signal by simply 
average out the digital pulses. And that 
task is done by the speaker. 

The trick here is that the 555 timer is set 
to provide a very narrow pulse so that the 
overall frequency is quite high. Ideally, it 
should be 50kHz and up, so that the 
speaker cannot respond to it. With a high 
enough frequency, the speaker can’t 
respond quickly enough and simply aver- 
ages the signal, and we hear the original 
audio signal at the output. 
A more common approach to audio 

amplifier design is to use a close cousin 
to pulse-position modulation, called 
pulse-width modulation (PWM), where- 

_ by the frequency remains constant and 
only the duty cycle of the waveform 
changes. The benefit of this method is 
that since the modulated frequency does- 
n’t change, you can easily set up filtering 
to remove it from the audio output. 

Battery charger 
This second circuit uses the 555 as a 

window comparator, to control the cur- 
rent flow to a bank of NiCad batteries. 

Here the control input at pin 5 is tied to 
5.1V via the zener diode, and is used as 
the reference point. If the battery voltage 
falls below the 2.55V, then the 555 is 
triggered and the output goes high. Note 
that by tying pin 5 to the zener diode you 
take out the top resistor in the internal 
string so instead of the timer working off 
the common 1/3rd and 2/3rd voltage 
points, it simply is referenced to the zener 
diode voltage of 5.1V. 
Trimpot VR1 allows you to adjust the 

voltage, so that you can have any num- 
ber of cells in the battery from a mini- 
mum of three up to six. 
The output at pin 3 simply feeds a cur- 

rent to the battery via the 100Q resistor 
and diode D1. Also at this point, the dis- 

charge transistor at pin 7 turns off, 

Fig.1: A somewhat unusual applica- 
tion for a 555, as an audio amplifier. 
It uses the 555 as a pulse-position 
modulator. 
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allowing LED1 to light up, indicating 
that the battery is being charged. 

Once the battery voltage has risen above 
the threshold at pin 6, the timer is reset. 
The output at pin 3 falls low, and the dis- 
charge transistor at pin 7 turns on, shorting 
out the LED; which now turns off. Again 
the threshold is adjusted via trimpot VR2 
which can be adjusted for any number of 
cells upwards of three to six. 
Power is supplied to the circuit via a 

7809 regulator. You could quite easily use 
this circuit from a car cigarette lighter 
socket, but as you can imagine, there’s 
plenty of room for experimenting. 

Car ignition killer 
Some of the best ideas often spring from 

the simplest circuits. For some reason, 
people seem to think that the best way to 
stop a car thief is to make lots of noise. 
The only comments these types of car 
alarms attract these days are not printable! 

But I don’t know of too many car 
thieves who would bother stealing a car 
that doesn’t work, and that’s what this 
circuit does. 
Looking at the circuit in Fig.3, the 555 

timer is connected up as a simple mono- 
stable which has a time constant of 
about five seconds. When the alarm is 
‘armed’ and the ignition is switched on, 
the 555 timer activates, sending the out- 
put at pin 3 high, and this pulls the relay 
into action. The relay contacts close and 
the starter motor kicks over. 
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But after five seconds or so, the 55 
times out and the output falls low. 
relay now drops out, the ignition is cut 2 
the engine dies. Provided the circuit:can b 
hidden out of sight, your average thie 
won’t be able to afford the time to fig 
out your wiring and what’s going on. 

Diodes D1 and D2 protect the pin 
output from reverse voltages caused b 
the relay coil when the output falls low 
You can keep the circuit as simple a 

possible or even build around it and usé 
another 555 to provide a flashing warn 
ing light. Probably in this case though 
the less the thief knows about what’s 
happening the better. Better to have hi 
(or her — hey, let’s not be sexist!) thi 

your car’s a bit of a lemon, so they move 
on. That way you'll still have it... 

Torch dimmer 
If you’ve seen any of the latest torch- 

es that are being sold, you'll probably 
have seen that they produce a very 
bright output. Which is great if you need 
to see miles away, but if you just need to 
throw a little light on the subject, it 
could be a little bit of overkill. 

This next circuit in Fig.4 again uses 
the pulse-position modulation scheme to 
create a torch dimmer. 

Previously, a circuit of this type would 
contain little more than a big fat rheostat 
which sat in series with the batteries — 
very simple, but a waste of power. This 
solution is much more elegant and easi- 
er to control. 
Looking at the circuit, the 555 is con- 

nected up as an astable multivibrator 
which has two separate charge and dis- 
charge paths for the timing capacitor. 
The discharge path is simple from the 

capacitor, through the diode, and down 
pin 7, back to the battery. The charge 
path however has to negotiate a 2.2kQ 
resistor and a 500kQ pot. So in practice, 
what we get is an output signal which 
has a variable positive-going pulse (due 
to the pot) and a fixed negative pulse, 
which coincides with the fixed dis- 
charge path through diode D1. 

The output signal, which need only be a 
few hundreds of cycles a second is fed via 
diode D2 and a 100Q current limiting 
resistor to the output transistor Q1. This 

Fig.2 (top): How the 555 can be used 
as a charging controller for NiCad 
batteries. 
Fig.3 (bottom): A car ignition killer 
circuit using a 555, a relay and very 
little else. 
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.4 (top): An efficient torch dimmer 
uit, again using the 555 as a 
se-position modulator. The globe 
ponds to the average current. 
.5 (bottom): A simple ‘capacitance 
frequency’ converter, which can be 

ed to measure capacitors. , 

ply switches the globe on and off. 
At these frequencies, the globe cannot 
spond quickly enough and simply 
ows at a level representing the average 
the on and off times. For example, the 
tput pulse was a 50% duty cycle ie, it 
on for half the cycle and off the other 
If, the 6V globe would see 3V across 

, and would be barely lit. If the duty 
cle was 75% — 1.e., the output was 

igh for 3/4 of the time, the globe would 
ee 4.5V across it and be lit more. 
Diode D3 protects the transistor from 
e reverse effects caused when the 
lobe is switched off. The globe is 
ssentially a small coil, and generates 
ack-EMEF each time the transistor turns 
ff. The back-EMF translates into a neg- 
tive voltage, which if not controlled 
ould blow the transistor. 
It’s a fairly common circuit and would 

eally only be practical in one of those 
larger ‘dolphin’ style torches. Anything 
smaller would be quite a squeeze, but 
don’t let that stop you... 

Digital cap meter 
Well, the title might be a bit preten- 

tious, but this next circuit is quite 

handy if you need to measure the 
value of a capacitor and all you hap- 
pen to have is a frequency meter. If we 
were pedantic, we’d call it a ‘capaci- 

tance to frequency converter’, but as 
you ve probably seen from Fig.5, it’s 
just a common 555 timer connected as 
an astable circuit. 

What’s actually more important about 
this circuit is the maths behind the chip, 
rather than the circuit itself. 

If you’re going to convert capaci- 
tance into frequency, then you need to 
make sure that all other parameters 
remain the same — so that the only 
thing affecting the change in frequen- 
cy is the change in capacitance, and 
the 555 timer is ideal for this. 

Looking at the circuit, the only critical 
thing you would need to keep an eye on is 
the length of the connecting leads from the 
inputs at pins 2, 6 and ground and the 
capacitor, especially at low values. At high 
values, you swamp the capacitance that’s 
added by the leads but at low values, the 
few picofarads added could well throw 
your results way out of whack. 

In fact, you couldn’t really recom- 
mend this type of circuit below 100pF 

and expect to get any real accuracy. But 
since most capacitors themselves are 
only accurate to about 10% at best, it 
should be good enough for identification 
purposes if nothing else. 
The maths for this type of circuit 

suggest that the frequency of oscilla- 
tion is set to: 

F= 1.44/((R1 + (2xR2)) x Cl) 
Now if you keep both R1 and R2 con- 

stant, the only thing that will cause the 
frequency to change is a change in the 
capacitance. The good news is that the 
relationship is directly proportional — 
i.e., a 50% decrease in capacitance caus- 
es a 50% increase in frequency. 

But as the capacitance value drops, 

the frequency increases, so you’ll need 
to be able to measure the period or 
time of each cycle. Failing that, you’ll 
have to do a little maths and convert 
the frequency into a period and work 
out the value that way against a known 
value. With practice, you won’t need 
to work out for long as you’ll remem- 

ber key frequency points as being cer- 
tain values. 
A little time consuming, but if you 

can’t afford an all-singing capacitance 
meter then it’s not a bad alternative. 
By the way, this circuit is actually 
used in some kit capacitance meters! 

CRO calibrator 
If you’re serious about electronics and 

designing your own circuits, sooner or 
later you’ll end up needing a CRO. 
They’re probably about the most versa- 
tile bit of test gear you could have on 
your bench. You can measure both volt- 
age and time, and see their interaction 
on screen. Many problems with com- 
plex circuits can only be seen on a CRO 
screen, so it’s worth the investment. 
The only problem is that the new ones 

are quite expensive, so if you end up 
with an older unit, you could well need 
to use a CRO calibrator. 

(Continued on page 87) 
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Radio 

Vintage 
by PETER LANKSHEAR 

Converters, first detectors, or ‘mixers’ 
For the past 65 years, the superheterodyne has dominated radio receiver technology. Although the 
has been a wide range of systems and configurations, all superhets change the frequency of t 
received signal by combining it with a locally generated oscillation, using devices known variously é 
mixers, first detectors, converters, modulators and translators. 

As would be expected, given its wide 

use and long history, the mixer has taken 
many forms and has varied in complexi- 
ty from simple diodes through practical- 
ly every valve type to specially made 
octodes with six grids. Many converter 
valves also had oscillator triodes in the 
same envelope. Some of these multi-grid 
mixers were the most complicated con- 
ventional valves made. 

At first, mixers were simply standard 
detectors connected to an aerial by way 
of the usual tuned circuits to provide pre- 
selection, and coupled — often by means 
of a small coil — to the local oscillator. It 
is not surprising that a common name for 

In the course of one year (1933/34), 
American manufacturer Atwater Kent 
produced receivers using three differ- 
ent conversion systems. Above is the 
five valve model 165, with a pentode 
autodyne converter; at upper right is 
the model 206, with a 2A7 pentagrid 
converter; and at right the 217, which 

had a triode oscillator and separate 
pentode mixer. 

the valve where frequency conversion 
took place was the ‘First Detector’, while 
the IF demodulator was the ‘Second 
Detector’. Although diodes could be 
used, it was natural for the ubiquitous 
grid leak detector to became the standard 
superhet mixer. 
These elementary converters needed 

considerable taming. In the early period 
following World War I Edwin 
Armstrong, following on his wartime 
work, set about making a practical super- 
het for RCA — who by now practically 
monopolised the patents. In 1923 
Armstrong produced the prototype of the 
first RCA superhet, the model VIII, 
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which as can be seen from Fig.1 wi 
remarkably complex. In fact without 
few clues, the circuit operation is diffic 
to analyse. 

Briefly, the first valve is reflexed, func 

tioning as both an RF and first IF amp 
fier. The next valve also combines tw 
operations, as a_ self-oscillating o 

‘Autodyne’ mixer. The reason for thi 
complication was economy. TRI 
receivers at the time had at most five 
valves, but a straight superhet needed 
eight — far too expensive to be compet 
itive. Armstrong therefore countered this 
by the doubling up on valve functions 
and got the count down to six. 
As these early superhets used a ve 

low frequency IF, typically about 
50kHz, a self-oscillating mixer had 
considerable problems from strong sig- 
nals pulling the oscillator off tune. 
Armstrong’s remedy was to use the 
second harmonic of the oscillator. This 
cured the pulling problem, but as high-> 
er harmonics will also beat with a car- 
rier, and with no ganging of the tuning } 
Capacitors, or image rejection, it was, 
possible with one of these sets to tune a | 
transmission above about 1250kHz at , 
six settings of the oscillator dial! 
Another problem of harmonic mixing ) 

was excessive noise generated by the ? 
mixer stage, creating a background hiss. | 
Consequently, to minimise these prob- 
lems in the next series of RCA superhets, 
separate inductively-coupled oscillator 
and mixer valves were used. 

Tetrode, pentode mixers 
In 1930, RCA was obliged to issue 

superhet licences freely. Tetrodes had 
become available and were shortly to be 
overtaken by pentodes. When biased to 
near cutoff, these valves proved to be 

good frequency converters. 
Oscillator injection could be into the 

control grid, along with the received sig- 
nal, and a common method was to wind 



he oscillator and grid tuning circuits on 
e same former. This could lead to oscil- 

ator radiation from the aerial, and opti- 
ising oscillator injection over a wide 

ange of frequencies could be difficult. 
Although grid injection via a capacitor 
as not much used at low frequencies, 

for VHF services, including TV and FM 

eception, it proved to be very successful. 
For this service, several high perfor- 
mance combined triode and pentode 
valves, including the 6U8, ECF86, and 

6BL8/ECF80 were developed. 

Converter valves came in a variety of 
shapes and sizes. These are both tri- 
ode-hexodes, but the 1937 Mullard 
TH4A dwarfs the Osram X78 made 
about 15 years later. For all their dif- 
ferences in size, their performances 
are similar. 

Oscillators were normally very basic 
Hartley types, with a tuned grid coil and 
feedback provided by a small winding 
connected to the anode. Cathode injec- 
tion proved to be the most successful for 
broadcast receivers using tetrode and 
pentode mixers. Fig.3 is of a typical 
application of this type, used by Atwater 
Kent in their model 217. 
We do not always appreciate how 

expensive valves were during the early 
1930s. It is difficult to translate prices 
into present day values, but at a time 
when a week’s wages could be less than 
five pounds ($10), the list price of a typ- 
ical valve was 17/6 ($1.75). Little won- 
der, then, that there was a reluctance to 

use two valves for a mixer if one would 
do. The autodyne was therefore resur- 
rected using tetrodes and later, the new 

RF pentodes, and proved to be quite suc- 
cessful for broadcast band work. A typi- 
cal application was the Atwater Kent 
model 165 as shown in Fig.4. 

The Dynatron 
Early electronics engineers were fond 

of what has been termed techno-Greek: 
titles made up from classic words. Two 
favourites were ‘Dyne’, meaning force ~ 
and “Tron’, an instrument. Put the two 

together and we have the ‘Dynatron’, but 
in reality, one device so named was not 

as potent as its title implied. 
The Dynatron was an oscillator in 

vogue for a short while and associated 
with a single valve type, the 224 screen 
grid tetrode. Tetrodes have the habit of 
being very unstable when operated 
with the screen voltage higher than the 
anode, for they can exhibit negative 
resistance characteristics, whereby the 

anode current actually increases as the 
voltage is reduced! 

This is normally a nuisance, and one 
reason why basic tetrodes were rarely 
used as power amplifiers. However, if a 
valve is operating under negative resis- 
tance conditions with a tuned circuit con- 
nected to the anode, the system will oscil- 

late. There is no need for external feed- 
back and all that is required is a single 
untapped winding, an attractive situation 
for budget priced receivers. However, 
dynatron autodyne converters were tem- 
peramental and were soon abandoned. 

There was at this time an increasing 
interest in shortwaves, but the small dif- 

ference between signal and oscillation 
frequencies meant that pulling again 
made autodyne mixers unsatisfactory 
above a few megahertz. A separate oscil- 
lator valve as in Fig.4 was a partial solu- 
tion, but expensive. What was needed 

was a purpose-built valve combining an 
oscillator and a mixer, but with as little 
interaction between the two as possible. 
A pair of conventional valves in the one 
envelope would still have the shortcom- 
ings of the triode-pentode mixer. What 
was needed was a new type of valve, 
with two independent control grids in a 
common electron stream. 

The first Pentagrid 
The pentagrid converter came from 

RCA in early 1933. Produced with both 
2.5 volt and 6.3 volt heaters, the 

2A7/6A7 had, as its name suggests, five 
grids surrounding the cathode. The inner 
two operated as a triode oscillator, mod- 
ulating the electron stream from the cath- 
ode. Then followed two screen grids, 
with the signal control grid sandwiched 
between them. Around the first screen 
grid was a cloud of electrons or space 
charge, modulated by the oscillator fre- 
quency, and acting as a virtual cathode 
for the signal grid. 

The second grid was in reality an 
anode for the oscillator, and, so as not to 

impede the main anode current flow, 

Fig.1: The first commercial super- 
heterodyne was the Armstrong devel- 
oped Radiola model VIII, using an 
autodyne mixer and released in 1924. 
Reflexing the input stage created a 
very complex circuit, made all the 
more daunting by many of the com- 
ponents being encased in a sealed 
‘catacomb’. 
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Fig.2 (below): Although during the 1920s, RCA had the manufacturing 
of superheterodynes tied up, they did not control the sale of kitsets LY g neo ctu 
and some rather interesting superhets were available to home con- 
structors. Most followed more or less the Armstrong pattern, but 
designs like this one turned out by R.E. Lacault had novel, and by all 
accounts, effective mixer stages. Tracing out the mixer stage (modu- 
lator) reveals that there was no connection to the HT supply; instead 
the valve was energised by the oscillator. 
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could not be a solid element. It was found 
that even a minimal number of conven- 
tional grid turns was too restrictive, and 
in the final development the anode-grid 
consisted of just the two grid support 
rods, without any grid wires at all! The 
anode area was, of course, very small, 

and proved ultimately to be a limitation. 
For a first effort however, the pentagrid 

proved to be remarkably successful, and 
was an industry standard until the 1940s. 
Within a few months of its American 
debut, it was introduced to Britain by 

British Ferranti as the VHT4. When 
RCA’s range of metal valves was 
launched, the original pentagrid valve 
was repackaged unmodified as the 6A8, 

and in 1939 America’s Sylvania incorpo- 
rated the same valve in their Loktal valve 
range as the 7B8. 

Different terminology 
American terminology used for the 

early converters differed from European. 
At first, US identification was by the 
number of grids, whereas the British and 

European system was based on the total 
number of electrodes. Therefore the 
American pentagrid was the British and 
European heptode, but individual valves 

differed considerably. 
The original pentagrid design had 

some imperfections. A fair degree of 
oscillator activity was required, but was 
made difficult at high frequencies by the 
restricted area of the anode-grid. 
Difficulties were also experienced in tun- 

ing above about 15MHz by strong sig- 
nals pulling the oscillator frequency, and 
AGC applied to the control grid could 
also affect stability. 
A combined triode-pentode, the 6F7 

was intended to be a useful and versatile 
valve. One proposed function was as a 
pentode mixer with a triode oscillator, 

but this method of frequency conversion 
had already been tried with no advan- 
tages over the pentagrid and the 6F7 was 
therefore rarely used as a mixer. 
Meanwhile, the Europeans had been 

doing their own research, and in 1934, 
Telefunken produced the ACH1 triode- 
hexode, somewhat similar to the penta- 
grid but with a separate triode. There was 
no anode grid and the innermost grid was 
internally connected to the oscillator grid. 
The triode-hexode had the advantage of a 
lively oscillator with less pulling at high 
frequencies than the other types, and was 
eventually to become a major European 
and British converter design. 

Octode, second pentagrid 
The Europeans were also busy with the 

pentagrid-heptode. They found that 
adding a suppressor grid between the 
screen grid and the anode had the benefi- 
cial effect of decreasing internally gener- 
ated noise and of reducing anode current. 
This new valve they called an octode. 
One of the first, the Philips AK1, and 
later versions, the AK2 and EK2 were 

frequently used in Australian receivers. 
There was a second mixer in the origi- 
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Fig.3: The converter section of the 1933 Atwater Ke 
217, using a typical triode oscillator and pentode mixe 
combination. The wave change switch permited tunin 
to 3MHz, to cover the police and lower amateur bands 

nal 1935 metal valve series. This was thy 
6L7, another pentagrid but with a quit 
different internal structure from the 6A8 
and which required a separate oscillato 
The inner element of the 6L7 was no 
the main control grid. Then there were 
two screen grids, surrounding the oscilla 
tor injection or second control grid; 

suppressor grid; and finally the anode. 
Intended for high performance 

receivers where the cost of an extra valve 
was of little consequence, the high fre- 

quency characteristics of the 6L7 were 
superior to the other mixers. 

In their house magazine Radiotronics 
for April 1938, AWV announced two 

new converter valves of American 
design that were to be important for) 
Australian receiver manufacturers. These ' 
were the octal based triode-hexode' 
6K&8G, and the triode-heptode 6J8G, both , 
priced at 18 shillings. 

Although not much used in the USA, 
the 6J8G was to become widely used in 
Australian sets during the next decade 
and will be described first. It was essen- 
tially a 6L7 with an oscillator triode in 
the same envelope, and with the heptode 
injection grid internally connected to the 
triode grid. 

The European terminology of heptode — 
was used for the pentagrid section of the 
6J8G, which by the way, was never made 
with a metal or GT envelope; but it was 
put by Sylvania into a Loktal envelope as 
the 7J7. This adoption of European ter- 
minology seems to have been to avoid 



mfusion with the third type of penta- 
d, to be described shortly. 
About the only real weakness of the 
8G was its low conversion gain, of 
bout half that of many converters; but 
practice this was hardly discernable. 
is minor problem was overcome later 
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in an improved triode-heptode, the 7S7. 

USA’s only triode-hexode 
Europe may have had reasonable suc- 

cess with the triode-hexode, but America 
seems to have had but one solitary exam- 
ple: the 6K8 (and its 12 volt companion 
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the 12K8). Not only was it the sole 
American triode-hexode, but it had a 
most unusual construction. In fact, it 
could almost be described as a pentagrid 
with an outboard triode! 
A close inspection of a 6K8G or GT 

will show that whereas conventional 
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Fig.4: Atwater Kent’s model 165 had a typical pentode autodyne converter, with the oscillator tuned winding close- 
_ ly coupled to the anode and cathode by way of similar windings on the same former. In several of their smaller sets, 
including the 165, AK combined the police band wavechange and tone switches. 

Fig.5: The first converter valve, the 2A7 pentagrid was used for the three band 
1934 Atwater Kent 206. To improve stability, the oscillator HT was derived 
directly from the rectifier filament. 
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valves had the elements spaced concentri- 
cally around a central cathode, the 6K8 
cathode was decidedly off-centre. In 
Fig.7 the two sections of the valve can be 
seen to be separated by the cathode. 
One grid completely surrounded the 

cathode in the normal manner. This 
functioned as the oscillator control grid 
on the triode side, and as the injection 

grid on the hexode side. The next ele- 
ment on the hexode half was the screen 
grid, but instead of being centred 
around a cathode, it surrounded the 
hexode control grid. Finally, each sec- 
tion had its own anode. 
America did not persevere with the tri- 

ode-hexodes and __ triode-heptodes, 
although they were very successful across 
the Atlantic. The availability of only 
seven active socket pins on a single- 
ended metal valve may have been a fac- 
tor. The original concept of the metal 
valve was for single-ended construction, 
but this was not properly realised until 
1938 with the release of the series that 
included the 6SK7 and 6SQ7 — and yet 
another pentagrid, the 6SA7. 

A third, US pentagrid 
The pin shortage was circumvented 

in the 6SA7, by eliminating the oscil- 
lator anode. But how can a mixer 

oscillate without an anode in the 

oscillator section? 
Fig.6 is an example of how it was 

done. Most converter systems, includ- 
ing even the Lecault circuit, used a 

Fig.7: These drawings, showing clear- 
ly the different internal details of the 
American pattern converters, are 
from the 1940 edition of the 
‘Radiotron Designer’s Handbook’. 

78 

Hartley oscillator which effectively has 
its anode and grid connected to oppo- 
site ends of a tuned circuit, and with the 
cathode tapped in between. But any one 
electrode, including the anode, could be 
earthed to RF. 
The screen grid of a converter was nor- 

mally bypassed to earth, and as can be 
seen in the diagram, in the 6SA7, occu- 
pied the equivalent position to the octode 
oscillator anode/grid. The screen grid 
therefore doubled as the oscillator anode, 
in a configuration first used to any extent 
with the Dow or electron-coupled oscilla- 
tor. The 6SA7 proved to be more suc- 
cessful than the earlier pentagrid, one fac- 
tor being that the oscillator had effective- 
ly a far greater anode area — although it 
is arguable whether it was as good as the 
European triode-heptodes. All new 
American converters for service below 
50MHz thereafter were pentagrids based 
on the 6SA7, the range including the 1R5, 
6SB7Y, 7Q7 and 6BE6. 

Exactly why there was this apparent 
xenophobia about using the more versa- 
tile triode-hexodes and triode-heptodes is 
uncertain. But a likely reason is that with 
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Fig.6: Just 50 years ago, Australiz 
AWV Co published this circuit using t 
American 6SA7GT ‘third generatic 
pentagrid converter. The oscillator co 
are single tapped windings and t 
converter screen grids, which functic 
as the oscillator anode, receive their 
supply direct from the rectifier filame 

the advent of the miniature all-glas 
valves, America wherever possib 
stayed with the seven-pin base rather thz 
using the more versatile nine-pin Noval. 

In Britain and Europe, there had no 

been the same insistence on single-ende« 
construction for valves, and later with thé 

adoption of all glass eight-pin rimlock 
and nine-pin Noval bases, pin numbers 

were not a restriction and the triode-hex 
ode was used extensively. 
Triode-hexodes and triode-heptodes 

seen here included the X61M, X79, 
ECH33/34/35, the ECH41/42 and 
ECH21, and notably the ECH81/6AJ8. In 
fact, in this writer’s opinion, the ECH81 

triode-heptode was arguably the best con- 
verter ever made. Although the converter 
valves did a very good job for standard 
receivers, internal oscillators invariably 
had some limitations, either in stability or 
efficiency. Regardless of the valve type 
used, to optimise performance, communi- 

cation receivers frequently used a sepa- 
rate oscillator valve. 
Many individual valve types have not 

been mentioned here, and it would take 
many articles to provide an exhaustive 
treatment of the converter story. In- 
depth historical information will be 
found in John Stokes’ book 70 Years of 
Radio Tubes and Valves, and Keith 

Thrower’s History of the British Radio 
Valve to 1940. For the theory of con- 
verter operation, I can recommend F. 

Langford-Smith’s Radiotron 
Designer’s Handbook from. AWA, and 
from Philips, J. Deketh’s Fundamentals 
of Radio-Valve Technique. 

we 05.960 wesgne (SY 

4 ’ / 

14 
Ks / 

e 

: ‘ Wed 



ESTABLISHED 
_ SINCE 1977 

ty, RODS HOTLINE 
‘ ve x Restore Me Ede 

ye: aut SEES ee 
‘ . 

‘i 

* 
* Oo Ae A.C.N. 005 428 473 

IUR Lt N TIRE 74 2744 [C7] a PLEASE SEND ALL MAIL ORDERS TO: MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD., 

Desc RRP LOCKED BAG 620, ROSEBANK MDC, CLAYTON SOUTH, VIC 3169. *SOON AVAILABLE 

SO iA VOLTAGE PRRIRTIIES, snsissensixstcanssstanseantie $13.95 | K10335 RGB TO PAL ENCODER MODULE ............cccccceseeeees $49.95 | K10565 DIGITAL TACHOMETER FOR CARS .............cseseseseseseeeeenees $49.95 
SUE MT UE PUM siischaniigqueaasissesacssicssecinsoradezonnaiogd $27.95 | K10340 CAMCORDER MIXER ...........cccsesesssseseeessesesreereenees $29.95 | K10570 COOLANT LEVEL ALARM .............:cccscsesessssssseeseseseenensens $29.95 
RPM MPUO TI di sikchevesaisbtvassissesvssecioosersinvarsaet $34.96 | KI0346 KARAOKE BOX............................-cocssssssssrssssrersesnees $28.95 |K10575 STEAM TRAIN WHISTLE & DIESEL HORN SIMULATOR ...... $22.45 
E TUGIE PUAN, UIP ELLY | deascseccvincisasoseseospsacenseoptose $28.95 | K10350 "IMPROVED" REMOTE CONTROLLER EXTENDER ...... $56.45 |K10580 BUDGET PRICED TEMPERATURE CONTROL .............+.-+-+++ $39.95 
BALANCED MICROPHONE AMPLIFIER ...........:e0000 $12.95 | K10355 HIGH ENERGY IGNITION oo... cc eccceseseeeseseseeeeees $49.95 | K10585 HIGH-POWER DIMMER FOR INCANDESCENT LAMPS ........ $69.95 
GENERAL PURPOSE AMPLIFIER ..............0scceseseees $14.95 | K10356 BREAKERLESS IGNITION... eeceseceeeeeeeseeeeees $44.95 | K10595 NICAD FY sudan bic macdiomeuepabnbnaiedtnns 9asguiesesvoicchasdvinpe shel i 
BALANCED INPUT DIFFERENTIAL PREAMP ............. $19.95 | K10360 LOUDSPEAKER PROTECTOR ............cccscssceceseseseseeees $29.95 | K10600 GO/NO-GO CRYSTAL CHECKER ............cccsssecessseeesteseeesees $18.95 
BLEMET (RUPE CANIS OMIT: ccavevecasosecdaprensecnoopsaprensebnass 14.95 | K10370 PORT. 12V LEAD ACID BATTERY CHARGER .............. BELO TTR CPAP PEAAIDP «nie csiscnnoveonicasnssscncostenencgndienenstonats $8.95 
PREPRESS TIET siedessascosevssorsstevsioonsessshsnpengains 95 | K10375 15W12-240V INVERTER ................0scscscessseerseseeeees $49.95 {K10610 MINIVOX VOICE OPERATED RELAY .......... ee eeseseseseseeeeeees $13.95 
SOOW PLAYMASTER AMP ............cccceseseseseseeeseeesees $119.00 | K10380 1GHz DIGITAL FREQUENCY COUNTER .........ccccceee $147.95 | K10615 LONG-WAVE AM RECEIVER FOR 
Ie POMS GRP G20) Sasthin ig sosne oes snnkipsadpsovspenesiudnoss'eas 95 0390 LOW COST QUIZ GAME ADJUDICATOR ...........c:cc000 $34.95 AIRCRAFT WEATHER INFORMATION ............:ccscseesesereeenes 7.50 
TOV TO GV DG CONVERTER «nn. scccccescsiscsssssescduees $11.95 | K10395 16-SECOND MESSAGE RECORDER ...............-0c0c00+« $65.95 |K10620 AUTO DISCHARGER FOR NICAD BATTERY PACKS ............. $27.95 
AMEE URI O IR Soiiciesgnzevanddsiansosasaneesanionisdsibchbeaiss $22.95 | K10400 WOOFER STOPPER ..............ccccssccsessssseseseseeteeseeees $55.95 | K10630 TALKING HEADLIGHTS REMINDER ...............cccseseseseseseees $62.95 

SUL MLS» Sacro eae $23.95 | K10405 COLOUR VIDEO FADER ...........cccccsssssssssesssenseseseees $32.95 +K10635 BEGINNER'S VARIABLE DUAL-RAIL POWER SUPPLY ......... $39.95 
ELECTRIC FENCE CONTROLLER ............sssseseseeeees $61.95 | K10415 PC-CONTROLLED oe PROGRAMMER .............+. $99.95 | K10640 CLIFFORD-A PESKY LITTLE ELECTRONIC CRICKET ........... $15.45 
FUP AEINIAEIIALOPT coccesecesssssccsnsnysasenensnsoreses $94.95 | K10425 DELUXE CAR ALARM ............ccccccccsscssseeseseetsesesees $55.95 | K10645 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR .......... $49.95 
UNIVERSAL POWER SUPPLY ........ccscecsecseseseeseeens $12.95 | K10430 REMOTE CONTROL ELECT. COCKROACH ................. $69.95 {K10650 A BUDGET PRICED "SHOESTRING" STEREO AMP.............. $99.95 
Ry co alienate csdecasainhoncyacasioconssdnvensesioey $17.95 | K10440 HIGHEFFICIENCY FLUORO INVERTER KIT.................. $49.95 | K10655 DIGITAL EFFECTS UNIT FOR MUSICIANS ...............:sccceeeee $138.95 
LOW FUEL INDICATOR FOR CAR ..........ccseseseseseeeees $11.95 | K10445 IMPROVED DECODER FOR ACS SIGNALS................ $19.95 | K10660 DIGITAL TRIGGER ADAPTOR FOR SCOPES ...............c:0c000 95 
RAMANA TT LAPS PIU fasecesesososeseesnssptsdnconnsgenies K10450 A SIMPLE LOW VOLTAGE SPEED CONTROLLER . ...... $13.95 |K10665 A PHOTOGRAPHIC TIMER FOR DARKROOMS ................... $64.95 
PEW RENE CRWMIENS Si satjiarsnssopssnescnessesingessiosibes 21.9 K10455 PRINTER STATUS INDICATOR FOR PRINTERS ........... $65.95 |K10670 ECONOMY SURROUND SOUND DECODER ............:sc000+ $59.95 
THERMOSTATIC SWITCH FOR RADIATOR FANS........ $31.95 | K10465 LOW COST 25W AMPLIAER MODULE ........ ee $18.95 | K10675 LOW COST TRANSISTOR TESTER/MOSFET ...............00 $29.95 
PEI FAR FURR PD one sccecensseneversnanssasgsusseseriodi $59.95 | K10460 VERSATILE 40V /3A LAB POWER SUPPLY ............... $165.95 | K10680 PC- DRIVEN ELECTROCARDIOGRANM ............::scesesesseseeees $29.95 
240VAC TRIAC TRIGGER (SHORT FORM) ................ 95 | K10470 CHAMP 0.5 WATT AMPLIFIER on... eseeeeseeeeeeees $9.95 |[K10685 IMPROVED FLEXITIMER MK2 ou... eeescesesesesseseeeeeees $22.95 
240VAC TRIAC TRIGGER (FULL FORM) ........... 000 $109.95 | K18475 90 SECOND MESSAGE HOLDER ..0... eee eseseeeeeees 7.95 LED BATTERY VOLTAGE INDIGATOR ............:cccsseseseeessreeeees $9.95 
INPUT BUFFER & RELAY DRIVER ............sseesesseesees $34.95 | K10476 75 SECOND MESSAGE HOLDER .................:eseseeees 3.95 |K10695 JACOB'S LADDER DISPLAY (Without Coil) «0.0.0... eee $29.95 
LOW COST SIG. TRACER/AMP ...........cscsescseseseseses $69.95 | K10480 CONTROL STEPPER MOTORS WITH YOUR PC........... $65.95 | K10696 JACOB'S LADDER DISPLAY (With Coil) 00... eeeceseseseeees $59.95 
STEREO FM TRANSMITTER ..........:-sccsssseseeeseneseees $33.95 | K10485 EGO TESTER KIT... ..-cesesoesessesesesveeseseeess $19.95 |K10700 FAST CHARGER FOR NICAD BATTERIES ..............-.-----+-++ $118.95 
LOW VOLTAGE CUTOUT FOR CAR /BOAT ................. $22.95 | K10490 LOWCOST MIDI BREAK-OUT BOX ..0... ee ceeseeeseees $32.95 |K10705 MODEL TRAIN CONTROL WITH SIMULATED INERTIA......... $34.45 

0200 iN-CIRCUIT TRANSISTOR TESTER oo... eens $14.95 | K10495 200WINVERTER KIT oo eeseseseeeeneeeeenens $198.95 |K10710 A MIXTURE DISPLAY FOR FUEL INJECTED CARS .............. $15.95 
WER PUNE TINE ss Leiviescsursionsessyasesaasennsesnipsesopler $88.95 | K10500 VOICE OPERATED AUDIO SWITCH... eee BULB: -FRIGTIG | GEIGER COUNE TR oi eccvctsoesssseorohisoctcvaspeprbenteveoonesases 168.95 
TEMPERATURE PROBE FOR MULTIMETERS ............ $19.95 | K10505 SIMPLE LED CHASER .......0........ es csscesseseseseseseseeseees 19.95 | K10720 ENGINE IMMOBILISER ................ccccssesesesesesseesesestseessees $33.95 
18V / 1AMP BENCH TOP POWER SUPPLY ............... $79.95 | K10510 LEVEL CROSSING DETECTOR FOR MODEL RAILWAYS $29.95 /{K10725 LOW COST FIVE BAND EQUALISER ............eeesesecesecseees $32.95 
INVERTER 2KW (NON ASSEMBLED) .................0000 1,495 | K10515 SOUNDS & LIGHTS FOR LEVEL CROSSING .............. $34.95 | K10730 SHORT FORM Low Cost Micro-Based ESR & Low OHMS Meter$44.95 
INVERTER 2KW ASSEMBLED & TESTED ................. $1,895 | K10520 AN IMPROVED DSO ADAPTOR FOR PC'S ...............0.. $158.95 | KT0735 PC DRIVEN EGO SENSOR ANALYSER ...............cesseeeeeseeeee $39.45 
EONS MASTER 50 oii ces dsececesesegencanssosnsajatecdibeses $29.95 | K10521 DSO ADAPTOR (INCLUDES ADCO861) oe $168.95 | K10740 SMART DUAL 12V BATTERY CONTROLLER .............seeeseees 
TEMPERATURE ADAPTOR ..........s:sssscssesssseseeeeeeseees $24.95 | K10525 WEEKLY REMINDER TIMER................ceseccseseeeeeeeees $19.95 | K10755* LOW COST RF TEST OSCILLATOR 00... ceeeeeeseseeeneneee $69.95 

0305 VOICE OPERATED RELAY ooo eeeeeeeeeeeeeeeee $19.95 | K10530 L/NOISE UN. STEREO PREAMP oon eseeeeeees $19.85 | K10760* STROBOSCOPIC TUNER ou... eee seseseceseseseseeeneeenenes 7.95 
BOS $22.95 | K10535 LIGHT & SOUND TRIGGER oo. ecteeseneneee $41.95 | K10765* HIGH VOLTAGE INSULATION TESTER .............:ceesessesesesees 9.95 
K10315 HEADPHONE AMPLIFIER ou... ee eeeceeesceeeeeneneees $34.95 | K10540 SOW AUDIO AMPLIFIER oon... ce cececeeseeeseeteeseeees $37.50 | K10770* STEAM WHISTLE FOR MODEL BOATS & TRAINS............... $27.95 
410320 VIDEO RF MODULATOR ooo eeeeeeeeeeeeeeeenees $17.95 | K10545 IND. METAL BALANCE DETECTOR ..........sesessseseeees $58.95 | K10775* BUILD A LOW OHMS TESTER FOR YOUR DMM ...........00005 $39.95 
K10325 SOW AUDIO AMPLIFIER ...............::ccccssseseeseeseseseees 95 | K10550 FAST CHARGER FOR NICAD wu... eseseseseseeeseeeaees $42.95 | K10780* LOW COST POCKET SAMPLER .............csecsesessssstenenenesees $32.95 
E10325 PCB SOW AUDIO AMPLIFIER TDA1514A.................. $19.95 | K10595 DUAL ELECTRONIC DICE ono. eceeceseeeseeteneneeees $24.95 
K10330 RS232 FOR COMMODORE 64 oon. ceeceeeseseeeeees 95 | KIQS60 DIGITAL VOLTMETER FOR CARS uu... ecsseseessseseeesees $39.95 | *AVAILABLE SOON 

LOW COST ae SAMPLER 

EA AUG ‘96. 7Re 10780 
$69.95 This high-voltage 

insulation tester 
can measure 
from 1-2200 
gigaohms. It is 
battery powered 
and displays the 
readout on a 10- 

1077 ; 
69.95 Does your latest 

aia model seem to be 
lacking something? This compact 
circuit can provide your model with a 
distinctive steam whistle sound, giving 
your model that extra touch of realism. 
EA June '96 This compact PC-driven analog sampler step LED requires no batteries or power supplies, |S low Ohms Tester + pu Girocily ino 

It uses power from the PC, supplied to it (2 “igital multimeter and can accurately os oe oo - 
via the parallel port. tt allows you to fneasures resistances down to 0.0182. 
monitor voltage changes over periods }il's easy to build and runs off a 9V 
ranging from milliseconds to months. battery. SC June '96 

LOW COST RF TEST OSCILLATOR 

computer 
monitors, With car engine management systems 

becoming more and more 
sophisticated (and complex), it is 
getting increasingly difficult to find out 
what's happening “under the hood". 
This low cost analyser, combined with 
any IBM PC and some special software 
can provide a large amount of 
information on your car's performance. 
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A MIXTURE DISPLAY FOR 
FUEL aeetetce CARS 

#8 

This auxillary battery manager takes 
full advantage of a dual battery setup's 
Capabilities, by controlling when and 
how the "auxillary" battery is connected 
to the electrical system. It's fully 
automatic, will cost you far less than 
an equivalent commercial unit, and is 
particularly suited to the new breed of 
deep-cycle auxiliary batteries 
EA JAN'96 

A low cost RF oscillator in that is 
Suitable for checking and aligning HF 
radios and other equipment operating 
between 350kHz and 30MHz. 
Features digital frequency readout, the 
ability to provide either CW or 
modulated output and also audio and 
1 MHz reference signals from auxiliary 
outputs at the rear. EA May '96 
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pickings. SC Dec'95 

if yourepair switch-mode § 
supplies, TV receivers, 

vintage radios, or similar equipment, 
and/or if you need to measure very low 
values of resistance, this project can 
Save you lots of time and aggravation. 
lt measures an aspect of electrolytic 
Capacitors performance which is very 
important, but normally very difficult 
to check: the equivalent series 
resistance, or "ESR" EA JAN '96 
MODEL TRAIN CONTROL 
WITH SIMULATED INERTIA 
This simple, low-cost train controller 

x: uses a very efficient phase control 
* system to regulate the speed of your 

| model train, giving better load-speed 
regulation. It also simulates inertia and 
momentum, making the train run much 
more realistically. Together with a 

Cm 

STROBOSCOPIC 
TUNER MK3 

incarnation of a 
Cheap and simple 
device to help tune x 
musical instruments {$ 

\. | uses standard-off- 
Nthe-shelf 

components. It will } 
tune over the full |* 

| chromatic scale and : 
covers a generous 
seven octave 
spread. EA May‘S6 

LOW COST FIVE 
BAND EQUALISER 
Liven up your keyboard, guitar or 
music system with this 5-band 
equaliser. It only uses afew low cost 
parts and wil enable you to 
"customise" the sound of your 
system just by twiddling a few knobs 
SC DEC'95 

tests in the Pacific and China? Worried pr eR re a couple of other features This nicad charger lets you fast This circuit will immobitise your car if about a possible increase in the | monitor the fuel mixtures being run by this makes the . sisi cnt tc i eae 
Dey Kigetcs amount of background radiation? Then | your car. You can also use it as a tuning rge ry P 

*} athief tries to start it. Fit it to your car : allem egies controller ain a 12¥ car battery. It can ch 
: ne Pe check it out with this Geiger counter. | tool, to help in vehicle modification, , i pki “o as cheap inusrance. If a thief tries to worthwhile addition to packs of 5 to !0 cells at once and steal your car, the engine will repeatly It will detect alpha, beta and gamma | or simpty to see the behaviour of the almost any layout, aitccatically. reverts to-tridd Cal, se : ; : ; o trickle < atall-and hie will move to daeler radiation and has an audible output { engine control module. It is based on EA OCT95 

mode at the end of the charging 
cycle. SC OCT ‘95 
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Zobel networks explained, and noisy meteors 
| have an interesting mix for you this month. We start with letters explaining constant impedance ( 
Zobel) networks, then there’s a letter about strange noises related to meteors. A reader describes 
simple way to measure the impedance of coaxial cable, and our What?? question will particularly inte 

INFORMATION CENTRE 

est technicians who like to save effort. 

As you know, this column is where 
we present letters from readers asking 
for, or giving, technical advice. I like 
to include as many letters as possible, 
which usually means some editing to 
reduce their length. This way we get 
variety, and as many readers as possi- 
ble get their letters in the column. 

But this month I’m including a couple 
of letters that are longer than usual, 
because their content is, I believe, going to 
be of general interest to most readers. The 
letters are about Zobel networks. 

Never heard of such a thing? As you’ll 
read, Zobel networks have a range of 
applications, but our main interest here is 
with the output stage of an audio amplifi- 
er. Of course, you might not be interested 
from a practical point of view, but you 
should find the general theory of these net- 
works interesting. 

These letters are in response to a ques- 
tion by a reader in the May issue, and as 
I had considerable difficulty finding 
information about these networks, I 
asked readers to help me out. And that’s 
another reason I’m devoting space to 
this topic. While some technical books 
have information about Zobel networks, 
it’s hard to find, and when you do find it, 

difficult to understand. 
The first letter discusses the concepts 

and gives a general background to Zobel 
networks. The second, from Neville 
Thiele, gives more specific information. A 
third letter lists a few references in case 
you want more information. So without 
further ado, here’s the first letter. 

Inverse networks 
In the May issue of Electronics 

Australia you asked for information 
about Zobel networks. This is in any 
standard text on network design, but is 
hidden under other names. Incidentally, 
are there two Zobels? The Zobel I know 
of was a pioneer in filter design in the 
Bell System and wrote a lot about net- 
work theory. His first paper in the Bell 

System Technical Journal was in 1922 
and it seems surprising that he also 
wrote the article you quote in 1982. 

Two topics which are fundamental to 
network theory are inverse networks and 
constant resistance networks, and both of 
these have relevance to what have become 
known as Zobel networks. 

Two networks are said to be the inverse 
of each other if the product of their imped- 
ances is a constant. For example an induc- 
tance has an impedance of 6.28fL, and a 
capacitance has an impedance of 
1/6.28fC. The product of these two imped- 
ances is L/C, which is constant at all fre- 
quencies, so they are inverse networks. 

Similarly, the inverse of a capacitance 
and an inductance in series is an induc- 
tance and capacitance in parallel, with the 
same resonant frequency. Any network of 
elements has an inverse, and there are 
rules for designing the inverse of a net- 
work. Inverse networks were widely used 
in phase and frequency equalisers, as well 
as some filters. For example, the two 
halves of a crossover network are some- 
times inverse networks. 
A constant resistance network is a net- 

work of elements whose resulting imped- 
ance is a constant resistance at all fre- 
quencies. Such networks can be built from 
two inverse networks and two resistors. 
Such a network is shown in Fig.1, 

and is made up of two branches. One 
is an inductor in series with a resistor 
and the other is a capacitor in series 
with a resistor of the same value. If R’ 
= L/C then the impedance of the whole 
network is a pure resistance R at all 
frequencies. The same result can be 
obtained with any two inverse net- 
works of impedances Zl and Z2 in 
place of the inductor and capacitor, 
provided Z1 x Z2 = R’. 

The significance is that if you have a 
loudspeaker, a filter or whatever, which 
has a varying impedance and you want to 
connect it to something which is intolerant 
of this variation, it is possible to design a 
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network which placed in parallel w 
make the combination look like a consta 
resistance. The procedure is to measu 
the impedance of the device over the fre 
quency band, design an equivalent ne 
work and then create the inverse. 

When I was younger this was part of th 
tool kit of transmission engineers 
However we called them impedance co 
recting networks; the name ‘Zobel ne 
works’ seems to be a recent innovation. 

So far as loudspeakers are concerned, 
the value of such impedance correction is 
mainly in avoiding oscillations in the 
amplifier. A typical speaker’s, impedance 
is rather like a resistor in series with an 
inductor, so a capacitor and resistor in 
series will give some improvement. — 
Strictly, these networks should be 
designed to match a particular speaker 
model, but it seems that a compromise net- 
work is satisfactory. 

For more information about constant 
resistance networks, look in texts on cir- — 
cuit theory. Unfortunately, most of these — 
are fiendishly difficult to follow and infor- 
mation about constant resistance net- 
works will be scattered through the book. 
(Harry Freeman, Wollstonecraft, NSW) 

Thanks for this overview of inverse net- 
works, Harry. As you’ll read further on, 

the EDN article I referred to had a few 
typos, including the date. It should have 
read 1928, not 1982. However, as far as 

we know, Otto Zobel died sometime in the 



speaker 

280s, so it was not impossible that he was 
ill writing in 1982. 
Now here’s the letter from Neville 
hiele, who I’m sure needs no intro- 
ction. 

obel networks 
The circuits in Fig.2 show the two forms 

yf the Zobel network as it is usually 
ipplied to audio amplifiers. Either net-— 

ork has the interesting property that so 
ong as the inductance and capacitance 
are related by L = CR’, the network pre- 
sents a pure resistance (R) to its input ter- 
inals at ALL frequencies. You were wor- 

ried that “the mathematics is somewhat 
complicated...”, but don’t worry; that is 
all the mathematics you need for this 
application. 

The parallel form (a) is the one that is 
all too often used, assuming presumably 
that the loudspeaker and its connecting 
cable present an inductance L that is cor- 
rected by the series CR network. However 
this inductance obviously varies enor- 
mously with cables and loudspeakers. 

I much prefer the series form (b), 
which requires an additional inductor 
but has the great advantage that the 

load it presents to the amplifier at 
high frequencies above the audio band 
is very much independent of loud- 
speaker and cable. At the same time it 
removes RF that is all too easily 
picked up by the speaker cable and fed 
back through the feedback network to 
the amplifier’s input stage, where it is 

_ demodulated and thus produces audi- 
ble clicks and pops when lights or 

mer oe 

pire) | WE): Ape) (ohms), 
8.0 «= -220 14.08 0.08» 
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176 
188 
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refrigerators turn on and off. 
I described this in my paper ‘Load 

Stabilising Networks for Audio 
Amplifiers’, in Proceedings of the IREE 
September 1975, pp 207-300, and reprint- 
ed in JAES January/February 1976, pp 
20-23. Incidentally, since its publication I 
don’t think anyone, including me, has 
taken further interest in Section 5 - Higher 
Order Networks. I can only say, following 
Gareth Evans’ example of a prisoner at 
the bar, “Well, my lord, it just seemed a 
good idea at the time.” 

In Fig.2(b), a capacitor of 220nF was 
chosen simply because it is readily avail- 
able and, with a CR time constant of 
1.76us, it produces 3dB attenuation of the 
output at 9OkHz, I1dB at 46kHz, and 

0.25dB at 23kHz. These days, with most 
loudspeakers having lower impedances, it 
might be more appropriate to design it for 
a nominal 4Q load with a 470nF capaci- 
tor. That would require an inductance of 

(149064 43 
AM 6A AC 

7.52uH and its response would be down 
3dB at 85kHz, 1dB at 42kHz and 0.25dB 
at 21kHz. 
As described in the paper, the coil 

need only be small, although it does not 
give actual dimensions. It refers instead 
to another paper of mine: ‘Air Cored 
Inductors for Audio’, published in Proc. 
IREE, October 1975, pp 329-333, 
reprinted in JAES for June 1976, pp 
374-378, with a postscript in December 
1976, pp 830-832. 

To show just how small the coils can 
be, I have calculated their dimensions 
for a series resistance chosen arbitrari- 
ly as 1% of the load resistance. The bob- 
bin shape is in Fig.3, though the dimen- 
sions, both yielding an overall diameter 
of 4c, (around 18mm), are not critical. 
Tcoil is the ratio Lcoil/Rcoil, which has 
the dimensions of a time constant, and 
on which the linear dimensions c, 2c and 
4c, and the mass of copper depend. This 
is shown in Table 1. 

Since writing those papers, I have 
become more conscious of how the resis- 
tance of wires with diameters (dw) of 
0.5mm and up increases significantly at 
the higher audio frequencies due to skin 
effect. I rather doubt it would cause much 
trouble in this application, though in my 
present haste, I haven’t calculated the 
increase of series resistance at 
15kHz/20kHz for these examples. 
However, if you have any doubts you 

could wind the coils in bifilar fashion 
with two wires of the same length and 
each half the cross sectional area, and 
hence 0.71 the diameter of the specified 
wire gauges, (which gives 0.45mm and 
0.55mm respectively). The two windings 
are connected in parallel to produce an 
elementary kind of Litz wire. 

I must add a warning. Don’t wind the 
coils on ferrite balun formers, as I did ini- 
tially, to make them even smaller. The fer- 
rite saturated and produced 5% THD at © 
20kHz with a 40 watt output. 
Someone is bound to point out that 

such harmonics would fall well above 
the audio band but, as it seems I need to 
repeat far too often, such high frequen- 
cy non-linearity produces intermodula- 
tion products that beat down into the 
audible range. My very best wishes. 
(Neville Thiele, Epping, NSW) 

Neville included copies of the papers he 
refers to in his letter, and ve reproduced 

the relevant illustrations from them. So 
thanks Neville, for this precis of your 
excellent papers. It’s good to be able to 
present such a practical description of this 
rather obscure topic. 

Incidentally, younger readers may not 
know that Neville Thiele is regarded as a 
world authority on filter and loudspeaker 
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design and other aspects of electronics. He 
has been at the forefront of many innova- 
tions and designs for over 40 years. 

The next letter on this topic gives the 
titles of some reference books and a small, 
but significant correction. 

Useful texts 
There appears to be typographical 

errors in the year and title of the reference 
you cited from the EDN magazine article. 
It should have read: Zobel, Otto J., 
‘Distortion Correction in Electrical 
Circuits with Constant Resistance 
Recurrent Networks’, Bell Syst. Tech. 
Journal, Vol 7, July 1928, pp 438-534. 

Two textbooks treating the subject 
are: Everitt, William Db. 
‘Communication Engineering’ 2nd ed, 
McGraw Hill 1937 (pp 287-293) and 
Terman, Frederick E. ‘Radio Engineers 
Handbook’, McGraw Hill 1943 (pp 244- 
249). Terman also references Kimball, 
H. ‘Motion Picture Sound Engineering’, 
Van Nostrand 1938, ch 16,17. 
Modifying the phase angle of a load to 

stabilise a high power feedback amplifier 
is only one relatively recent application of 
the class of networks analysed by Zobel. 
Historically Zobel-inspired networks 
found their main applications as frequen- 
cy and phase equalisers for long distance 
telecommunications circuits, broadcasting 
and sound reproduction. These designs 
have all but disappeared as the ever 
diminishing costs of semiconductors make 
buffered active filters cheaper than LC 
networks. (Ross Beaumont, Manager 

Radio Propagation, Telstra, NSW) 

So that explains Harry’s misgivings 
about the dates. Thanks Ross for these 
corrections, and for the names of some 
textbooks. Since reading your letter, I 
checked again for information in my 
own copy of Electronic and Radio 
Engineering by the above mentioned 
Terman (1955), but to no avail. 
A recurrent theme is that Zobel net- 

works are not used a lot these days. 
Certainly they can help stabilise a touchy 
output stage, but most of today’s ampli- 
fiers are fairly stable anyway. So, while 
adding a Zobel network won’t do any 
harm, it may not achieve anything. But at 
least we’ve now covered an area that, 
while limited in practical use these days, is 
part of the basics of design theory. 
Now we move to our next topic. 

Throbbing lights 
The next letter asks for comments on 

two totally different topics. The first deals 

~ 

with a common problem I’m sure many 
people are familiar with: 

We have dimmer controls installed in 
two rooms in our home. Both operate 
satisfactorily but occasionally, particu- 
larly when they are set to a low setting, 
the lamps tend to ‘throb’. This throbbing 
is so noticeable that, for sanity, the light 
has to be turned off or up to full bright- 
ness. The effect seems to be independent 
of the power rating of the lamp, and 
even replacing one older style dimmer 
with a newer model did not fix the prob- 
lem. Is there a simple remedy? (Matt 
Ryan, Coogee, NSW) 

I’m not sure if there’s a simple remedy 
Matt, but there’s a simple explanation of 
your throbbing lights. The reason is the 
switching tones electrical supply authori- 
ties send over the power distribution sys- 
tem. These tones control off-peak power, 
typically water heaters. 

I’ve noticed the same effect, usually 
around midnight or even later. The tones 
might last several minutes, and are some- 

times repeated several times. I don’t know 
how to stop them causing lights to throb, 
but knowing it will only last a few minutes 
might help. 

The throbbing effect is the result of a 
beat set up between the injected tone and 
the 50Hz mains supply. The beat signal 
causes the triac control circuit in the dim- 
mer to vary the brightness of the lamp at 
the beat frequency. To stop this beating 
effect, you would need to filter out the 
control tone to prevent it reaching the 
dimmer. It’s possible there are filters 
available for this, and I suggest you con- 
tact your local supply authority. 
And now here’s the second part of 

Mark’s letter, which as you'll see is 
about an entirely different, and rather 
mysterious topic: 

Space sounds 
Back in September 1980, I and four oth- 

ers had occasion to walk around a small 
farm in the Southern Tablelands, just 
south of Sydney. It was a particularly clear 

_ night and in the ionosphere above, maybe 
100km away, was a spectacular display of 
meteors randomly streaking through the 
sky every few seconds. As they burnt up in 
the atmosphere their tails lingered for 
some five to ten seconds. 

There is nothing really strange about 
this, and I’m told it occurs when the ionos- 
phere is highly charged. However we 
marvelled at the sheer beauty of the sight. 
Most of the time I was sure I could hear 

a ‘whooshing’ noise which seemed to be 
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coming from the tops of some large | 
trees growing near the road. The so 
was more like a ‘Shhh’, which we co 
hear distinctly when our party stop} 
speaking. The direction of the sound co 
not be determined with any accuracy, 
the real mystery is that the sound wa 
synchronism with the random metec 
entering the ionosphere. 

That is, at the exact moment we sa 
meteor flash across the sky, the whooshi 
noise was heard. The brighter the mete 
and the longer its tail, the more distinct t. 
whooshing sound. 

I’ve since chanced upon a copy 
William Corliss’ ‘Unusual Naturt 
Phenomena’ and found to my delig 
that similar events have been witnessec 
He writes: “Scientists regarded su 
observations as auditory illusions or th 
consequence of inexperience for man 
years, mainly because no acceptabl 
physical mechanisms were available ti 
explain the observations... Many investi 

gators now accept the reality of thé 
sounds and ascribe them to: (1) electro 
magnetic radiation perceived as sound 
or (2) electrical discharge (brush dis 
charge) arising from electrical effects 
created by this phenomena.” 

The author goes on to cite several case 
studies of this and similar phenomena, ana 
similar sound connected with the aurora, 
fireballs and other electrical events. I’m 
not surprised to find that there is no valid 
explanation. Perhaps other readers have 
witnessed a similar event and have an 
explanation as to what is going on. (Matt 
Ryan, VK2KVE) 

I’ve read of this sort of occurrence 
before, but I’ve no idea what causes it. I 
suspect the reason is probably quite mun- 
dane, but the intrigue is to find it. So if 
anyone can help, let me know. 

50 & 75Q BNCs 
It seems this topic just won’t go away. | 

Over the last few issues I’ve included — 
letters from readers describing how to 
tell the difference between a 50Q and a 
75Q BNC connector. If you’ve kept up © 
with the letters, you will have gathered 
by now that there is no simple and guar- 
anteed way to do this. Unfortunately, 
according to the next contributor, every 
letter I’ve included in the May issue 
about this topic has it wrong. 

The May issue of EA published wrong, 
misleading and irrelevant replies on the 
subject of 50 and 75 ohm BNC connectors. 
The first reply, from Harry Ackland, is 
mainly irrelevant and completely misses 



oint. 75 ohm BNC connectors were 
ted precisely because of the demand- 
impedance requirements of high qual- 
elevision transmission systems (video 
band signals). 

reply from Chris Toms is just plain 
ng. In fact 50 ohm plugs are available 
izes to fit 50 ohm and 75 ohm cables, 
ou Should simply choose them correct- 
However there are also true 75 ohm 
sions of BNC connectors, so there is an 
ctrical difference if you need it to match 
cable impedance. 
e reply from Alan Fowler is nearer 

truth on the electrical side, but is mis- 
ing on the physical side. Modern 75 

m BNC plugs and jacks are truly physi- 
lly compatible with 50 ohm versions, 
ing to some clever design tricks that 

sult in the same thickness for the centre 
ins of both types. If you want proof, study 
Huber & Suhner catalog. A modern 75 
hm plug would not be physically compat- 
le with the original style 75 ohm jack 
t Mr Fowler describes. (Phil Lockley, 

est Pennant Hills, NSW) 
As I see it Phil, the writers you refer to 

ave described what they have found. 
ether these experiences give the com- 

lete story is another matter. What is 
portant is that I include the experiences 

f others. After all, if someone finds that 
is plug won’t fit that socket, then why 
ot tell other readers? 
I agree there is far more to the topic, as 

you will have read in the June issue. In 
fact, it seems there is no simple answer, as 
there seems to be no such thing as a ‘stan- 
dard’ 50 or 75 ohm BNC connector. 

Our next letter is related to the above, 
but instead looks at how to measure the 
impedance of a length of coaxial cable. 

Cable impedance 
When the question was how to tell if a 

BNC connector is for 50 or 75 ohm 
cable, I suggested measuring its imped- 
ance. What I didn’t do was describe 
how. Although the next letter doesn’t 
either, it does give a simple method of 
measuring the characteristic impedance 
of coaxial cable! 

In the May issue of EA your discussion 
of measuring the impedance of coaxial 
cable jogged my memory. During the last 
war I spent six years in the English Air 
Force as a radar instructor. We always 
had rolls of co-ax laying around, and of 
course the labels got torn off — so we 
were never sure of the impedance of any 
roll of cable. 

I devised a setup to do this easily. I 
applied a series of very narrow high fre- 
quency pulses to one end of the roll, with a 
‘scope also connected to this end of the 
roll. At the other end I connected a 100 

ohm non-inductive carbon pot. 
If the end of the cable was open, the 

pulse would travel down the cable and 
finding an open circuit, the energy 
would return as a pulse of the same 
polarity. It the cable was shorted and 
there was no resistance to dissipate the 
energy, a pulse would come back but of 
the opposite polarity. 
By adjusting the pot, a value could be 

found that would match the impedance of 
the cable and the pulse would be dissipat- 
ed and there would be no reflected pulse 
returned. Measure the resistance of the 
pot and you have the impedance of the 
cable. I hope you find this of interest. 
(Doug Thwaites VK4ADT, Esk Qld) 
A simple method indeed, Doug. I pre- 

sume the accuracy would depend on the 
sensitivity of the ‘scope, as there would 
probably be a range of values for the pot 
that appear to give no reflection. But if you 
know the impedance of the cable is either 
50 or 75 ohm, you would have no difficul- 
ty telling one from the other. 

OC926, and thanks 
As you can see from the next letter, this 

column gets results... 
Please accept my grateful thanks for 

your kind assistance with regard to my 
request for information on transistor type 
OC926, a PNP silicon transistor for low 
frequencies (audio). I have had many 
responses from the readers of your maga- 
zine: Mr L Tuckerman advising a substi- 
tute (TT803) and Mr N Bush (NSW), also 
Mr W Woods, likewise Mr John Mallas of 
Tasmania and others. I am greatly indebt- 
ed to all those who have responded to my — 
request for assistance. (William 
Basterfield, Moorabbin, Vic) 

We're glad to be of help, William. 
There’s a wealth of information out there, 
and obviously quite a few people willing 
to help pass it on. 

PC-based PLC 
The next letter seeks advice on how to 

make a computer perform the function of 
a programmable logic controller (PLC). 

I have an interest in what I believe is 
termed data acquisition hardware and 
software. That is, equipment and pro- 
grams which enable a PC to operate as a 
PLC by accepting analog and digital 
inputs, processing this information by soft- 
ware and subsequently operating various 
output devices. 

Can you tell me where I might find 
suppliers who handle such products, 
particularly for hobbyist budgets? Also 
do you know of any kits or projects that 
might suit this application? (Keith 
Cook, Cornubia, Qld) 

A couple of suppliers come to mind, 

Keith. The first is Procon Technology, of 
PO Box 655, Mount Waverley 3149, 
phone (03) 9807 5660. We reviewed a 
range of products from Procon in the 
January 1994 issue, all of which are exact- 
ly what you are after. I can’t tell if the 
prices are suitable, but the products are for 
an IBM compatible computer. 

Another source is Oatley Electronics. In 
the May 1996 edition, there’s a review of 
a computer driven relay interface, sold as 
a kit by this company. Although this is not 
enough to make a complete PLC from a 
computer, it provides four relays as out- 
puts, which is a start. The kit price is $92 
and includes software. Contact Oatley 
Electronics at PO Box 89, Oatley 2223, 
phone (02) 579 4985. 

What?? 
The question this month has an interest- 

ing history. You might remember a 
monthly column ‘Recreational 
Mathematics’ in Scientific American, run 
by Martin Gardner. This column started in 
1957, and was such a success it was kept 
going after Martin died. The question I’m 
posing is from a book called Mathematical 
Puzzles and Diversions, also by Martin 
Gardner, and was pointed out to me by EA 
colleague Graham Cattley. 
An electrician is confronted with an 

interesting problem. Eleven unmarked 
wires run in a conduit from the basement 
of a building to the fifth floor. The wires 
are accessible only at each end of the con- 
duit, and the electrician needs to identify 
each wire and label it at both ends. 
Armed only with a simple continuity 

tester, and the inherent laziness that is 
part of every electrical technician, how 
can he achieve this task with the fewest 
trips up and down the stairs? 

Answer to 
July’s What 

The answer is 1.5. You can see this by 
drawing the other diagonal of the rectan- 
gle. This diagonal is the radius of the cir- 
cle, which was specified as 1.5. You either 
saw it or you didn’t! 

EA’S READER SERVICE BBS 
As part of our service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board System 
(BBS), which makes available a wide range 
of useful information for convenient access 
and rapid downloading. You can also leave 
contributions to some of our columns. 
The BBS is ANSI compatible and is cur- 
rently operational for virtually 24 hours a 
day, seven days a week, on (02) 
9353 0627. Use any speed up to 28.8kb/s. 

ELECTRONICS Australia, August 1996 85 



Unusual Books: Electronic 

Devices,Fireworks, Locksmithing, Radar 

Invisibility, Surveillance, Self-Protection, 

Unusual Chemistry and More. For a 

complete catalogue , send 95 cents in 

stamps to: VECTOR PRESS, Dept E, 

PO Box 434 Brighton SA 5048. 

A real bargain: Riston type copper clad 

laminate. Develop cold, no toxic fumes, 

easy to use. Excellent results. Single 

sided 610 x 304 $35; 305 x 304 $17.50; 
152 x 305 $9.95; 152 x 152 $6.50. 2 

litre developer mix, worth $2.50, free for 

this month. Add sales tax where 

applicable. Delivery $6.00. Money back 

guarantee. Ph (02) 743 9235. 

FAX: (02) 644 2862. 

Educational Electronic Kits: 

Best prices. Easy to build. Full details. 

Latest technology. LESSON PLANS 

FOR TEACHERS--See our web page. 

Send $2 stamp for catalogue and price 

list to: DIY Electronics, 22 McGregor St, 

Numurkah, VIC, 3636. Ph/FAX 058 

621915. Or Email laurie c@cnl.com.au 

and let us send details. Go WWW: 

http://www.cnli.com.au/~laurie.c or BBS 

058 623303. Down load details free 

anytime . 

Satellite Dishes: International reception 

of Intelsat, Panamsat, Gorizont, Rimsat. 

Warehouse sale — 4.6m Dish & pole 

$1499, LNB $50, feed $75. All 

accessories available. Videosat, 2/28 

Salisbury Rd. Hornsby. (02) 482 3100 

8.30-5.00 M-F. 

Amidon Ferromagnetic Cores: 

For all RF applications. Send business 

size SASE for data/price to RJ&US 

Imports, Box 431, Kiama NSW 2533. 

Agencies at Geoff Wood Electronics, 

Sydney; Webb Electronics, Albury; 

Assoc TV Service, Hobart; Truscotts 

Electronic World, Melbourne and 

Mildura; Aloha Tango Products, Perth; 

Haven Electronics, Nowra: WIA 

Equipment Supplies, Adelaide. 

PCB’s made, one or many, low prices, 

hobbyists welcome. Also Touch Switch 

for lamps, 2A, 3 steps, $7 ea.plus P+H 

$3 for 3 units. Sesame Electronics 
(02) 554-9760, Fax (02) 718-4762. 

2SJ162 & 25K1058 FET’s: also Toroid 

transformers to suit EA PRO-Series 

Amps. FETS $5 ea. (03) 9704 2960 
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Video Camera Modules 

From $135 tiny 32x32x15mm Low Light 

& InfraRed Sensitive A.S. &S 

(09) 349 9413 

Clearance Sale New & Used Elec. 

Equipment (09) 349 9413 

DIY $499 Video Camera Sets 

4Ch Plugin Observe Listen Speak 

Rec/Playback (O09) 349 9413 

Fax (09) 344 5905 

Video 4 Camera Auto Switchers 

$169 ph (09) 349 9413 

Digital Quad Screen Processors 

$499 Display images from 4/8 cameras 

time/date/title (09) 349 9413 

Video Cameras 12 VDC with lens $159 

oh (09) 349 9413 

0.05 Lux Video Cameras 

C Mount $229 ph (09) 349 9413 

Hi Output Infra-Red Leds 

50mW $20/50 ph (09) 349 9413 

ADVERTISING RATES 

FOR THIS PAGE 
SMALL ADS: 

The minimum acceptable size of two 

centimetres x one column costs only $70. 

Other sizes up to a maximum of 10 

centimetres are rated at 

$40 per centimetre. 

CLASSIFIEDS: 

$6 for 40 letters. Just count the letters, divide 

by 40, and multiply by $6. 

ROUND UP TO THE NEAREST MULTIPLE OF $6 

Minimum CHARGE $12. 

CLOSING DATE: 
Ads may be accepted up to the 10th of the 

month, two months prior to issue date. 

PAYMENT: 

Payment must be in advance by cheque, 

money order or credit card, include your 

name, address, and credit card details. Faxes 

accepted. Payment should be sent with your 

a@vertisement, to: 

THE ADVERTISING 

PRODUCTION MANAGER 

ELECTRONICS AUSTRALIA, 

P.O. BOX 199, 

ALEXANDRIA, 

NSW 2015 

PHONE (02) 353 0740 « FAX (02) 353 0997 

Colour Video Camera Modules 

330 TVL 4mm lens 12 VDC Auto 

Shutter Compact Light $449 

ph (09) 349 9413 

Hi-Resolution Quads 1024 x 512 

Full Screen Zoom P/B Freeze/Time/ 

Date/Title Alarm I/O $749 

ph (09) 349 9413 

Interface Card for your PC, 64 opto 

isolated inputs and 4 relay outputs. Ide 

for experimenting safely or for profes- 

sional use. Fits any 8 or 16 bit slot. 

Australian design 12 month warranty. 

$150 PH (03) 9803 0376 or 

019 424 294. 

TTL I/O Card for your PC, 48 TTL 

I/O’s. Easy to program in Basic, C or 

Assembler. Supports Interrupts. 

Fits any 8 or 16 bit slot. Australian 

design 12 month warranty. $80 
PH (03) 9803 0376 or 019 424 294. 

Oscilloscope BWD 804 Exc Cond. 

Suit Electronics Enthusiast $350 ono. 

Call Max (09) 387 4023 Perth. 

Web Search on ‘DonTronics’ for 18, 

24, 28, 40, and 48 pin ZIF 

sockets.(MicroChip PIC items: CPUs, 

Basic Compilers, Interpreters, 

Programmers from $20, Real Time 
Clock, A-D. Ring or Fax for Free Promo 
Disk 29 Ellesmere Cres Tullamarine 

3043 03-9338-6286 

Fax 03-9338-2935 

Fully Approved 12V DC 1 Amp “plug- 

packs”: Buy direct from importer. $10 
+sales tax. Many other models available. 

Call AV-COMM Pty Ltd (02) 9949 7417/ 

99482667 or fax (02) 99497095. 

PCB Prototype Service 

¢ Through hole plate 
¢ 8 thou. min. clearance 
¢ Unlimited hole sizes 
¢ Odd shapes possible 

* Double sided 

¢ Solder resist 
¢ 8 thou. min. track 

¢ Component legend 

CAD S/W and Info. Kits Available. 

107A Burbridge Rd 
ae I” — ™ Hilton SA 5033 Australia 
Don Alan Pty Ltd Ph. (08) 433957 Fax. (08) 2345339 

ACN 072 641 $64 



ektronix 7904 oscilloscope $1500 
Tektronix 7603 oscilloscope $700 

Plus a wide range of plug-ins 
H.P. 1725A oscilloscope $1200 
H.P. 1740A oscilloscope $900 

Plus many more popular brands 
ELECTRONIC SURPLUS STORE 

26 Cardigan St, Cariton. 3053 
Ph: (03) 9663 6607 Fax: (03) 9663 5468 

LECTRONIC DESIGN-MANUFACTURE 

Complete Electronic Design to Production Service 
PCB Assembly and Product Assembly. 

Prototyping, PCB Design 

Redesign/Modify Existing Equipment. 

Service to Electronic Equipment. 

ELECTRONIC FORMATION SERVICES 
PO Box 1407, West MELTON, VIC 3337 

Pu/F Ax (03) 9747 0800 

Shown in Fig.6, this circuit produces 
a modulated digital waveform with 
two frequencies. The idea of a CRO 
calibrator is so that you can make sure 
that the edges of a square waveform 
are actually square and not rounded. 

Most CROs have a calibrate (or fre- 
quency compensation) screw which you 
adjust once you’ve connected the inter- 
nal frequency source up to the input. 

If that signal source dies, you can 
easily substitute this instead. It uses 
the mains frequency to modulate the 
555 timer running at a few kilohertz — 

KIT REPAIRS - R & D, prototyping, repairs 
to electronic equipment, all kits repaired 

CAMPAD ELECTRONICS 

26 KEITH STREET CAPALABA, Q. 4157 
Phone (07) 3245 2008 

TORTECH PTY LTD 
TOROIDAL TRANSFORMERS 

Design and Manufacture 

Approved to AS3108 - 1990 & U.L. Standards 

Tel: (02) 642 6003 Fax: (02) 642 6127 

Manufacture 
48-Hour service * High quality * Low prices 

1 offs to any quantity 

Artwork designed if required 

" Call for obligation free quote... ~ ~ 

INSTANT PCB’S PO BOX 448 AVALON 2107 

Ph: (02) 99741189 Fax: (02) 9974 5491 

MULTIPLE SCLEROSIS CAN DISRUPT T HE SM O OTHFL OWOFMES § ag BE 
(The smooth flow of messages from the brain) 

For more information on Multiple Sclerosis and its symptoms call the Multiple Sclerosis Society in your State. 2 iS 

xperimenting with Electronics 

a 0.1UF 

the frequency is not all that important. 
Looking at the circuit, power is 

derived from a 9V AC plug pack, 
which is rectified and turned into a 
smooth 5V DC source. This is used to 
power up the 555 timer, which is run- 
ning in our reduced component count 
oscillator. The only difference in this 
Circuit is that the reset at pin 4 is not 
tied to the supply rail. Instead, it is 
controlled by transistor Q1, which in 

turn is switched on during every posi- 
tive half cycle from the AC mains via 
the 4.7kQ resistor and diode D1. 

Established in 1933, RCS Radio is the 

only company which manufactures 

and sells every PCB and front panel 
published in Electronics Australia and ETI/SC. 

651 Forest Road, Bexley, NSW 2207 

Ring (02) 587 3491 for instant prices. 

Wanted: Geloso A.M.H.F. Transmitter 

Amateur Bands any condition. Also WW 

Il Command Series Transmitters and 

Receivers, FS6, 101, No11 Sets with or 

without power supplies. AVO Valve 

Tester prepared to pay Top Money, 

P.O. Box 275 Ferny Hills Brisbane 4054. 

Ray (07) 3299 3819 
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Fig.6: Use this circuit to generate a 
test signal for setting the frequency 
compensation of the scope probes 
and attenuators, and also for calibrat- 
ing their timebase ranges. 

Remembering that the 555 timer 
only works when pin 4 is held high, 
while ever the transistor is switched 
off, the 555 oscillates at a few thou- 
sand hertz. When the transistor is on, 
the output is low. 

If you looked at this on a CRO, you’d 
see a gated waveform which would have 
components of the oscillator output as 
well as the mains frequency since it con- 
trols when the oscillator is on and off. 
The 555 also has a good output stage 

which provides very good transitions 
from high to low and low to high, and is 
ideal for use with a CRO. 
OK, so there you have a few more 

applications using the many different 
parts of the 555 timer. The great thing is 
that there are so many circuits using this 
IC, you’re bound to find an interesting 
Circuit or two in your travels. 

Next month, we’ll take our final look 

for the time being at this little IC, and 

have a look at a few more circuits. + 
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50 and 25 years ago... 
‘Electronics Australia’ is one of the longest running technical publications in 
the world. We started as ‘Wireless Weekly’ in August 1922 and became ‘Radio 
and Hobbies in Australia’ in April 1939. The title was changed to ‘Radio, 
Television and Hobbies’ in February 1955 and finally, to ‘Electronics 
Australia’ in April 1965. Here we feature some items from past issues. 

August 1946 

Television pioneer dies: John Logie 
Baird, often referred to as the ‘father of 
television’, died on June 15. He was 58 
years old. In 1924, he is credited with 
having produced the first television 
receiver and transmitter, capable of send- 
ing crude images by radio. 
Undoubtedly science will remember 

him and his achievements. He will be 
remembered as a man who struggled with 
little outside help and encouragement, to 
make for himself a niche in the history of 
radio science, even though he merely 
applied devices which existed many 
years before his time. 

Television from the Air: The recent 
atomic bomb tests at Bikini Atoll made 
use of robot planes fitted with television 

ACROSS 
1 Communicating device. 99 

(6,9) 26 
8 Fails to set in correct 97 

position. (9) 
10 Type of control. (5) 
11 Cut groove with power 

tool. (4) 
Group of recordings. (5) 
One’s distinct Morse 
sending style. (4) 
Brand of microwave 
oven, etc. (5) 

SOLUTION TO 
JULY 1996: 

No — 
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EA CROSSWORD 
7 Fifty, digitally. (4,4) 
wf Synthetic element. (8) 

Cord holder. (5) 
Make contact. (4) 

Underwater detection 

system. (5) 
International brand of pho- 

tographic goods. (4) 

31 Sequence of video 
shots. (5) 
Said of uneven response 
or amplification. (3-6) 
Substances with potential 
zero resistance. (15) 

DOWN 
Storage facility. (6) 
Element used in fusible 
alloys. (7) 
Last in, last out. (4) 
Type of switch. (6) 
Proceed through a filter.(4) 
Corrode. (7) 
Charged particle. (8) 
Recording room. (6) 

4 Subject to infrared 
radiation. (5) 
Parts of a tape 

recorder. (5) 

equipment, which relayed pictures of the 
scene to the watchers miles away. 

Revolutionary television news cover- 
age over long and short distances, from 
cars, boats, planes and helicopters is 
foreseen by Brigadier-General David 
Sarnoff, president of the Radio Corp- 
oration of America, as one of many pos- 
sibilities opened by two systems of air- 
borne television revealed to the public 
for the first time on March 21, in a joint 

Navy-RCA demonstration at the Navy 
Air Station, Anacostia, DC. 

August 1971 
New Semiconductor Factory: A new 

$250,000 semiconductor plant has been 
opened at Bayswater, 15 miles out of | 

Melbourne, by Rutherford Electronics, 

Australian agent for National Semicon- 

ductor, a leading US transistor and 
manufacturer. With a change in ne 
NS Electronics Pty Ltd (NS impl 
National Semiconductor), the comp 

commenced manufacturing transistor 
the end of April. Within a 12-month p 
od, it plans to widen its range of tran 
tors and commence IC production. 

NS will not enter the high technolc 
area of semiconductor manufacture. 
will receive wafers after fabrication, 4 

then complete the manufacturing proce 
for both transistors and ICs. The to 
plant at Bayswater is 9260 sq ft, of whi 
the production area is 6250 sq ft. 

Colour circuit on two chips: Pless 
Microelectronics in the UK has squeez 
the entire colour signal processing c 
cuits for a colour TV receiver onto j 
two chips. Stressing the magnitude of t 
achievement, a Plessey spokesman poi 
ed out that by contrast some compani¢ 
took five chips to do the job, and eve 
this is considered advanced. 
The circuits were custom designed fa 

Rank Bush Murphy, and orders hav 
been placed worth nearly £300,000 for < 
initial batch of circuits. The two chip 
provide chroma amplification, gate 
burst amplification with 45° switch, ref: 
erence amp, PAL switch, colour killer 

balanced demodulators and more. + 

19 Type of burner. (6) 
21 (Of signal) become 

indistinct. (5,2) 
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18 Makes sequence of 
images for a cartoon. (8) 

23 Spark generator. (7) 

24 Constructed with cooling 
surfaces. (6) 

25 Constellation. (6) 
29 Operator of a PC. (4) 
30 Compact form of 

information storage. (4) 
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BUDGET CUTS COULD 
DAMAGE INDUSTRY 
The Federal Government’s proposed 

budget cuts to industry support pro- 
grams are likely to damage the interna- 
tional competitiveness and export orien- 
tation of Australia’s electronics and 
electrical industries, according to the 
Australian Electrical & Electronic 
Manufacturers’ Association (AEEMA). 
AEEMA has undertaken an in-depth 

analysis of the impact upon its members 
of the possible cuts or changes to indus- 
try support programs, such as the 150% 
tax concession for R&D, the EMDG 
Scheme, the Computer Bounty and the 
abolition of the DIFF scheme. It says the 
worst case scenario is a reduction in 
exports of $300 million, a fall in 
employment of 4000 and increased busi- 
ness costs of $180 million. Reductions 
in R&D could total $100 million. 

The AEEMA says that while it sup- 
ports the need to reduce the budget 
deficit, the Government must take a long 

term perspective in its expenditure 
reductions. It points out that industry has 

PHILIPS, NEC WIN INDONESIAN CONTRACTS 

had to adjust to falling tariffs over the 
past decade, in an environment where 

micro-economic reform has been very 
limited as yet. To remove successful 
industry development programs prema- 
turely will adversely impact industry 
competitiveness by restricting activities 
in the critically important areas of 
exports and R&D. 

TELSTRA BUILDS 
LONGEST DIGITAL 
LINK SUPERHIGHWAY 

Australia’s Telstra has set a global 
record by completing the world’s 
longest synchronous digital hierarchy 
(SDH) optical fibre superhighway sys- 
tem. The 5000km Perth to Brisbane link 
enables communications to travel across 
six states and territories in Australia, at 

almost the speed of light. 
Telstra is also introducing this tech- 

nology into its metropolitan inter- 
exchange network in all capital cities 
and some rural areas. 
The link can carry telephony, facsimi- 

le, Internet access, television and ¢ 

and future communications suc 

stock market and travel transacti 
banking, entertainment and betting 
gaming services. 
Mr Doug Campbell, Telstra’s Ne 

& Technology Managing Director, : 
Telstra had invested about $20 millio 
Siemens SDH transmission technolog 
ensure that Telstra’s customers had 
100% reliable and high quality network 
“Australians not only have 

longest 2.5Gb/s SDH transmissi 
link in the world, but the reassura 
that in the event of any fault to t 
equipment or cable, all traffic can 
automatically routed to back-up equi 
ment and cable without delay.” 

“This enormous engineering proje 
which crosses some vast desert ared 
including the Nullarbor, has been mac 
possible thanks to the technology suppli¢ 
by our project partner, Siemens.” 

The 2.5Gb/s link has the capacity 
carry up to 30,000 simultaneous two-we 

STD phone calls, 54 broadcast quality 
channels, or 240 Pay TV channels, ¢ 
more than 250,000 data channels. 

lion, and that to NEC $43 million. 

Two Australian-based companies, Philips Electronics 
Australia and NEC Australia, have won Indonesian telecom- 
munications contracts worth $107 million. The contracts, 
awarded by the Indonesian telecommunications operator, PT 
Telkom, involve the design, manufacture, installation and 
maintenance of radio telephone systems throughout the 
Indonesian archipelago. The Philips contract is worth $64 mil- 

ee Me 
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The Philips contract covers 15 provinces and includes all o 
Sumatra’s seven provinces as well as the eastern provinces 0. 
Irian Jaya, Maluku, Nusa Tenggara Barat, Nusa Tenggar: 

Timor and four others in Sulawesi. Transmission towers up tc 
110m tall are to be built in 500 remote sites. Construction is tc 
be completed within 24 months. The towers are to be built by 
Philips co-contractor PT Telesys Infotama of Bandung. 
Helicopters will be used in the site survey phase and to airlift 
the digital point-to-multi-point radio systems into some of the 
more remote and high altitude sites in eastern Indonesia. 
Traditional rafts will also be used to transport equipment. 
The IRT-2000 system chosen by Telkom Indonesia is 

almost identical to the highly successfu! solar-powered 
rural telephone system Philips supplies to Telstra for use 
throughout outback Australia. The Philips network is 
expected to provide access to over 11,000 direct telephone 
and ISDN capable lines. Some 15% of the lines are to be 
reserved for public pay phones. 

The Philips project is to be financed through a $12 million 
soft loan from the Australian Government’s Development 
Import Finance Facility (DIFF), with additional funds on com- 
mercial terms from the government’s Export Finance and 
Insurance Corporation (EFIC). Between 30 and 40 jobs will 
be created, with much of the manufacturing to be undertaken 
at the Philips plant at Moorebank in Sydney’s west. 



L TESTING CABLE 
DEMS IN KOREA 
Gem Computer and Intel Corporation have begun a new 
f high-speed Internet browsing in Korea with the launch 
new technical training and support service provided by 
Australia’s Communications Products Centre, based in 

ey. TriGem and Intel are trialing ‘Home Net’ services 
d on Intel’s cable modem technology. The trial delivers an 

et browsing capability up to three hundred times faster 
existing 28.8kb/s modems, by using a cable television 
ork and a cable modem connected to a home PC. 
e trial marks Intel’s first broadband technology trial in the 

A Pacific region, following the opening of the organisa- 
*s Communications Products Centre in February 1996. 
l’s specialist broadband technology team is based in 
Iney and will provide customer support and training 
bughout the trial from both Australia and within Korea. 

e are very pleased to announce the introduction of high 
ed Internet browsing in Korea’, said Ms Teri Lasley, 
nager of Intel’s Asia Pacific Communications Products 
ntre. “The demand for high speed information transfer via 
Internet is getting higher each day as the Internet user base 

bws’’, she added. 
Ihe first live Korean demonstration was demonstrated to 
d users on 3 May 1996, and the test will be conducted in 

ools, parliament and homes that have cable installed. The 

st service is to begin in the Yoido area of Seoul, where the 
ble service is provided by Hankang Cable TV Inc. After 
at, the service will be expanded to cover all the areas that 

Four companies are taking part in the Home Net trial, each 
playing a different role. TriGem Computer will provide net- 
work technology while Intel, Hankang Cable TV and I-Net 
will provide cable modem technology, cable network and 
Internet technology respectively. Hankang Cable TV Inc., the 
system operator, is linked to the Internet server of I-Net using 
routers and head-end equipment which transfers data over the 
cable network. 
TriGem’s multimedia PC, which has built-in Internet link 

capability, will be able to deliver high speed interactive ser- 
vices including CATV, Internet browsing and VOD services. 
TriGem Computer was the first PC manufacturing company in 

ve cable network established. 

EW UHF BAND 
DR CORDLESS PHONES 
A further frequency band is now 
ailable for use by Cordless 
elecommunications Services (CTS) in 
ustralia. : 
Until recently, in addition to the basic 

ordless telephone services that operate 
n the bands 1.7/40MHz and 30/39MHz 
ands, provision was also made for CT2 
nd CT3 technologies in the bands 857 - 
161 MHz and 861 - 865MHz. In addition 
o these bands, the SMA has now 

ypened up the 1.9GHz band for use by 
1ew technologies, thus providing a 
wider range of services. 
To give effect to the additional fre- 

quency bands the Spectrum Manager 
recently made the 1.9GHz Band Plan, 

which makes provision for CTS to share 
the 1880 - 1900MHz band with existing 
fixed links. The new arrangements 
presently make ailowance for CTS using 
the Digital Enhanced Cordless 
Telecommunications (DECT) technolo- 
gy, but the use of other technologies is 
likely to be possible, subject to their 
being able to co-exist in this band. 
CTS systems can serve a number of 

low power short range mobile telecom- 
munications applications, including 
Public Access Cordless Telecommun- 
ications Services (PACTS), wireless 

South Korea, and still ranks as one of the largest. 

PABX, domestic cordless telephone ser- 
vices and wireless LAN. 
The operation of CTS in the new band is 
conditional on equipment complying 
with standards specified by the SMA. 
The SMA has initially specified the 
DECT standard (as adopted by AUS- 
TEL in Technical Standard TS 028) for 
CTS equipment used in the 1.9GHz 
band. The SMA, in consultation with 
industry, is working on arrangements to 
establish that the band can also be 
shared with the Japanese Personal 
Handyphone (PHS) equipment. 

WINNER OF GPS 
NAVIGATOR CONTEST 
The May issue of Electronics 

Australia offered readers the opportuni- 
ty to win a Magellan GPS 2000 
Navigator, donated by Dick Smith 
Electronics. The compact handheld unit 
is valued at $595, and we asked readers 
to compete to see who could come up 
with the most imaginative and/or worth- 
while use for it. 
To be honest, we were swamped with 

entries — many hundreds had arrived at 
our office by the time for the judging, 
and selecting a winner was not easy. 
Some readers had even gone to the trou- 
ble of taking amusing or imaginative 
photos, to accompany their entry. We’d 

like to thank everyone involved for tak- 
ing part in the competition, and making 
it such a success. 

Alas, though, there could be only one 
winner. The entry finally selected by the 
judges came from Mr Stephen Jewell, of 
Goulburn in NSW. 
Our congratulations to Mr Jewell, and 

his prize has been forwarded to him. 
We'd also like to thank Dick Smith 
Electronics, for donating the Magellan 
2000 Navigator. 

EAST COAST TO 
MAKE ARISTOCRAT PCBS 

East Coast Printed Circuits, 

Australia’s only PCB supplier with two 
quality accredited facilities, has won a 
competitive tender to produce 20,000 
printed circuit boards for Aristrocrat 
Leisure Industries, to be used in the 
company’s range of Aristocrat electron- 
ic gaming machines. 

“This contract is evidence that East 
Coast is one of Australia’s leading sup- 
pliers,” said Mr Grant Evans, chairman 

of East Coast Printed Circuits. “We are 
proud to have been able to provide a 
competitive, realistic tender which 

serves Aristocrat’s needs and proves our 
reputation for providing the most cost- 
effective result for order size,” he added. 

“Aristocrat machines are the standard- 
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setting and most popular machines of their type,” said Mr Paul 
Ainsworth, corporate communications manager of Aristocrat 
Leisure Industries. “As another fully Australian-owned company, 
we are very pleased to be using East Coast Printed Circuits’ prod- 
ucts in these machines.” 3 

GAS & FUEL TRIALS 
REMOTE METER READING 
Melbourne-based utility Gas & Fuel currently services and sup- 

plies gas to approximately 1.4 million residential, commercial and 
industrial users in Victoria. As with similar utilities the organisa- 
tion has had an ongoing problem with an inability to gain access 
to meters at some premises. In late 1992, accounts based on esti- 
mates peaked at around 6% of the total number of accounts issued 
to residential customers, and one proposed solution to reduce 
these estimations was remote meter reading. 

Remote meter reading does away with having to manually read 
meters, through the use of a variety of means. The most popular 

method at the moment is radio, where data is transmitted by RF to 
either a hand held device or directly back to head office. Remote 
readings also protect meter readers from possible dangers, includ- 
ing dogs, and eliminates the need to bring equipment such as lad- 
ders to access meters which are located out of reach. 

Initially, and after comprehensive testing, the Metering 

Centre chose the Hexagram hardwired remote meter reading 
system. Gas & Fuel installed around 1000 systems across 
Victoria, but following the news that the system may no longer 
be commercially available, the organisation turned to Itron — 
which was about to introduce its RF Off-site Meter Reading 
Systems (RF OMR) into Australia. 
Upon arrival of the RF OMR system, Gas & Fuel placed an 

order for 500 ERT (encoder receiver transmitter) modules and 
commenced planning for a field trial to evaluate the suitability 
of the system. 
An ERT is designed to encode consumption and tamper infor- 

mation on meters. When an ERT module receives an RF “‘wake- 
up’ signal, it begins transmitting this data back to a radio-equipped 
handheld computer or other unit. 

If the field trial is successful, the RF OMR systems will be used 
in situations where access is a problem. However for the purpos- 
es of the trial access to a gas meter was required to allow for the 
comparison of RF versus manual readings, to determine accuracy 
and timing information. 
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S-A SERVICE 
CENTRE FOR SYDNEY 
Communications technology specialist Scientific-At 

has established a new dedicated service centre in Austt 
The new centre brings together service and support resp 
bilities previously dispersed throughout the local office, i 
porating expanded repair facilities and a number of new 
trol systems. 

The service centre offers end-user support, training, pro 
repair and spare parts service for both broadband products 
satellite transmission products. In addition, it has been upg 
ed to support new technology such as Scientific-Atlanta’s ¢ 
ital video compression decoders. 
A new computer system, linked to Scientific-Atlanta’s wi 

house inventory system, tracks the progress of products in 
centre for servicing. This system is also used to maintain a 
service history database. 
The centre currently supports Scientific-Atlanta’s custo 

and a network of service agents in Australia and New Zeala 
Plans are also underway to provide additional service and s 
port to customers in Southeast Asia. Bradley Smith, forme 
of Mitsubishi Electric, has been appointed service manager 
the service centre. 

CANBERRA LAB FOR 
MILITARY COMMUNICATIONS 
The Defence Science and Technology Organisati« 

(DSTO) has taken the first step towards making RAI 
RAAF and Army command and control (C2) systems inte 
operable, by establishing a dedicated research and develo 
ment laboratory in Canberra. | 
The Command and Control Information Syste 

Interoperability Laboratory (CCISIL) will enab 
Australian Defence Force (ADF) personnel to evalua 
architectural, interoperability and portability issues assoc 
ated with C2 systems. It will define the mechanisms an 
infrastructure of a common operating environment whic 
each of the major Command, Control and Information sys 
tems projects will specify as standard. CCISIL will als 
contribute to development plans for the required levels o 
functionality and the seamless electronic exchange of infor 
mation between C2 systems. _ 

Further, DSTO will use the laboratory to demonstrate idea, 
for command, control, communications and intelligence (C31 
systems to the Australian Defence Force. 
Under the Defence Preferred Systems Integrator Panel. 

DSTO has awarded CSC Australia a contract to carry out ¢ 
range of projects associated with establishing and running 
CCISIL. 
Dr Warren Harch, Research Leader C3, for DSTO, said: 

“The Army, RAN and RAAF have designed and developed 
their own command and control systems, because they 
know their requirements and possess the requisite knowl- 
edge. However, the inability of the systems to communicate 
with each other has long been an obstacle to exchanging 
information.” 

“Recent advances in computer and communications technol- 
ogy have created an opportunity to make command and con- 
trol systems interoperable. The laboratory will enable DSTO 
to carry out research in C3 issues and members ofthe ADF 



assess the feasibility of having their command and control 
m communicate with others.” 
esert Storm proved that Defence forces with access to 

latest information and intelligence have a tremendous 
antage because they are able to get inside their oppo- 
t’s decision loop.” 
nder the contract awarded by DSTO, CSC Australia is 

ing networks in the laboratory, comprising 10BaseT and 
eoptic Ethernet local area networks, Ethernet switched hubs 
ATM switches. CSC is also responsible for installing file 
ers and workstations, together with software. 
the USA, CSC manages a number of similar laboratories 

the US Department of Defense. 

ew Zealand-based Tait Electronics has teamed up with 
isbane specialist in Global Positioning Systems (GPS) 
ectralink, to win a $2.4 million contract for a radio system 
ich will use satellites to track and control trains on 
eensland Rail’s statewide network. 

IGITAL AUDIO GEAR 
R OPTUS VISION 

Optus Vision has installed two TC 
lectronic M5000 digital audio main- 
ames at its Video Operations Centre in 
ydney. The M5000 units are used 
xclusively for digital audio compres- 
ion and limiting, for Optus Vision’s 

ational cable television service. 
The TC Electronic M5000 is a new 
eneration digital signal processor which 
as rapidly gained acceptance among 
udio professionals throughout the world. 
e M5000 provides four independent 
o-channel processing modules in only 
o rack spaces, complete with an inter- 

al 1.44MB floppy disk drive and PCM- 
IA memory card slot. Each module pro- 

(vides true stereo DSP with 99 factory pre- 
‘set programs for reverberation, delays, 
<delay-based effects and sampling, in a 
‘variety of analog or digital I/O formats. 

One of Tait’s largest Australian contracts, it involves the 

design and supply of a combined communications-and- 
location mobile radio hardware package, which will cover 
Queensland Rail’s 10,000 kilometres of track throughout 
the state. The concept is based on dividing the State into 
approximately 80 rectangular zones defined by geographi- 
cal co-ordinates. Each of these zones contains a multi-chan- 
nel base radio infrastructure connected to train control. 
The system will enhance communications on the 

Queensland Rail network, ensuring radios automatically 
change to the correct channel for the zone of operations. This 
will give continuous communication without driver interven- 
tion, and enable Queensland Rail to instantly determine the 
location of any of its trains anywhere on its rail network. 

The system hardware will consist of 1190 Tait T2020 UHF 
Mobiles with GPS data interface, and GPS receivers with inte- 

grated data modems. The sophisticated controller for the GPS 
system is to be designed and built by Spectralink. 
The project will be managed by Tait’s systems division, 

based in Brisbane. Expected to be operating early in 1997, 
equipment will be installed in all 528 locomotives and 130 
Brisbane suburban trains. 
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, The M5000 may be operated with just one 
module or all four, for eight channels of 
DSP with independent AES/EBU, 
S/PDIF and Optical inputs and outputs. 
The Optus Vision M5000 systems 

are both configured with four stereo 

DSP modules, all with digital I/O, giv- 

ing a total of eight stereo channels of 
digital signal processing. 

“Operating exclusively within the dig- 
ital domain, we required digital broad- 
cast compression and limiting proces- 

@ The first Home Entertainment Exhibition is being held at the Darling Harbour 
Convention and Exhibition Centre, November 8-10, 1996. 

@ Intelligent Systems has released its latest catalog on floppy disk. It contains details of 
industrial computer products. Phone (03) 9796. 2290 for more information. 

@ The 13th International Electronics Industry Testing Equipment and Instrument Exhibition 
ao Ell ‘96 will be staged at the International Trademart, Hong Kong, August 8-10, 

® Softbank COMDEX and CEMA have announced the creation of Interactive Content 
World, a trade show promoting next-generation technologies and communications. It 
will run ca age with COMDEX/Spring and Spring CES ‘97 in Atlanta, Georgia at 
the Georgia World 
US (617) 433 1755 for details. 

ongress Center, June 2-5, 1997. ontact Softbank/COMDExX in the 

@ The inaugural Cards Australia ‘96 show focusing on plastic cards will be held at the 
Darling Harbour Convention and Exhibition Centre, August 20-22, 1996. ¢% 

sors for our movie and sports cable 
channels”, says Stephen Hope of Optus 
Vision. “Some of our programme mate- 
rial, particularly digitally mixed movies, 
has a wider audio dynamic range than a 
broadcast transmission system can han- 
dle. The M5000’s dynamics package 
offers a comprehensive array of parame- 
ters, including the ability to split the 
audio spectrum into three user-specified 
bands and apply differing dynamics to 
each band. It operates in an extremely 
transparent manner — we know it’s 
working, but can’t hear the usual pump- 
ing or breathing artifacts associated with 
conventional processors.” 

Inserted at the end of the signal chain 
just prior to national distribution, each 
of the eight stereo channels is dedicated 
to a specific programme channel. + 
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Programmable synth & clock generator 

digitally programmable CMOS frequency synthesiser with 
an on-chip high speed digital to analog converter (DAC) 
and comparator. The device can be used as a high-perfor- 
mance numerically controlled oscillator (NCO) or as a fre- 
quency or phase-agile clock generator. 

Digital video encoder ICs 

Analog Devices has introduced two 
integrated digital video encoders, to 
convert digital video data into stan- 
dard analog baseband television sig- 
nals compatible with NTSC, PAL 
B/D/G/H/I, PAL M or PAL WN stan- 

dards. The ADV7175 and ADV7176 
encoders each include four 10-bit 
video digital to analog converters 
(DACs), and convert digital YUV 

(CCIR-601/656 4:2:2) component 
video data into standard analog NTSC 
and PAL signals. The ICs also produce 
RGB, S-video (Y/C) and YUV analog 
video signals. 
Housed in a 44-pin PQFP package, 

the devices provide 10-bit resolution 
for encoded video channels, program- 
mable NTSC/PAL digital filters with 
low-pass and notch characteristics, 

DC-DC converter IC 
National Semiconductor has released the LM2825 Simple 

Switcher IC, claimed to be the industry’s first single IC DC-DC 
power converter. This has been achieved by integrating the func- 
tionality of the four external components needed for DC-DC con- 
version. The device is packaged in a standard 24-pin case, which 
eliminates the need for a heatsink. 

As a member of National’s Simple Switcher family of power 
converters, the LM2825 expands the original combination of soft- 
ware design support, external component directories and guaran- 
teed circuit performance, by integrating the external components 
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$ ADV7176 

Solid State Update “* 
| 
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Communications applications include frequency-hopping la 
oscillators, digital phase modulation, and transmitter clock reg 
eration in spread-spectrum receivers. Markets include wirel 
local loop, satellite receivers, hybrid fibre cable data mode 
radio frequency identification (RFID), and communicatic 
instrumentation. 

The device features a 125MHz NCO with 32-bit tuning wo 
a 10-bit DAC, and a high-speed, low jitter comparator. Its p 
grammable output frequency range is 42MHz and the IC tak 
280mW from a +3.3V supply. The output sinewave delivers sp 
rious-free dynamic range (SFDR) performance of greater th 
50dB at 42MHz out and greater than 60dB at 1OMHz out. 

The output can be used directly as a sine source, or externz 
filtered and converted to a square wave via the device’s inte 
high-speed comparator. The output frequency (and/or phase) cz 
be digitally changed at a rate of up to 23 million new frequenci« 
(phase shifts) per second. The 40-bit frequency/phase contr¢ 
update word is fed to the device as a digital code (parallel or se 
ial input). The AD9850 is packaged in a 28-pin SSOP packag 
and operates from a single +3.3V or +5V power supply. 

For further information circle 276 on the reader service coupo 
or contact Analog Devices, PO Box 98, West Rosebud 394( 

phone (059) 86 7755. 

and complete on-chip timing genera 
tion (via a master/slave mode opera 
tion). Digital video application: 
include TV set-top boxes, CD vided 
players, digital video discs, desktop 
PC video, professional broadcast and 
studio video equipment. 
The encoders provide an industry- 

standard CCIR-601 or DI digital input 
port. In addition, an extensive number 

of timing modes and configurations are 
included, enabling a glueless interface} 
to all standard MPEG 1 and MPEG 2) 
video encoders. Other features for set- 
top box applications include the 
Macrovision anti-copy protection 
(ADV7175), close-captioning and 

Teletext support. 
For further information circle 275 on 

the reader service coupon or contact 
Analog Devices, PO Box 98, West 
Rosebud 3940; phone (059) 86 7755. 

typically necessary for DC-DC conversion circuits. As a single 
package operating free of external components, the IC can be 
designed into a system without using reference designs, vendor 
listings or other design aids. | 

The device is designed for step-down (buck) conversion, sup- 
plying up to 1A for 3.3V and 5V systems. Adjustable and 12V 
versions will be released later this year. 

For further information circle 272 on the reader service coupon 
or contact National Semiconductor (Aust), Business Park Drive, 
Monash Business Park, Notting Hill 3168; phone (03) 
9558 9999. 



p-down voltage converters 

bur new step-down voltage converters have been added to 
onal Semiconductor’s line of Simple Switcher power con- 
ers. The devices operate at 150kHz, which allows the use 
maller external passive devices. Designated LM2595 and 
2598 for 1A operation and LM2596 and LM2599 for 3A 
ation, the regulators are offered in TO-220 packages and 
63 surface-mount packages. 
e new converters are supported by Switchers Made 
ple design software, which provides a complete design 
tion including schematics, component lists and vendor 

brmation. National guarantees system performance for DC- 
converter applications designed using the components list- 

in either the company’s design software or data sheets. 
Dptional features, available only for the LM2598 and 
2599, include a power-on reset indicator with user pro- 

ammable delay; an out-of-regulation flag that indicates 
low tolerance voltages; and a softstart feature to prevent 
essive in-rush current. All four ICs offer external shutdown 

d self-protection features such as current limiting and over- 

temperature shutdown and are currently available in 3.3V, 5V, 
12V and adjustable-output voltages. Maximum input voltage 
is 40V. . 

For further information circle 278 on the reader service 

coupon or contact National Semiconductor (Aust), Business 

Park Drive, Monash Business Park, Notting Hill 3168; 

phone (03) 9558 9999. 

OW power 

icrocontrollers 

Mitsubishi Electric has announced a 
ew range of 16-bit microcontrollers for 
DECT and portable communications 
applications, office automation and 

isolated instrument amps 

The new ISO165 and ISO175 from 
Burr-Brown are precision, input isolated 
instrumentation amplifiers that use a 
unique duty cycle modulation-demodu- 
lation technique, claimed to give excel- 

lent accuracy. A single external resistor 
sets the gain anywhere from unity to 
10,000. Both amplifiers are rated at 
1500V RMS continuous, and 2500V 
RMS for one minute. The internal input 
protection can withstand up to +/-40V. 
Applications include power monitoring, 

computer peripherals. The range com- 
prises the M37733, -34 and -35, and fea- 

tures direct output external bus sig- 
nalling and a built-in 32kHz dual clock. 

The microcontrollers are based on the 
proven 7700 series core, and incorporate 
a CPU and bus interface unit. The 
devices can also operate in 8-bit mode. 
The M37734 provides 160ns execution at 
25MHz and incorporates 103 basic 
instructions. It has 60KB of ROM, 2048 

bytes of RAM, operates from a single 5V 
supply and dissipates 95mW at 25MHz. 
Added features to the range include 

chip select and read/write signal outputs, 
together with an ADC Vref input shut-off 
function, which allows the operating cur- 

rent to be further reduced. There’s also a 
wake-up interrupt function. 

On-chip features include 19 interrupt 

medical instrumentation, analytical and 
biomedical measurements, data acquisi- 

tion systems and test equipment. 
Signals are transmitted digitally 

across a differential capacitive barrier. 
With digital modulation, barrier charac- 
teristics do not affect signal integrity, 
which results in excellent reliability and 
good high frequency transient immunity 
across the barrier. 
Key specifications include 115dB at 

60kHz IMR, +/-0.05% nonlinearity 
(ISO165), 10nA input bias current, +/- 
4.5V to +/-18V power supply range, 
125uV input offset voltage and an output 
voltage of +/-10V bipolar operation. The 
ICs are available in a 24-pin plastic ‘skin- 
ny’ DIP, and are specified over the -40°C 
to +85°C operating temperature range. 

For further information circle 271 on 
the reader service coupon or contact 
Kenelec, 2 Apollo Court, Blackburn 

3130; phone (03) 9878 2700. + 

types at seven priority levels, eight 16-bit 
timers, a 16-bit multifunction timer, two 

UARTSs, an 8-bit A-D converter, 68 pro- 

grammable I/Os and a 12-bit watchdog 
timer. The M37734 microcontroller also 
features improved power saving modes. 
The ‘33 and ‘35 microcontrollers 

incorporate all the functions and design 
specifications of the M37734, and are 

upwardly compatible with it. They addi- 
tionally incorporate three serial I/Os, a 
10-bit A-D converter, 124KB of ROM 
and 3.9KB of RAM. The operating cur- 
rent for the ‘33 and ‘35 versions is typi- 
cally 20% lower than for the M37734. 

For further information circle 277 on 
the reader service coupon or contact 
Mitsubishi Electric Australia, 348 

Victoria Road, Rydalmere 2116; phone 
(02) 684 7777. 

WANTED 
SCRAP PCB’s 
We will pay CASH for your 

scrap/obsolete PCB’s 

containing soldered/socketted 
DRAM, EPROMs or CPUs 

SURPLUS 
STOCK 

all semicon’s considered 

Memory International 
Voice: (61 2) 452 6100 
Fax: (61 2) 452 6102 
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DIN rail/chassis mount power supplies Melcher now has power supplies for DIN rail or chez 
mounting in a cabinet or on a wall. Various families 
Melcher’s AC-DC and DC-DC converters, for a po 
range of one to 150W, with outputs providing one to t 
output voltages of up to 48V DC can be fitted directly o 
a DIN rail with mounting accessories. Screw-type or pl 
in connections are available. 
The units are prepared with the necessary screw holes 

mounting in a chassis or on a wall. If the screw connect 
is only accessible from the front, adapter plates are availa 
which permit fixing from the front. 

For PCB mount, DC-DC converters are also available 
the three to 15W power range with fitting sets for DIN r 
or direct chassis mounting. Depending on the type of reg 
lator and application, additional filter components can 
fitted on the printed-circuit board. 

For further information circle 243 on the reader servi 
coupon or contact Scientific Devices Australia, 2 Jac 

Road, South Oakleigh 3167; phone (03) 9579 3622. 

Miniature DC motor 
system is modular 

A new DC motor modular system, 
called the REO026, has been recently 
released by Interelectric AG under 
the Maxon Motor name. Employing 
the company’s patented moving coil 
rotor, the REO26 has an outside 
diameter of 26mm. 
Modular in concept, it has a power 

rating of 18W. This high output 
power is because the motor uses a 
Neodymium magnet. It has graphite 
brushes and a mechanical time con- 
stant of only 5ms. 
Three different precision planetary 

gearheads are available within the mod- 

ular system. Also available is a DC tacho 
with an output voltage of O.5V per 
1000rpm for simple speed control. 
For exact positioning, a digital 

encoder is available which provides 
100 to 1000 counts per turn. In two 
or three channel versions, phase 
shifted, the encoder is also available 
with line driver. 
The REO026 is part of Maxon’s range 

of high performance, low inertia drives 
which employ the CLL concept (capaci- 
tor long life) technology, claimed to give 
a significant extension to the working 
life of the motor. 

For further information circle 247 
on the reader service coupon or con- 
tact M. Rutty & Co., 4 Beaumont Rd, 457 2222. 

Mount Kuring-gai 2080; phone (020 

Configurable power supply 

The new PFC MegaPAC is the latest addition to Vicor’s 
MegaPAC family of AC-DC and DC-DC switching power 
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supplies. It has a field configurable, universal AC input 
switching power supply with near-unity power factor, and 
provides from one to 16 outputs, up to 1600W. It measures 
302 x 152 x 86mm. 
The outputs are configured using standard Vicor compo- 

nents, which are incorporated into ConverterPACs that slide 
into MegaPAC chassis slots. These assemblies can be added 
or replaced on-site. The power from _ individual 
ConverterPACs can be combined for higher power outputs, 
and entire MegaPACs can be connected in parallel to 
increase the output power. 

Features of the family include EMI/RFI filtering, output 
sequencing, an input power fail signal, an output power 
good signal, local and remote sensing and output overcur- 
rent protection. 

For further information circle 241 on the reader service 
coupon or contact Powerbox Australia, 4 Beaumont Rd., Mt 

Kuring-Gai 2080; phone (02) 457 2200. 



ro relay has low coil power 
Hissiriaseg sista rae aera eb ee 

RH Components has released the Fujitsu FBR10 series of 
PDT microminiature relays for telecom and signal switch- 
» applications. The relays have a dual-in-line terminal 
ch and measure 14.6 x 7.2 x 10mm. 
Permanent magnet assisted armature operation results in a 
il power dissipation of 140mW at the rated coil voltage 
SmW pick up). The bifurcated DPDT gold-clad contacts 
e rated at 2A, 30V DC (resistive) and are suitable for low 

el switching applications. A range of coil voltages from 
to 24V DC is available. The relays are fully sealed for 

tomatic soldering and immersion cleaning. 
For further information circle 245 on the reader service 
bupon or contact IRH Components, Locked Bag 103, 
ilverwater 2128; phone (02) 364 1766. 

Magnetics Designe 
Powerful Algorithms That 

Make the ae Decision 
int Fens ones Wor kh ng | etiad sets 

Introductory Offer 
extended to 30.8.96 

$6BI9S0O -$1570 

Post Office Box 50, Dyers Crossing NSW 2429 
Phone: (065) 50 2200 Fax: (065) 50 2341 

Email: me@midcoast.com.au 

See and Hear us at the 

Sydney Hi Fi Show 
Rydges, Parramatta, 6-8 September 

FLUKE 
Truly Integrated Digital Storage Scope To 
100MHz and Digital Multimeter... 

Now retin Lower i 

= |Upgraded , : act 

I ScopeMeter ie 
1/B Series 

New Fluke ScopeMeter B Series 
gives you up to 100MHz bandwidth, 
5 Gigasamples/s sampling, 
a 30k deep memory plus a 5MHz 
DMM - all in a rugged handheld 
instrument! 

Look at the powerful features i Neer 
@ Video triggering on both field ; oe not ye 
and line with a line counter and : tag oe 
supporting all major standards. 
@ Grey scale display shows 
modulation, jitter etc just like 
an analog scope. 
@ Glitch capture shows fast 
spikes at even slow time- 
base speeds. 
@ Min/Max recording and 
Trendplot records any of 
up to 28 readings for up 
to 40 days to pin point 
intermittents. 
@ Store 40 set-ups, 
20 waveforms and 10 
screens at the touch 
of a button. All 70 locations can 
be read into a PC with Fluke View software. : 
@ New 10x brighter, high contrast back-lit display runs for up to 4 hours ona 
single charge. 

Fluke offers four versatile ScopeMeter B models and with their lower prices, 
nothing else gets anywhere near them for price and performance! 

ra 

FEATURES 92B 96B 99B 1058 | 
MHz Bandwidth 60 60 100 100 
Max Time Resolution 400ps 400ps 200ps 200ps 

Number of Channels 2 2 2 

Video triggering PAL, NTSC, SECAM, High Res. Video Vv Vv Vv v 
New ScopeRecord in 30k memory (Timebase =20ms/div) ~ Vv v v 
Min Max TrendPlot™ - Long Term Recording with time/date v Vv v Vv 
Multimeter Display with Full Width Waveform “ Vv v v 
True RMS Volts Vv v Vv Vv 
Time/Division (5 ns/div to 60 sec/div or 10ns to 60 sec/div) 10 10 5 5 

Volts/Division (1 mV/div to 100V/div) Vv Vv v Vv 
Digital Trigger Delay (Cycles, Events, Time & Zoom) Vv v Vv v 

Special Multimeter Modes (RPM, Current, Temp, Hz & More) Vv Vv "A v 
Oscilloscope Cursor Measurements - 12 12 12 

Glitch Capture - 40 ns Vv Vv Vv v 
Screen Memory - 5 10 10 
Waveform Memory - 10 20 20 
Set-up Memory - 20 40 40 
Waveform Math & Filter * 4s Vv v 

Signal Generator Output and Component Tester = = v v 
Optically Isolated RS-232-C Interface = Vv Vv v" 

*Interface cable and FlukeView™ software included 

Many other DMMs available. We stock a full range of accessories, 
probes, test leads, holsters etc. — call us with your requirements. 

Ask for NEW 1996 Catalogue. Available FREE! 

OB tT Pie UND 
= 

P.0.Box 37 Beaconsfield NSW 2014 

Tel : (02) 698 4111 Fax : (02) 699 9170 
Call for the name of your local stockist 
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NEW PRODUCTS 

RF current immunity tester 

The Schaffner NSG420 is an instrument for electromagnet- 
ic immunity testing to IEC 1000-4-3/801-3, as well as precom- 
pliance testing for IEC 1000-4-6/801-6. It is suitable for devel- 
opment, test and production applications. 
A wide-band RF frequency source provides a ‘comb’ 

spectrum signal which is injected into one of the conductors 
of the device under test (DUT) by means of a clamp-on cur- 
rent transformer. The instrument’s signal can be AM or FM 
modulated with synchronisation to other test equipment or, 
under external command, it can provide spot or sweep-mod- 
ulated frequencies. Below 300MHz, current injection test- 
ing generally provides higher reproducibility than can be 
achieved with radiation testing, where conductor position 

can be critical. 
The instrument is palm-sized, battery-operated, has an 

integral two-part transverse slot current transformer to 
accommodate cable to the DUT, a LED bar display indicat- 
ing RF power in dBuA, internal 1kHz modulation oscillator, 

modulation connector for synchronisation, output level con- 
trol and DC-level remote monitor output. 

For further information circle 242 on the reader service 
coupon or contact Westinghouse Industrial Products, 

Handheld digital 
audio recorder 

New to Dick Smith Electronics is 
the Flashback digital recorder, 

claimed as the only hand held 
recorder on the market capable of 
recording up to 18 minutes of speech. 
The unit is smaller than a pack of 
cards and weighs around 85 grams. 
Because it uses digital technology, 

users can record messages on a contin- 
uous basis as well as adding messages 
during any stage of the recording, 

QUICK EASY 

Locked Bag 66, South Melbourne 3205; phone (0 
9676 8888. 

without recording over previous se 
tions, (like inserting text in a wort 
processor). As well, like a compat 
disc, the unit allows instant access t 

sections of recordings by enablin 
users to mark any part of the recordin 
with the press of a button. 
Claimed as the newest innovation t 

hit the corporate executive market 1 
some time, Dick Smith Electronic 

believes this product will appeal t 
journalists, executives, students anc 

the pre-existing Dictaphone market. I 
will also suit those who record inter 
views, meetings and lectures. 

It operates from two AAA batteries 

DATA AQUISITION & CONTROL 

The DASO05 Data Acquisition Module simply 
fits toan IBM PC printer port. Measuring 60 x 55 
x 20mm it features a 12 bit ADC, 4 Digital Inputs 
and 4 Digital Outputs. The ADC has 8 SH/ 4 Diff 
inputs each with a range of 0-4V and able to 
tolerate faults to +/-20V. 
In addition is the Windows program I-SEE to 
monitor the inputs, display graphs, control 
outputs and log readings to disk. C, QuickBasic 
& Visual Basic functions are included for those 
who wish to write their own programs. 

Price is $120 (sales tax excluded). 

PC WATCHDOG AND I/O CARD 

Featured in EA Nov 95 this card plugs into your 
PC & monitors the operation of a program. If it 
stops operating correctly the card either resets 
the PC or n>tifies the operator of the malfunction. 
On the card is 8 digital inputs, 7 digital outputs 
(OC) & 2 16bit counter/timers for your use. 
Software examples in C & Visual Basic included. 

Price is $250 (sales tax excluded). 

$8 delivery and handling on all items. 

OCEAN CONTROLS 
4 Ferguson Drive, Balnarring, Vic. 3926 
Tel: (059) 831163 Fax: (059) 831120 

UNIVERSITY 

RESOURCES 

AVAILABLE. 

Get access to highly trained 

microelectronic engineering 

students and the extensive 

electronic resources of Griffith 

University. 

The Industrial Affiliates 

Programme, an Australian 

first, makes final year students 

available to organisations for 

3 months. Students get 

involved in industry projects 

at the conceptual stage 

through to the completion of 

prototypes. 

The next programme starts 

again in March 1997. 

To tap these resources, 

contact Carol-joy Patrick now 

on phone (07) 3875 5007 or fax 

(07) 3875 6726. 

GE IF FE LTS 

UNIVERSITY 
PREPARING YOU FOR A BETTER FUTURE 

and is PCMCIA compatible, allowing 
users to download recordings from the 
unit to a computer or PDA. It is imper- 
vious to magnetic fields and tempera- 
ture changes, and can be recorded over 
with consistent voice reproduction up, 
to 10,000 times, compared to 200, 
times on a standard tape. 

Features include simple one-touch 
recording operation and a unique 
‘lock’ feature which protects infor- 
mation from access or accidental 
deletion. Also available is an addi- 
tional 36-minute sound clip for $99. 
The recorder is priced at $299 
(includes one 18-minute soundclip) 
and is available all Dick Smith 
Electronics stores. 
For further information contact 

98 ELECTRONICS Australia, August 1996 

‘| | your nearest Dick Smith Electronics 
31 | sales outlet. 

READER INFO NO.19 



ive 12 issues 

a 



Construction Projec 

Low cost 20MHz 
Function Generator 
Most of the function generators available either as kits or ‘affordable’ commercial units h 
a maximum useable frequency of about 2MHz. Here’s the design for a unit which goe 
beyond 20MHz, yet can be built for less than $100. Thanks to a powerful new chip f 
Maxim, it’s also very easy to put together... 

by DAVID L. JONES 

I thought I had a relatively well 
equipped work bench, up until a couple 
of months ago when I wanted to test 
some op-amp circuits for a new design. 
They needed to work to at several mega- 
hertz, and it would have been nice to test 

them at over 1|OMHz. However, it soon 

all came to a halt when I remembered 
that both of my function generators were 
only capable of a little over 1MHz. I did 
have access to some expensive commer- 
cial digitally synthesised function gener- 
ators capable of providing over 1OMHz, 
but I wanted a simple and low cost one 
for my own bench! 
Want being the mother of invention, I 

put my current design aside for a while (as 
usual!) and decided that I needed to build 
a high speed function generator. 

The first thing I did was to look for any 
previous function generator projects that 
might meet my requirements. The only 
one that catered for frequencies in the 
MHz region was the digitally synthesised 
design published in the April 1993 edition 
of EA. Whilst it did handle the frequency I 
needed, I wanted something with real 
knobs that could be easily adjusted... 

The design was starting to look terribly 
complicated, when along came the 
MAX038 chip from Maxim Integrated 
Products in the United States. This pro- 
vides a complete 20MHz sine/square/tri- 
angle function generator in a single chip! 

While it is possible to build a complete 
function generator using just the MAX038 
and a few capacitors and resistors, I found 
that it needed just a little bit more circuit- 
ry to make it into a fully fledged function 
generator design. 

The final design described here is capa- 
ble of producing sine, square, triangle and 
TTL level waveforms at up to and beyond 
20MHz. See the accompanying table for 
full specifications. 

Normally, an analog function generator 
capable of this frequency range would be 

100 

very expensive and very complex. But as 
you can see, this entire design consists of 
little more than three IC’s! 

Please note that this project has been 
designed for the highest possible frequen- 
cy coverage, and NOT for the lowest pos- 
sible distortion level. With a sine wave 
harmonic distortion of greater than 1%, it 
is not suited for precision audio applica- 
tions. But at the same time it should be 
fine for general audio use. 

The MAX038 was originally quite 
hard to obtain in Australia, but it is 
now stocked by RS Components and is 
quite readily obtainable. The perfor- 
mance of the MAX038 does not come 
cheaply, though — the chip is priced 
at almost $50. However considering 
the specifications of the device, it is 

still the lowest cost way to get a func- 
tion generator in this frequency range. 
To keep the cost of the unit to the 

absolute minimum, it was decided not to 
include a frequency display. It is assumed 
that the unit will be used in conjunction 
with a frequency counter or an oscillo- 
scope. (The EA Frequency Counter design 
published in February 93 would be an 
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ideal low cost solution for this.) Other fe 
tures such as duty cycle adjustment ar 
modulation inputs have also been omitte 
for the same reason. 

Inside the MAX038 
Surprisingly, the MAX038 does n 

use any fancy or patented circuit tect 
niques to produce frequencies up to an 
beyond 20MHz. Instead it uses a simpl 
relaxation type oscillator that operate 
by charging and discharging a capacito 
(on pin 5), using a constant current. It 1, 
basically a dual-slope integrator tha 
produces a triangle wave, the frequency 
of which is determined by the externa 
oscillator capacitor and the input current 
at the ‘IIN’ pin (pin 10). 

This internal triangle wave is fed into an 
internal comparator, to produce the square 
wave function. The sine wave function is 
produced by feeding the triangle wave into 
a sine wave shaping circuit that automati- 
cally corrects for the desired frequency. 
and produces a reasonably low distortion 
sine wave at a constant amplitude. 
The sine, square, and triangle waves 

are then fed into a multiplexer that 



FUNCTION 

RANGE 

COARSE; VRI1 
FREQ 1k 

R6 
6.8Q 

forms is done by IC1— a MAX038 chip from Maxim. 

lects which function to output to the 
w impedance output buffer. 

ircuit details 
The MAX038 does all of the work in 
enerating the actual waveform, so all we 
ave to do is to tell it which frequency to 
perate at, and which type of waveform 
sine/square/triangle) to produce. 
The output frequency is determined by 

hree factors. The first one is the value of 
he oscillator capacitor on pin 5, which 
sets the frequency range that the chip will 
yperate within. The second factor is the 
>urrent fed into Current Input IIN, while 
he third is the voltage applied to the 
Frequency Adjust ‘FADJ’ input (pin 8). 
Somewhat contrary to its name, the 

Frequency Adjust pin is not the best way 
to adjust the output frequency. The output 
frequency is actually directly proportional 
to the current going into the IIN pin. The 
FADJ input is merely used for finer fre- 
quency adjustment (or for frequency mod- 
ulation), as it only has about 70% of the 
adjustment range of IIN. 
To adjust the output frequency, the 

current fed into IIN can range from 
approximately 2 microamps to 700uA. 
The IIN pin acts as a virtual ground, and 
thus it is a simple matter of applying a 
positive voltage via a resistor to IIN. 
This produces a current into IIN which 
can be simply worked out using Ohm’s 
law. In fact, the output frequency can 

RCSA G Ears emewen wah i Bah, seth aad 

be related by the simple formula: 
Fo (MHz) = IIN(uA)/Cf(pF) 

Where Cf is the value of the oscillator 
capacitor on pin 5. This formula assumes 
that FADJ is at zero volts. 
The buffer circuit formed by IC2a is 

used to provide a stable voltage refer- 
ence to drive the current input pin IIN. 
This also allows use of a low value pot 
(VR1) for the main frequency adjust- 
ment. An on-chip 2.5V bandgap voltage 
reference (IC1 pin 1) is fed into the volt- 
age divider arrangement of R5, VRI1, 
and R6. Stopper resistors R5 and R6 
stop the value of IIN from going outside 
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R1047Q SK2 
TTL out 

REG2 7805 

of its allowable linear range. 
Fine frequency adjustment is 

achieved by varying the voltage on the 
FADJ pin. Unlike the IIN pin, the FADJ 
pin works by varying the input voltage 
up to plus or minus two volts. In this 
circuit, the range is set to +/-1.6V by 
the voltage divider action of R3, R4, 
and VR3. IC2b then buffers the volt- 
age, which goes to the FADJ pin via the 
low-pass filter of R2 and C7. 
The three frequency ranges are selected 

by range switch S1. This simply parallels 
C5 or C6 across C7 to give the low and 
medium ranges respectively. For the high- 
est range, only C7 is connected in circuit. 
The sine, square or triangle functions 

are selected by $2. AO (pin 3) and Al 
(pin 4) are digital select inputs which 
select via an internal mutiplexer either 
the sine, square or triangle waveform to 
be fed to the output. 
The digital TTL output is taken 

directly from the SYNC output on pin 
14. This output changes from low to 
high when the analog output crosses 
zero volts, going positive. This can be 
used to synchronise the analog output 
to some circuit under test, or to trigger 
a scope; however its main use is just as 
a standalone TTL level output. . 
The SYNC output has its own supply 

pin (pin 16) that has to be decoupled 
from the main analog power supply on 
pin 17, otherwise a small ‘spike’ will 

101 



Function Generator 

At right are two views inside the 
author’s generator, built in a small 
jiffy box. The unit could also be built 
in a horizontal format instrument box 
if you prefer, with the power trans- 
former housed in the rear. 

appear on the analog output when the 
digital sync output changes state. This is 
why the PCB has separate power tracks 
running to pins 16 and 17, each with its 
own decoupling capacitor. 

Output from the MAX038 is fixed at 
+/-1V regardless of the waveform type 
selected. This output level is referenced 
to the chip’s internal 2.5 bandgap volt- 
age reference. If a larger output voltage 
is required, then an external amplifier 
has to be added. 

The MAX038 contains its own low 
impedance output buffer, but this is of no 
use if the final output level needs to be var- 
ied, in this case by VR2. The wiper of 
VR2 is fed to the final stage formed by 
buffer chip IC3, an EL2001 manufactured 
by Elantec. The EL2001 is a 7OMHz fixed 
unity gain buffer capable of driving 50Q 
coaxial lines. R9 provides close to a stan- 
dard 50Q output impedance. 
The power supply circuit comprising 

REGI1 and REG? is a standard +/-5V 
regulated supply fed by a half wave rec- 
tified AC input. 

Construction 
As can be seen from the photos, the unit 

is housed in a standard UB1 jiffy box mea- 
suring 90 x 150 x 50mm. This allows just 
enough room for both the main PCB and a 
small 7V AC mains transformer with an 
IEC mains input connector and fuse. 

All of the circuitry for the unit is 
contained on a single sided PCB mea- 
suring 115 x 40mm, which is attached 
via the control pots to the front panel. 

aes 

The only internal wiring is to and from 
the mains transformer and the BNC 
output connectors. 

All of the pots and switches are mount- 
ed at right angles along one side of the 
PCB. This not only makes assembly easi- 
er, but also reduces noise from internal 
wiring and provides a support for the PCB. 

Start assembly with the low profile 
components such as the resistors and 
two diodes, followed by the bypass 
capacitors and ICs, and then the rest of 

the components. 
With IC1 being more expensive than 

most of the other components combined, 
some constructors may wish to mount it in 
a socket. However for best performance it 
is recommended that it be soldered direct- 
ly onto the PCB. If you must use a socket, 
then ensure that it is a low profile 
machined-pin type for minimum contact 
resistance and lead inductance. 

Using a 7V AC transformer for the sup- 
ply, the regulators will only become warm 
and should not require a heatsink for nor- 
mal operation. However, if a higher volt- 
age AC supply is used, the regulators will 
most probably require a heatsink for any 
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sort of continuous operation. If you do 
a heatsink, be sure not to short the tags 
both regulators together, as one is the s 
ply input and the other is ground! 

The next step is to drill the requi 
holes in the front panel. Use a photocc 
of the drilling template provided. Ma 
sure that the centre hole for the pots 
about 30mm in from one side of the fred 
panel. (If the PCB is mounted too close 
the middle of the box then there will be 
room to mount the transformer.) There a 
no front panel mounting nuts used on 
switches, so make sure these holes ¢ 

clean and aligned properly. Now apply tl 
front panel label, ensuring that it is aligne 
with the controls. 

At this stage you can turn your atte 
tion to the holes required for the IE 
mains connector, fuse holder, an 

transformer. The alignment of thes 
holes is not critical, however it is red 

ommended to mount the componen 
as shown in the inside shot of the unit 
The mains wiring and transforme 

should be kept as far away from the PCI 
as possible, to minimise hum and risk o 
shorting. You can add a blank piece o 
earthed PCB as shown between the trans: 
former and PCB to divide the box into twc 
halves, one for the PCB and the other fo1 
the transformer and mains wiring. If you 
do this, be sure to connect the blank PCB 

copper to the mains earth. 
When wiring the fuse holder to the 

active pin of the IEC connector, make 
sure it is connected to the END tag of 
the fuse holder and not the side tag. This 
is to ensure that the fuse holder does not 
become live when the fuse is replaced. 
Be sure to insulate all mains wiring, and 
make a solid mains earth connection to 

Use this overlay diagram as a guide to 
wiring up the generator board. It’s 
supported behind the front panel by 
the control pots and toggle switches. 



transformer frame. Ideally the trans- 
er should be firmly bolted to a 

nll earthed metal plate, and then the 
e bolted into the plastic case — so 
even if it should overheat and reach 

igh temperature, its earth connection 
] still be intact for your safety. 
e transformer used in the prototype is 

Dick Smith type M-2824, which has a 

tre-tapped 7V winding with an extra 
)V winding. Only the ends of the 7V 
nding are used, so the centre-tap and 
a windings can be cut off. 

ternatively, insulate the ends and tie 
pm up neatly within the case. 
Before connecting the power, double 
eck all of the mains wiring and measure 
e resistance of the transformer primary 
the IEC input pins. You should get a 

nlue of around 2KQ. 
Before installing IC1 on the board, or in 
3 socket, apply power and make sure that 
ou get +5V and -S5V on pins 17 and 20 
spectively. Then if all is well, remove 
1e power and fit the IC. 
Once you have finished construction 

nd the power on checks, the unit should 
e ready for use. 

n operation 
As there are no alignment or adjustment 

yperations to perform prior to operation, 
he unit should work ‘first go’ as 
lescribed. 
Connect the main output to an oscillo- 

scope and apply power. With the level 
sontrol set to maximum, you should be 

ible to get a waveform of the type select- 
»d by S2. Ensure that the three types of 
waveform are selectable, and that the 
MAIN and FINE frequency adjustment 
rontrols work on all three ranges selec- 
able by S1. The three frequency ranges 
should overlap each other; if there is a gap 
yetween any of the ranges, C2, C3, or C4 
night not have the correct value or toler- 
ince. However this would be unlikely. 

The three frequency range limits on the 
front panel are to be used as a guide only, 
as the actual range values are determined 
by the tolerance of the oscillator compo- 
nents. So setting the range to the ‘SOOQHz- 
100kHz’ position and turning the frequen- 
cy controls fully in one direction will most 
probably NOT give the indicated value. 

The front panel frequency adjustment 
controls do not include a calibrated scale, 

as the very wide frequency coverage of 
each range would make the scale almost 
meaningless. This unit therefore, should 

be used in conjunction with a frequency 
meter. A “T’-piece BNC connector can be 
used to allow simultaneous use of a fre- 
quency meter and the circuit to be tested. 

Using an oscilloscope, there should be 
little or no apparent distortion of the sine 
wave up to 20MHz. However, the square 
wave function begins to approach a sine 
wave at frequencies above about 10MHz. 
This is due to a bandwidth limitation of the 
MAX038’s output buffer. The triangle 
wave also suffers from this bandwidth 
limitation, but to a much lesser degree, and 

is still usable approaching 20MHz. 
Note that to get any sort of accurate 

picture of the output waveform at 
20MHz and above will require the use 
of an oscilloscope with a bandwidth of 
at least 1OOMHz. 
Two prototype units reached a frequen- 

cy of around 25MHz, with the sine wave 

still being reasonably clean. The final 
upper frequency all depends on the actual 
value of C7. C7 may be able to be tweaked 
to reach an upper frequency of over 
30MHz. Higher frequencies and lower 
distortion are possible, but require the use 
of a properly laid out double-sided PCB 
— which is not warranted in a low cost 
design such as this. 

That’s all there is to the new low cost 
20MHz function generator. I’m sure 
you'll find it as invaluable as I have. 
Happy generating! ¢ 
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(COD.L. JONES HSFGLC20 5/3/96 

Here is the etching pattern for the 
generator PCB, printed actual size for 

those who make their own. 

PARTS LIST 
Resistors 
(All 1/4W 5% unless stated) 
R1 3.3k 
R2-4 1k 
R5 330 ohms 
R6 6.8 ohms 
R7,8 10k 
R9,10 47 ohms 
VR1-3 PCB mount 1k linear trimpot (small) 

Capacitors 
(All caps are 0.2” pitch unless stated) 
C1,2 680uF 16VW RB electrolytic 
C3,4 10uF 10VW tantalum 
C5 1uF 10VW tantalum 
C6 10nF monolithic 
C7 _ 22pF ceramic (0.1” pitch) 
C8-18 0.1uF monolithic 

Semiconductors 
IC1 MAX038 (RS Components) 
IC2 TLO72 or similar 
IC3 EL2001 (RS Components) 
REG1 7905 regulator (TO-220) 

REG2 7805 regulator (TO-220) 
D1 2 1N4001 

| Miscellaneous 
2 x SPDT switches, centre off, 90 degree PCB 
mount; Single sided PCB, 115 x 41mm, coded 
HSFGLC20; plastic utility box 160 x 96 x 
95mm (UB1);3 x fluted knobs; 7V/250mA AC 
mains transformer (Dick Smith Electronics M- 
2824); IEC panel mount mains plug; 240V AC 
panel mount fuse holder; 500mA fuse car- 
tridge; 150 x 40mm piece of PCB laminate for 
shield; 20cm of 50 ohm coax cable; 2 x panel 
mount BNC sockets; front panel label. 
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~@-ROM VERSION OF 
A CLASSIC HANDBOOK 
In an ironic twist of fate, a classic design reference book of the thermionic valve era has just b 
‘reborn’ in modern form. Written and originally published in Australia, Fritz Langford-Smith’s Radio 
Designer's Handbook became world famous in its final Fourth Edition — last reprinted in 1963. B 
US firm has now released the complete Fourth Edition, on a single CD-ROM... 

by JIM ROWE 
When I began my electronics course back in 1958, valve 

technology was still very much the order of the day. There 
were two main textbooks that every would-be engineer just 
had to have: Electronic and Radio Engineering, Fourth 
Edition by Professor Fred E. Terman of Stanford University, 
and the Radiotron Designer’s Handbook, Fourth Edition, edit- 
ed by Fritz Langford-Smith. They were both equally famous 
around the world, at the time, and became engineering clas- 

sics. I still have my original copies of both. 
Langford-Smith’s book was much larger, and was of course 

written in Australia, largely by Australians. It was published by 
AWV — the Amalgamated Wireless Valve Company, or the 
‘valve company’ side of AWA (then Australia’s largest electron- 
ics manufacturer). Langford-Smith was senior valve applications 
engineer at AWV, and he and his colleagues (who included EA’s 
former Editor in Chief and current contributor Neville Williams, 

F. Langford-Sniith 

RADIOTRON 
DESIGNER’S 
15 7.) BJ 31010) (4 

A PRODUCTION OF 

AUDIO AMATEUR PUBLICATIONS INC 

PETERBOROUGH NEW HAMPSHIRE USA 

Somewhat more compact than the original: the CD-ROM 
provides all 1498 pages of the Fourth Edition, with hyper- 
text linking to enable convenient accessing via Adobe 
Acrobat Reader. 
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by the way) did most of the work in the AWV and AWA la 
Affectionately known by everyone as the RDH, it had 

life in 1934 as a very slim little booklet (40 pages) of u 
design data and tables, to guide engineers and others in the de 
of radio receivers and audio amplifiers. But such was the res 
it received that AWV and Langford-Smith were soon enco 
to produce a Second Edition (1935), and then a somewhat 
substantial Third Edition in 1940. This ran to 352 pages, and 
vided a great deal more in the way of explanatory text, design 
mulas, characteristic performance plots and so on. 
The Third Edition was so successful that during the 

AWYV had to reprint it nine times, to produce a total of a 
52,000 copies sold by the end of 1944. Just about ev 

Australian engineer and technician of the day must have bou 
one, along with quite a few radio amateurs and experimenter 
The success of the Third Edition also attracted interest fr 

overseas firms, like RCA in the USA and Wireless Press in t 

UK (publishers of Wireless World). As a result it was repri 
ed a number of times in those countries as well. In fact 
about 1950, a total of over 280,000 copies had apparently be 
sold around the world... 
Although already quite dated, because of the rapid develo 

ments in electronics during the war, the handbook had clear 

become required reading throughout the industry. As a resu 
AWV encouraged Langford-Smith and his fellow engineers 
update and expand it still further. This took a great deal 
effort, spanning a few years, but the result finally appeared 1 
1952 as the famous Fourth Edition: no less than 1474 pages 
solid technical information. | 

Despite its massive size, it had been deliberately limited 1 
scope. In his Preface, Langford-Smith explained that the Fourt 
Edition had been written as a comprehensive, self-explanator 
reference handbook, for the benefit of all who have an interest i, 
the design and application of radio receivers or audio amplifiers 
Everything outside this field — television, radio transmission 
radar, industrial electronics, test equipment and so on — ha: 
been excluded to limit the book to a reasonable size. The minc 
boggles to think how big it might have been, if this exclusion hac 
not been done! 

Not surprisingly, the Fourth Edition was also reprinted a num- 
ber of times, both here and overseas, and undoubtedly became a 

classic textbook of the valve era. It was revised and expanded 
with the fourth impression in 1955, to 1498 pages, and the last 
Australian printing seems to have been in 1963. 

Of course transistors soon came in, and then ICs, and the valve 
era quietly came to a close. Not only that, but the design of radio 
receivers and audio amplifiers tended to fade in Australia anyway, 
when local firms opted out of manufacturing domestic electronics 
items. Gradually books like the RDH lost their appeal, even 
though a lot of the basic design information it contained applied 



4 

much to solid state equipment. 

pwed interest 
in recent years there’s been a 

ed interest in valve technology 
H the world — due to both the 

of vintage radio as a hobby, and 
ntinuing use of valves in equipment 
puitar amplifiers and ‘high end’ 
Stic hifi systems. 
a result of this renewed interest in 

s, reference books like the old RDH 
become eagerly sought out again, not 
by vintage radio enthusiasts but also 
new generation of audio equipment 
iners. Copies are snapped up as soon 
ey come to light, and like many ‘col- 
r’s items’ their second-hand value is 
ily rising again... 
S presumably because of this renewed 
est in the RDH that US firm Audio 
hteur § Publications Inc., of 

rborough, New Hampshire, has 

tly gone to the trouble of republish- 
the entire Fourth Edition, in modern 
ROM form. 
his has involved some poor soul scan- 
b in all 1498 pages of the revised ver- 
l, as reprinted by RCA in 1955, and 
saving the image files for all of these 

es on a CD. What a job! 
’s more than just an enormous collec- 
of page images, though. As part of the 

Vv) Typical circuits 

a 5 KN Ob a > 

TYPES OF RADIO VALVES 

BE AM-— 
CONFINING 
ELECTRODE 

CATHODE 

GRID 

PLATE 

ELECTRON BEAM SHEETS FORMED BY GRID WIRES 

Fig. 1.6, Internal structure of type 626 or 807 chened grid beam power valve (diagram 
by courtesy of R.C.A.). 

A screen dump showing the type of display produced by Acrobat Reader when 
you're looking at a page of the Radiotron Designer’s Handbook, viewed at the 
largest of the three magnification options. 

deal they’ve used Adobe Acrobat to col- 
lect and annotate all of the page files into 
groups according to the original chapters, 
and also added hypertext links from the 
initial chapter listing to the main contents 

A typical circuit of a simple a.v.c. system, with three controlled stages, is shown in 
Fig. 27.33. Tn order to provide the simplest arrangement the cathode of the duo- 
diode vaive is earthed and grid bias is obtained for the triode section by the grid leak 
method using a resistor of 16 megohms. This meiliod of biasing reduces the a.c. 
shunting across the diade load resistor. The cathodes of the controlled stages are 
normally returned to a point of positive voltage to ensure that the recommended nega- 
tive grid bias is obtained for conditions where the input signal is very small ; cathode 
bias is the usual arrangement. 

RF, CON 

‘OSPF + BIAS 

(LF =455 Kes) 
FAG, 27.33 

LF. OUG-DIODE HIGH-MLl TRIODE 

> oa a 

+ Bias a B ‘25Mfm 

a OO Spr 

B+ OO pp 

so0poon: 

1-25 Min lOO pF 

HOM FL 

“SMM 

The circuit values shown are typical for an intermediate frequency of 455 Ke/s. 
An a.y.c, resistor of 1.25 megohms is used so that the total resistance to earth from 
any grid does not excecd 2 megohms. If there were only two controlled stages this 
could be increased. to about 1.75 megohms with a consequent ctecrease in the a.c. 
shunting, 

A typical delayed a.v.c. circuit is shown in Figs. 27.34. Carhode biasing is use 

crobat Reader also allows you to print out any page, or any range of pages in 
1e chapter currently being viewed. This portion of a page shows the kind of 
>production possible. 
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listing, and then from the contents listing 

to each individual chapter. 
Adobe Acrobat Reader is supplied on 

the CD-ROM along with all of the RDH 
files, and is easily installed on your hard 
disk (it requires a 386 or higher IBM 
compatible, Windows 3.X and about 

1.13MB of disk space). You use it to 
actually read the book, taking advantage 
of the hypertext linking. All of which 
makes it rather easier to use as a refer- 
ence — still not quite as easy as the orig- 
inal book, mind you, but not difficult 

once you get the hang of it. 
Of course once Adobe Acrobat Reader 

is installed on your system, you’d also be 
able to use it to read any other compatible 
files. As well as being able to view the 
pages on the monitor screen, it also allows 
you to print out any desired page or 
sequence of pages — on your usual 
Windows printer. | 

In short, it’s an interesting and quite 
practical approach to republishing a 
classic textbook, in modern electronic 
form. So if you’ve never been able to 
pick up a copy of the Fourth Edition of 
RDH, and would like one, it would be 

well worth considering. 
In Australia the Radiotron Designer’ s 

Handbook CD-ROM is available for 
$109.50 from ME Technologies, of PO 
Box 50, Dyers Crossing 2429; phone 
(065) 50 2200 or fax (065) 50 2341. 
You can also e-mail them on the Internet 
at me @midcoast.com.au, or visit their 

Web site at http://www.mid- 
coast.com.au/bus/me. + 
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Special Feature: 

The Latest In Micros 
& Peripheral Products 
CPU board has 
PCU bus & video 

The SB486PV and SB586PV plug-in 
CPU boards from Industrial Computer 
Source are fully featured CPU boards 
with PCI bus capabilities. 
The eight layer boards have a ZIF 

(zero insertion force) CPU socket for 
CPU upgrading, and support a range of 
‘486 and (for the SBV586PV) a range 
of ‘586 processors. 
The boards come with on-board 

PCI bus IDE, and a video controller 
with IMB RAM which supports up to 
1024 x 768 x 256 colour non-inter- 
laced video. A floppy drive controller 
and two high speed 16550 UART 
compatible serial ports and a 
Centronics compatible port are also 
included. The board supports up to 
256KB cache memory and can accept 
up to 64MB DRAM (72 pin SIMMs). 
The mean time between failure rating 
is better than 77,000 hours, and the 
boards have an operating temperature 
range of 0-60°C. 

For further information circle 201 on 
the reader service coupon or contact 
Interworld Electronics & Computer 
Industries, 1000 Glenhuntly Road, 
Caulfield South 3162; phone (03) 
9563 5011. 

20” and 21” 

industrial monitors 

Intecolor Corporation has released a 
range of variable scan industrial moni- 
tors. The monitors scan from 30kHz to 
80kHz with resolutions ranging from 
640 x 480 to 1600 x 1280. They have a 
0.28mm dot pitch CRT with anti-static 
protection and a low ELF/VLF emis- 
sions yoke. Features include high band- 
width differential video inputs for noise 
immune operation and remote display 
capability, dynamic focus and a high 
contrast INVAR shadow mask CRT. 
The MIL 217 design specification 

allows the monitors to work in harsh 
environments. They have a vibration tol- 
erance of 1.59g (operating) and a rated 
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MTBE of over 60,000 hours at 25°C. 

The monitors are available in many 
enclosure designs such as rackmount, 
panelmount, desktop, benchtop and 

open frame models, and with options 
that include auto-tracking, power fac- 
tor correction, touch screens and mag- 

netic shields. 
For further information circle 202 on 

the reader service coupon or contact 
Intelligent Systems Australia, PO Box 
118. Berwick 3806; phone (03) 
9796 2290. 

PCMCIA interface cards 
The newly released Quatech range 

of PCMCIA cards includes commu- 
nication and data acquisition cards. 
The communication interface cards 
include parallel port, asynchronous 
and synchronous serial communica- 
tion, and the data acquisition cards 
include digital input/output, analog 
input and analog output modules. 
The parallel card (SPP-100) is a bi- 

directional enhanced parallel port 
(EPP), configurable at any base 
address and using any interrupt 
selectable from IRQ3-7, 9-12, 14-15. 
The asynchronous serial cards come 
in both single and dual channel ver- 
sions and optional interfaces are RS- 
232, RS-422 and RS-485. | 
The MPAP-100 is a single channel 

RS-232 synchronous interface sup- 
porting asynchronous, monosync, 
Bisync, HDLC and SDLC protocols. 
It uses the Zilog 85320 serial com- 
munication controller chip and 
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comes with Syncdrive, a frame 

HDLC and Bisync software dri 
The IOP-241 is a buffered 24 lin 

module; each line can be configurt 
input or output. Eight lines can be 
as interrupt sources (level sensiti 
pulse triggered). 
The DA8P-12 is an eight channe 

bit resolution analog output card 
eight digital I/O lines, available 

unipolar or bipolar versions. 
DAQP-12 and DAQP-16 are 12-bit 
16-bit analog input cards. Both c 
have a 512 sample FIFO to ensure 
speed data acquisition under ve 
operating platforms, including D 
and Windows. 

All cards are Type II, and come 
PCMCIA card services. 

For further information circle 204 
the reader service coupon or cont 
Interworld Electronics & Comp 
Industries, 1000 Glenhuntly Ro 
Caulfield South 3162; phone (( 
9563 5011. 

Video modem pair 

Optical Systems Design’s 0SD38 
video transmitter module an 
OSD383 video receiver modul 
together with any standard mult 
mode fibre optic cable, form a hig 

performance system able to carr 
video signals from equipment suc. 
as CCTV cameras and medical imag, 
ing systems. 
The OSD383 has an automatic gai 

control to ensure stable picture level 
and a bandwidth of at least 1OMHz 
making it suitable for CCTV surveil 
lance and many medical application: 
such as CAT scanners. 



modules include signal indica- 
greatly simplify system fault 

. They are supplied in small stur- 
1 enclosures and can be powered 
ost any 12V (nominal) AC or DC 
source. 
further information circle 203 
reader service coupon or con- 

ptical Systems Design, PO Box 
Mona Vale 2103; phone (02) 
8540. 

ifunction 

ased instrument 

TiePie Engineering model 
8 is a plug-in computer card that 
tes as a digital storage oscillo- 
, true RMS voltmeter, spectrum 

ser and transient recorder. The 
size card plugs into a free slot in 
M compatible computer. 

a DSO, the card provides two 8-bit 
nel inputs with a bandwidth of 
Hz and a sample rate of 50MS/s. 
a 10:1 probe, input signals up to 

volts can be measured. The true 
S function allows measurements 
to S5MHz) of effective value, peak to 

, mean value and min/max modes, 

g with dBm, power and frequency. 
ddition, a signal generator is built 
which produces a square wave out- 
from 100Hz to 100kHz with an 
litude of +/-2V. 
e spectrum analyser measures over 
range of 1Hz to 24MHz with an 
uracy of 0.2% using FFT calculation 
hniques. It can display harmonic dis- 
tion, maximum or mean values. The 
nsient recorder can record a variety 
signal events with a measurement 

ie of from 0.01 sec to 300 sec, with 
e to 30,000 measuring points. 
All measurements and functions are 
ntrolled by software provided with 
2 card. The software allows instru- 
ent and function setups to be saved 
tT later use, measurements to be saved 
disk, viewed in real time or printed. It 
so saves data in a form that can be 
,ad by all spreadsheet programs. 
For further information circle 205 on 

xe reader service coupon or contact 
mona Instruments, PO Box 15 

amperdown 2050; phone _ (02) 
19 3933. 

3A/PCI Pentium 
'GA computer card 

The PSC-586VGA is a single board 
ymputer that supports a range of CPUs 
- clock speeds up to 166MHz, includ- 
'g the Intel Pentium, IBM/Cyrix 6X86, 
id the AMD KS. It also supports up to 

1 MB of burst, pipeline burst (synchro- 
nous and asynchronous), and standard 
cache RAM. 
The card has four 72-pin SIMM 

RAM slots and supports up to 128MB 
of EDO DRAM or standard DRAM, 
and up to four PCI master peripheral 
cards at a PCI clock speed of 33MHz. It 
has two 16550 compatible high speed 
serial ports, one bi-directional parallel 
port, two EIDE interface ports (four 
IDE drives), and supports two floppy 
disk drives. 

There’s a Cirrus Logic GD54M30 
32-bit PCI SVGA controller, with a 32- 
bit BitBLT graphics engine and 512KB 
or IMB of video memory. It has an 
integral PS/2 mouse port (saving a seri- 
al port), a keyboard connector, a bat- 
tery-backed real time clock chip that 
ensures accurate time keeping for up to 
10 years, and an adjustable watchdog 
timer that generates a reset if the system 
stops operating correctly. 
The card is rated for operation over 

the temperature range of 0 to 60°C, and 
0 to 95% relative humidity (non con- 
densing). 

For further information circle 206 on 
the reader service coupon or contact 
Click Electronics, 174 Parramatta Road 

Auburn 2144; phone (02) 647 2322. ¢ 

DGE 
MS 

jaa PTY LTD | ae 

Omron G3VM MOSFET Relay 
MOSFET relay for industrial and - 
telecommunications equipment 

 2500Vrms isolation : 

Free Call 

1800 818 736 
Fax (049) 69 5067 - 

# AC & DC analog 
switching 

* 60V & 400V 

& 500mA &150mA ait 

& SMT version 

Omron G3MB SS Relay 
Super-small Solid State Relay 
for high density PCB mounting 

®& 24.5x20.5x5.5mm 

& With or without 
zero crossing 
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READER INFO NO.20 

Dead PCs? Lost Data? 

Unidentified Faults? 
PC Maintenance and repair and Data Re- 

trieval is one of the fastest growing and most 
lucrative businesses in the world! 

Whether you want to 

Profit from offering a service which is simple 

to provide when you have the right tools 

Profit from selling superior tools at unbeat- 

able prices 

Save the high costs of repairs to your own 
equipment 

FIX (T FAST! 
Phone (07)3279 5551 

Fax (07)3279 4494 

Rescue 
Retrieves data from dead disks - even 
physically damaged disks! Recover any 

file type automatically from any drive re- 
gardiess of format. 

Trouble Shooter 
PC Diagnostics that really finds the bugs! 
Bypasses operating systems for guaran- 

teed results even on dead PCs. 

Alert Card 
Test for and Monitor power and tempera- 

ture fluctations on PCs and Networks 

LAN Designer 
The first network design software that au- 
tomates the design and installation of the 
most complex network. Makes network in- 

stallation fast, easy, inexpensive! 

Discovery Card 
The ONLY product to guarantee detection 
of actual usage of any IRQ or DMA channell 

in any IBM compatible PC 

WinWorks 
Windows trouble-shooting utility written in 
Windows. Reports information the way 
Windows sees it. Suitable for Windows95. 

Special prices for Computer 
Technicians. 

Dealers Wanted 

Cibjectives 
Master Australian Distributors 

1 Bellambi Place, Westlake QLD 4074 

Phone (07)3279 5551 Fax (07)3279 4494 
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Texas chief dies 
on European trip 

Jerry Junkins, chairman of Texas 
Instruments, died of a heart attack dur- 
ing a business trip to Germany on 
Wednesday May 29. Junkins, 58, was 
rushed to a hospital in Stuttgart, where 

he died. Junkins was revered throughout 
the high-tech industry, and credited for 
TI’s strong comeback in the 1990s as a 
world leader in memory and other semi- 
conductor technology. 

TI vice chairmen Bill Mitchell and Pat 
Weber, who with Junkins comprised its 
office of the chief executive, announced 

they would oversee day-to-day opera- 
tions until a successor to Junkins was 
chosen. It was expected that TI’s board 
of directors would chose one of the two 
men and would do so quickly, to ensure 

continuity of leadership at a time of 
uncertainties in the chip market, from 
which TI derives about US$9 billion of 
its $13 billion in annual revenues. 
“We are deeply saddened by Jerry’s 

death. With his courage and vision, he 

led TI into a new era of opportunity and 
growth’, stated Mitchell. “He valued the 

contributions of every Tler and encour- 
aged creativity and innovation. Jerry 
embodied and promoted the strong ethi- 
cal and business principles upon which 
TI was. founded.” | 
A native of tiny Montrose, Iowa, and 

the son of an auto mechanic, Junkins 
joined Texas Instruments as a manufac- 
turing engineer in 1959. Through the 
1960s and seventies, he built his career 

in the company’s defence products divi- 
sion. In the early 1980s, he assumed 
broader management responsibilities, 
with several additional TI businesses 
reporting to him, including data sys- 
tems, industrial systems, consumer 
products, and the company’s worldwide 
information systems network. He was 
named TI president and chief executive 
officer in 1985, and chairman in 1988. 

In addition to his TI duties, Mr Junkins 

participated in a range of activities in 
business, government, civic affairs, and 
education. He was a director of 
Caterpillar, The Procter & Gamble 
Company and 3M, and was also on the 

board of the US-Japan Business Council. 
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Junkins was known for his casual, no- 

nonsense style. Instead of a driving a 
sports car or being chauffeured to work 
in a limousine, he drove an old Cadillac 

with a trailer hitch. He relaxed by chop- 
ping wood, riding a tractor or doing 
home repairs. 

Tl announces leap 
in chip technology 

In a sad irony, on the same day that 

Texas Instruments lost its long-time 
chairman and CEO the company 
announced what may well become its 
crowning achievement: a chip manufac- 
turing technology that will allow it to 
cram up to 125 million transistors onto a 
single chip. That is 20 times the density 
found on Intel’s 6-million transistor 
Pentium processor... 

The new TI chip manufacturing tech- 
nology uses 0.18um design rules, equiv- 
alent to laying 550 IC circuits on an area 
the width of a human hair. 

TI said it has already lined up one cus- 
tomer with an IC design application for 
a high-level engineering workstation to 
take advantage of this technology. 
Analysts said it is likely workstation 

a 

At the recent SID ‘96 display technology trade show in San Diego, chip equip 

leader Sun Microsystems is the int 
customer, as TI is the major suppl 
Sun’s Sparc line of microprocesso! 

If successfully implemented 
0.18um production capability 
enable TI to leapfrog many of its 
petitors in the semiconductor ind 
most of whom are just now geari 
for the 0.35um production that will 
duce 64Mb DRAM memory chips 
0.25um, a production technology s 
for the 1998-1999 time frame, 25 
DRAMs will become mass produce 
while at 0.18um, one-gigabit DRA 
will become feasible. 

Besides TI, IBM and LSI Logic 
announced intentions to start produ¢ 
with 0.18 micron design rules. TI sa 
hopes to sell the technology to o 
chip makers when it is ready — so 
time next year. 
A move toward 0.18um capability 

to four years ahead of what had b 
anticipated would open the door t 
vast range of new business and c 
sumer product, ranging from single-c 
PCs with the performance capability 
today’s most powerful workstations 
picture phones, computers that rec¢ 

ment maker Lam Research announced this new ‘Continuum’ dry plasma etct. 
ing system for making flat-panel displays. It can process displays measurin. 
up to 600 x 720mm, and was developed with US$13.6 million in funds supplie 
by the US Display Consortium (formed to give support to US display makers). 
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uman speech patterns, or automat- 
er machines that recognise a bank 
er’s face or fingerprint. 
sumer-level applications of the 
TI chip technology will start to 
up in retail stores around the turn 
century, industry analysts said. 

inia snaps up 
b DRAM project 

e state of Virginia, never a big 
in the semiconductor industry 

IBM announced last year it would 
a 64-megabit DRAM facility in 

tate, has snatched up a second such 

Motorola and Siemens, two of 
’s four partners in a joint advanced 
M development consortium, said 
will build their joint fab near 
ond, Virginia. 

e facility will initially target 0.35um 
uction for 64Mb chips on 8” wafers, 
will be designed to move on to pro- 
tion of 0.25um ‘shrink 64Mb’ and 
Mb chips in subsequent stages. 
e plant will have a total cost of 

$1.5 billion and is expected to come 
ine in mid-1998. Between 1000 and 
0 people will be employed there. 
esides the new Richmond fab and 
*s DRAM facility in Old Dominion, 

torola is also building a major new 
ic chip fab near Richmond. However 
mpletion of that facility has been put 
for a year as part of a general cutback 
1996 spending. 

M & Hughes in 
licon-germanium project 
Gallium arsenide, which dazzled chip 
id computer designers in the early 
280s with its potential of blistering 
yeeds, never developed into a serious 
ireat to silicon due in large part to the 
‘ittleness of the material — making 
olume __ production impossible. 
fowever IBM and Hughes Electronics 
ope another material, silicon-germani- 

m will now take over where GaAs 
ailed. The two firms plan to jointly 
levelop Si-Ge technology for commer- 
tial use, and hope the first devices will 
ye ready for production in 1997, 
The program will use a Si-Ge manu- 

‘acturing process currently under devel- 
»ypment at IBM’s Advanced Semicon- 
luctor Technology Center in East 
*ishkill, New York. Research on the Si- 
ze semiconductors, which offer two to 

‘our times the switching speed of silicon 
it substantially less power, has been 
inder way since 1982. 
Key to the success of the new materi- 

il will be the ability to grow the Si-Ge 
‘rystals into ingots that can be sliced 
nto wafers. 

so that military adversaries can’t use it. 

quently than the GPS satellites. 

IBM researchers said their work has 
shown that Si-Ge wafers can be 
processed on existing silicon fab lines. 
Hughes intends to use the technology in 
high-speed wireless and sensing devices 
such as automotive radar, interactive 

TV, and wireless networks. Company 
officials say the new material will set a 
new price-performance standard. 

US$50M for Sematech 
193nm litho program 
The US-based Sematech semiconduc- 

tor research consortium announced that 
the US government has committed to the 
full US$50 million the consortium had 
asked for in the final year it will accept 
public funds. The money means 
Sematech will be able to move ahead 
with a program to develop 193nm 
(0.19um) optical lithography technology. 
“We will go ahead and launch our 

lithography programs in 193nm and 
other infrastructure development’, said 

a Sematech spokesman. “If we hadn’t 
gotten the money, we would have 
looked at other ways of funding it, or 
just not done as much.” He said efforts 
would focus on development of light 
sources, lenses, and exposure platforms 
for 193nm. 

Meanwhile, the Sematech board has 
developed a short list of candidates to 
succeed chief executive William 
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Navigation via both US & Soviet satellites... 
Several high-tech companies have announced the first global positioning system 

(GPS) products based on a unique combination of signals from both US and for- 
mer Soviet Union navigation satellites. The combination will allow for simpler and 
more accurate tracking of everything from rental cars, delivery trucks, and even 
prisoners and people under house arrest. : 

Ashtech of Sunnyvale launched a GPS receiver that will be able to decipher sig- 
nals from both the US Global Positioning System (GPS) network and the Russian 
Global Navigation Satellite System (Glonass). 3S Navigation, a company in Laguna 
Hills in Southern California, also launched the third generation of its GPS-Glonass 
receivers. Right now, the two products are expensive. Ashtech’s begins at 
US$5995 while the 3S system sells for $14,500. : 

Ashtech, a nine-year-old private company with US$35 million in sales last year, 
hopes to sell its receivers to many different industries. It developed the receiver 
with help from 85 Russian scientists, whom it hired for relatively low wages. The 
Russians devised the complicated maths algorithms, or formulas for deciphering 
Glonass signals, while Ashtech developed the GPS technology as well as the cus- 
tom semiconductor chip used to process the signals. 
The combined GPS/Glonass network will make 48 satellites available for navi- 

gation purposes, making up for the scarcity of satellites when only one system is 
used. The US GPS system consists of 24 satellites that orbit 12,000 miles above 
the Earth. It takes as many as five satellite signals to confirm someone's location 
in terms of longitude, latitude, altitude and time. The measurements are usually 
only accurate to within 100m, because the US Air Force scrambles the GPS signal 

With Glonass and GPS wired into a single system, up to 16 satellites are over- 
head at any given time, resulting in increased accuracy to within 15m as the 
Russians do not scramble their signals. 
GPS industry leader Trimble Navigation in Sunnyvale, said it does not plan to 

add the Glonass signals to its product line, saying the Russian satellite network has 
been unreliable, with satellites malfunctioning or falling out of orbit far more fre- 

The GPS market is expected to quadruple to an US$8 billion industry by 2000. 

Spencer, who may be asked to stay on for 
a short time past his planned end-of-year 
departure to overlap with the new CEO. 

Kodak reveals low 
cost digital camera 
Eastman Kodak has unveiled a com- 

pact US$350 digital camera that is small 
enough to fit into a shirt pocket — and 
is aimed at home PC users. 
The Kodak Digital Science DC20 

stores between 8 and 16 colour pictures, 
depending on the resolution selected, 
and transfers them to a Macintosh or 
Windows-based computer. The product 
comes with software which allows users 
to insert photos into greeting cards, dis- 
tort photos in fun ways, create slide 
shows or send e-mail ‘postcards’. 
Meanwhile, Sony announced plans to 

launch a headset-based high resolution 
LCD monitor that will allow individual 
viewing of movies and video discs. The 
PLM-50 Glasstron plays back images 
from a videocassette recorder or a video 
compact disc player. Built-in stereo ear- 
phones relay the sound. 
Used in conjunction with a battery 

pack and lightweight CD player, the 
new product, like the Sony Walkman, is 
a portable, individual entertainment sys- 
tem. It measures 7.9 x 4.7 x 10.2 inches, 
weighs 11 ounces and will be priced at 
around US$800. + 
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Computer News 
and New Products 
Anti-virus software 

VET version 9.0, claimed as the most 

up-to-date Australian anti-virus soft- 
ware, is currently being shipped to all 
registered users. It will detect many 
thousands of viruses, including seven 

new ‘macro viruses’. 
The software includes virus protection 

for Windows 95, Windows 3.1 and DOS 

users and is fully compatible with OS/2 
and all popular networks. Version 9.0 
includes upgraded security features, effi- 
ciency enhancements and _ protection 
against hundreds of new viruses. It also 
offers automatic Internet and e-mail virus 
protection for Windows 95 users, Word 
6/7 macro virus protection and background 
virus monitoring. Versions for Windows 
95, Windows 3.1 and DOS are in the one 

pack, and the RRP is $126 — which 
includes free quarterly upgrades for one 
year and free unlimited technical support. 

For further information circle 160 on the 
reader service coupon or contact Cybec, 
350 Hampton Street, Hampton 3188; 
phone (03) 9521 0655, — e-mail 
info@cybec.com.au 

8x CD-ROM drive 

Plug and Play compliant, the new 
TEAC CD-58E 8x speed CD-ROM drive 
is an internal device, in a standard 5.25 

inch half height format. It can be mounted 
horizontally or vertically. The motorised 
tray loading eliminates the need for a 
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caddy. The rated mean time before failure 
(MTBF) is 100,000 hours. 

Performance figures include an average 
access time of 125ms and a 1.2MB/s data 
transfer rate. The drive also supports 
DMA data transfer requiring less than 
10% CPU utilisation, making it suitable 

for multi-tasking applications. 
The player has an ATAPI (IDE) inter- 

face and is compatible with the CD-DA, 
CD-ROM XA mode-2 (form-1, form-2), 
multi-session Photo CD, CD-I, Video CD, 

CD Plus and enhanced CD formats. 
For further information circle 161 on the 

reader service coupon or contact Southend 
Data Storage, PO Box 25, Bangor 2234; 

phone (02) 749 2633. 

Tiny Flash disk 
DSP Design has released Tiny Flash 

disk (TFD), which is a range of embedded 
solid state Flash disks and drivers which 
provide a high speed and reliable disk 
medium for embedded systems. All TFD 
products are PC/104 modules, with the 
smaller capacity modules having a smaller 
form factor to save space. 
TFD provides up to 40MB of non- 

volatile solid state disk per module, and up 
to four units can be used in any system. It 

_ comes with True Flash File System (True 
FFS) software for solid state disks, which 
manages the special requirements of the 
Flash hardware (including wear levelling). 
The software is provided as a BIOS exten- 
sion ROM on the TFD board, and is auto- 

Quad portable 
CD-ROM players 

Panasonic’s two new completely 
portable quad speed CD-ROM players 
can connect to a notebook or desktop 
computer. Called the KXL-D740 and 
KXL-D745, the players connect to a 
notebook computer through a standard 
PCMCIA Type II card, supplied with 
the players, or to a desktop computer via 
a SCSI-2 interface. 
The features on the two models are the 

same except the KXL-D745 has built-in 
speakers and Sound Blaster compatible 
sound. They have a transfer rate of 
600KB/second, a typical access time of 
295ms and a memory buffer of 128KB. 
The units can be powered by an AC 
adaptor supplied with the unit, six AA 
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matically installed during the system 
process. Files are written and read 
the normal DOS functions. The TFD 
ule is specified for a minimum of 100 
erase cycles. 

In many configurations you can 
your operating system from TFD. 
data read rate can be up to 100 times fa 
than a mechanical disk, giving very 
boot and program load time. 

For further information circle 
on the reader service card or con 
DGE Systems, 103 Broadmead 
Road, Broadmeadow 2292; ph¢ 
(049) 61 3311. 

Datacom insert 

Included in the subscription copies 
this issue is a complementary copy 
Datacom Spotlight, a short-form cata 

produced jointly by Patton Electron 
and CommsWare Australia. The catal 
is packed with the latest in netwo 
access products from one of the worlc 
leading manufacturers of reliable, effe 
tive short range modems, interface co 
verters, G703 modems and surge prote 
tors. Designed and manufactured 
world-class standards, the Patton rang 

of products are distributed exclsuive 
in Australia by CommsWare. 

Contact CommsWare on 1 800 077 99 
or fax 1 800 807 870 for further inform: 
tion, or to obtain your free copy of the ne 
140-page 1996 edition of the complet 
CommsWare catalog. 

batteries (not supplied) or an optionz 
NiCad rechargeable battery pack. T' 
help save battery power, the player 
have a power save feature which put: 
them into ‘sleep mode’ after four min 
utes of inactivity. 

The units support many CD format: 
including CD-I, CD DA and Photo CL 
multi-session. Audio CDs can also be 
played with optional headphones or viz 
the speakers on the KXL-D745. 

Both units weigh 390 grams without 
batteries and measure 138 x 204 x 
35mm (w x d x h). They are also 
Windows 95 compatible. Recomm- 
ended retail prices are: $799 (KXL- 
D740) and $1099 (KXL-D745). For fur- 
ther information contact Panasonic’s 
Customer Care Centre on 132 600. 



uts prices for its Vectra PCs 

lett-Packard has announced price cuts across its com- 
line of HP Vectra series PCs. The HP Vectra Pentium- 
commercial PCs in Australia will begin at $2036 (esti- 

l street price, including sales tax), with some models 
ed in price by up to 22%. The Vectra Pentium Pro-based 
performance PCs will now start at $8294 representing a 
reduction on some models of up to 12%. 

> HP Vectra VE series 2 PC, with a 75MHz Pentium proces- 
1280MB hard drive and 8MB of EDO RAM is now priced 
156. The HP Vectra XM series 4 PC, with a 1OOMHz 
um processor, a 1280MB hard drive, 16MB of EDO RAM, 
rated Ethernet and remote DMI is priced at $3176. HP also 

://www.hp.com/go/vectra. 

diagnostics 
Windows 95 

Care, from American Megatrends, 

ufacturer of AMI BIOS and 
[Diag v4.5, is claimed to be the 

plete Windows 95 problem solver 
technicians and end users. The soft- 
re has five modules which work 
ether to improve PC performance. 

e System Info and Tune Up mod- 
S give information about hardware 
1 software settings to determine how 

improve performance. The 
agnostics module determines soft- 
are and hardware problems and checks 

system components including 
ocessors, memory, hard disk and mul- 

media. The Clean Up module removes 
bnecessary files from hard drives 
cluding temporary, redundant, orphan 
d unneeded system files. The 
ninstall module lets the user remove 
ay application, font or driver, including 
1 icons, program groups, system file 
itries, DLL and INI files. 
The software also features intuitive 
sreens to help users of any skill level. It 
ses Windows 95 features including 
raphical tree display of components, 

ides its own three year next day on-site warranty. 
r further information call HP on 131 347 or visit at 

full drag and drop capabilities, right 
click menus and intelligent icons. It 
gives a graphical animation of diagnos- 
tics as they are performed, such as test- 
ing the CD ROM, CPU, memory, speak- 
er system, fax/modem, ports and so on. 
PC Care has an RRP of $89 and 

requires Windows 95 and a minimum of 
8MB RAM. 

For further information circle 163 on 
the reader service coupon or contact 
Tech Star International, PO Box 259, 

Paddington 4064; phone (07) 
3367 1444. 

4x read/write 
CD-ROM drive 
TEAC has released the CD-R50S 

quad speed write/quad speed read CD-R 
drive, claimed to be the first CD-R drive — 
to satisfy MPC level 3 CD-ROM speci- 
fications of x4 read speed and less than 
250ms access speed. The SCSI interface 
transfers data at 8.5MB/s. 
The unit is compatible with CD-DA, 

Video-CD and CD Plus recording for- 
mats. It is also compatible with CD-DA, 
CD-ROM (mode-1, mode-2,), CD- 
ROM XA mode-2 (form-1, form-2), 
multi-session Photo CD, CD-I, Video — 

CD, CD Plus and Enhanced CD. It has a 
one megabyte internal write buffer. 

For further information circle 164 on 
the reader service coupon or contact 
Southend Data Storage, PO Box 25, 
Bangor 2234; phone (02) 749 2633. 

Diagnostic software 
for networks 

The new release of the graphical net- 
work documentation tool, net Viz 2.5 has 
been upgraded to more closely accom- 
modate special Australian networking 
conditions. It comes with an automation 
kit to customise the software and an 
auto-discovery function which examines 
a network and stores in a text file, client 
and server information, such as connec- 
tion name and network address. This file 
lets netViz automatically create and 
document a network diagram. 
A feature of the software is its abili- 

ty to define different link types as well 
as node types and record information 
unique to each network. Double click 
on any node to view its subsidiary net- 
work in a separate window or data 
relating to that node. Nodes in the sub- 
network can also be expanded into 
sub-sub network windows and so on. 

Australian Computers & Peripherals from JED... Call for data sheets. 
Australia’s own 

PC/104 computers. 
The photo to the left shows the 

JED PC540 single board 

computer for embedded scientific 
and industrial applications. 
This 3.6” by 3.8” board uses 
Intel’s 80C188EB processor. 
A second board, the PC541 has 

a V51 processor for full XT PC compatibility, with F/Disk, IDE & LPT. 
Each board has two serial ports (one RS485), a Xilinx gate array with 
lots of digital |/O, RTC, EEPROM. Program them with the $179 Pacific C. 
Both support ROMDOS in FLASH. They cost $350 to $450 each. 

JED Microprocessors Pty. Ltd 

$125 PROM 
Eraser, complete 

with timer 

$300 PC PROM 
Programmer. 

writes and edits 

(Sales tax exempt prices) 

Need to programme PROMs from your PC? 
This little box simply plugs into your PC or Laptop's parallel printer port and reads, 

ROMs from 64Kb to 8Mb. eee R . 
It does it quickly without needing any plug in cards. 

Office 7, 5/7 Chandler Road, Boronia, Vic., 3155. Phone: (03)9 762 3588 Fax: (03)9 762 5499 

ELECTRONICS Australia, August 1996 111 

READER INFO NO.22 



READER INFO NO.23 

Select the project hierarchy window 
which shows the location of every 
node in the network, to get down to 

any level. 
Another new feature provides con- 

current file access and enables any 
node or symbol to execute an applica- 
tion program. This means users can 
link word processing documents such 
as historic PC maintenance informa- 
tion, with any node on the diagram. 
The optional netViz OLE2.0 
Automation Kit allows users to invoke 
netViz application programming inter- 
face (API) calls from C, C++ or Visual 
Basic programs to manipulate displays 
and perform database functions. The 
software is priced from $1175. 

For further information circle 165 on 
the reader service coupon or contact 
AustAsia Computer Engineering, No.1, 
598 St Kilda Road, Melbourne 3004; 
phone (03) 9529 6633. 

SmartCore: 

m $99 {x0 

Virtual instrument 
software upgraded 

National Instruments has announced 
major upgrades of the company’s 
LabVIEW graphical programming soft- 
ware and LabWindows/CVI visual devel- 
opment software for virtual instrumenta- 
tion. LabVIEW and Lab-Windows/CVI 
can now be used together to build virtual 
instruments, combining graphical and C 
programming within a single system. 
LabVIEW 4.0 features the new 

FlexVIEW customisable development 
environment, so users can create their 

own workspace to match their industry, 

experience and development skills. To 
integrate LabVIEW graphical programs 
with external software environments, 
Version 4.0 features OLE-based connec- 
tivity and distributed execution tools. 
LabWindows/CVI 4.0 extends the 

complete collection of _— Lab- 
Windows/CV1 user interface tools, 

The SmartCore ™ is a shortcut to a customedesigned controller. 
It is a C-programmable microprocessor core with memory, I/O 
decodes, serial ports, supervisor, DMA, and clock built in. 
All you do is add the interface and control logic. Evaluation kit $299 

ORLD 
ENGINEERING Suite 201, 82 Christie St. St Leonards, NSW. 2065 

Phone: (02) 9906 6988 Fax: (02) 9906 7145 
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instrument drivers, analysis routing 
I/O libraries to users of standard C 
development tools from Micr 
Borland, Symantec, and WATC 

Additionally, LabWindows/CVI] 
new visual development tools to st 
line C code development. 
LabVIEW and LabWindows/CVI] 
now shipped with CodeLink, a new 

nectivity tool for integrating stand 
code developed in LabWindows 
into the LabVIEW graphical prog 
ming environment. Both products 
ture native 32-bit versions for Winc 
95 and Windows NT. 

For further information circle 166 o 
reader service coupon or contact Nati 
Instruments Australia, PO Box 
Ringwood 3134; phone (03) 9879 947 

2GB hard disk 
for desktop PCs 

Maxtor Disk Drives has released a 
gigabyte 3.5” enhanced IDE hard d 
for the Australian desktop PC mark 
The new drive features enhanced re 
bility, low power consumption 
power saving features to support ene 
efficiency standards. 

\ ger 

A recent independent US survey foun 
that the Maxtor 2.0GB disk drive we 
rated by value added resellers as the ‘mos 
reliable, and best overall disk drive on th 

North American market’. 
Mr Nick Gaynor, Director of Maxto 

Disk Drives, commented that “The nev 
2.0GB drive reflects several recen 
changes at Maxtor that will have a signifi- 
cant effect on the Australian market. 
Maxtor has been purchased by Hyundai 
Electronics, which has chnaged the engi- 
neering emphasis of the company to a pur- 
suit of total quality.” : 

The new disk drive is available through 
most leading retailers. For further infor- 
mation circle 167 on the reader service 
card or contact Maxtor Disk Drives, Suite 
103, 55 Grafton Street, Bondi Junction 

2022; phone (02) 369 3662 or fax (02) 
369 2082. 



Amplifiers 
ime and money with — | sazgR wideband Amplifier $2.90 

Roos Fees Angler” Se ico Amp Amplifier j 

Ete? ce ae ae j moplifier : 

Peer t se vous. | ees eer ireui - -5 Improved Qua : 
broken oer engel @ tracks... | er7e50cPDStabilised Amplifier $16.15 
Pers ang INKS... F347N Quad BIFET Amp 2.60 
stant conductive silver tracks! | LF351N — Single BIFET Amp 1.40 

F353H = Dual BIFET Amplifier 3.05 
LF353N Dual BIFET Amplifier 1.85 
LF355N Fh BIFET Amp 1.75 
LF356AH JFE OP ap $25.50 
LF356H = Single BIFET Amp 2.85 
LF356N Single BIFET Amp 1.80 
LF357N Single BIFET Am 1.95 
LF398H Sample and Hol 8.10 
F398 sample and Hold 5.50 

LF412CN Dual BIFET Amplifier 2.65 
LF442CN Dual BIFET Amplifier 1.40 
LF444CN Quad BIFET Amplifier 2.85 
LHO042CH FET Input Amplifier aes 
LHO042H_ FETOpAmp 23.65 
LHOO86CD Pgmb Gain Amplifier $105.10 
LH740ACH $38.95 
LM10CLH Lo Volt Amp & Ref 8.90 
LM10CLN Lo Volt Amp & Ref 3.95 

: LM10CN Lo Volt Amp & Ref 6.45 
Aghia : LM11CH Precision DC Amp $10.25 

circuit engineer or technician needs this handy | LM11CLN Precision DC Amp 2.80 
€ 2200 liquid conductor is a specially formulated | LM41CN Precision DC Amp 3.80 
bearing polymer which makes electrical | LM301AH Single Amplifier 1.55 
tions. Driesin3to5 minutes atroomtemperature. | LM301AN Single Amplifier 1.05 
Iring improves conductivity and allows solderable 307 Single Amplifier 1.10 
ations (do not exceed 390°F for more than 5 | LM308AN Super Gain Amplifier 2.00 
WS). LM308H Super Gain Amplifier 3.55 
contains approx 30m of connections and hasa | LM308N Super Gain Amplifier 1.30 
loaded tip to prevent clopgi and drying. — | LM310H Voltage Follower 4.55 
use sh shake pen for 20 seconds to mix | LM310N — Voltage Follower 3.75 
Ctor, press ti cipaagh BEA a ressureon | LM318N —__Hi Slew Amolifier 2.15 
prrel adjusts flow rate. It's that simple! Can be used | LM324N Quad Amplifier 0.95 
xible and rigid surfaces - circuit film, key pads, | LM346N §Pgmb Quad Amplifier 5.50 
laminates etc. 50-60% silver assay with 10- | LM348N Quad Amplifier 1.15 
~ val pet fd scbasitic ne f aed ael is LM349N Quad Amplifier 2.60 
re-work and repairtime and cost! Speed prototype | LM358AN Dual Amplifier 1. 

opment! Circuit Works 2200 Pen $23.95 LM358N _—iDual ‘Amplifier rae 
LM359N — Dual Hi Speed Norton 4.45 
LM363H-100 Instrumentation Amp ey 

4 LM363H-500 Instrumentation Amp $24.20 
OW SUyr ing LM607CN Replaces OP7 3.65 

LM613CN Dual Amp,Comp,Ref 4.80 
LM709CN Sp Tienes . 1.50 

Bilaiiive LM733CN Diff Video Amplifier $1.70 
LM741CN = Sng! Amplifier 1.00 

= LM747CN Dual Amplifier 0.90 
STH ts LM748CN Sng/ Amplifier 1.20 

LM837N Quad LowNoiseAmp $3.60 
LM1458N Dual Amplifier 1.10 

LM3080N 
LM3301N 
LM3401N 
LM4136CN 
LM4250CN 

Transconductance Amp $1. 
See LM324N . 
See LM324 
Quad Amplifier 
Reeds Amplifier 
VIP HS Amp AV > 5 
VIP HS Amp AV > 25 
Pgmb Power Amplifier 
Dual Transcond Amp 
CMOS Quad Op Amp D4. 
L. Power Quad Op Amp $2. 
Video Amplifier . 
Quad Amplifier 
See NESS32AN 

NE5532AN Low Noise Dual Amp 
NESS33AN i 
NE5534ACP Low Noise Amplifier 
NE5534P See NES534AP 

Low Offset Amp 
Sng! JFET Amplifier 
Dual JFET Amplifier 
Sng! JFET Amplifier 
Sngl JFET Amplifier 
Dual JFET Amplifier 
Quad JFET Amplifier 
Sngl JFET Amplifier 
Dual BIFET 
Quad JFET Amplifier 1. 
Single Pgmb!l CMOS Amp$1. 

TLO272CN CMOS Amplifier ; 
TLO27L2CP CMOS Amplifier _ 
TLC274CN CMOS Quad Amplifier 
TLC2272N 
Interface 
DS1488N EAI RS232 Line Driver 
DS14C88N CMOS RS232 Line Dvr 
DS1489AN SN75189AN/MC1489AN 
DS14C89AN CMOS RS232 Line Revr 
DS14C232N See MAX232CPE 
DS26LS30CN See DS3691N 
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DS26LS31CN Quad Diff Line Drvr 0.60 
DS8T26AN Tri-State Quad Bus R 2.20 
DS8T28N 2.80 
DS26LS32CN Quad DiffLine Rcvr 1.80 
DS26LS34CN 1.05 
DS3486N Quad Diff Line Revr 1.70 
DS3487N Quad Diff Line Drvr 1.70 
DS3631N DualDrvr CMOS Comp $3.40 
DS3632N DualDrvrCMOSComp $3.00 
DS3634N DualDrvr CMOS Comp $3.75 
DS75452N Dual 30V-300mA Drvr = $1.20 
DS3680N Quad Negative Drvr 7.30 
DS3686N Dual Positive Drvr $10.85 
DS3687N Dual Negative Drvr 7.90 
DS3691N Quad Dual Diff Drvr 6.15 
DS3692N = Tri-State Diff Drvr 9.45 
DS3695N RS-485/422 MultiTcvr $5.85 
DS3697N RS-485/422 Repeater $7.50 
DS8640N Quad 2 Input Revr 2.15 

DS8641N Quad 2 Input Revr 3.75 
DS8800H We 3.95 
DS8820AN Dual Diff Line Revr 3.30 
DS88C20N Dual CMOS RS422/423 $10.85 
DS8822N 7.90 
DS8830N Dual Diff Driver 2.39 
DS8832N _ Tri-State Quad Drvr 6.40 
DS8833N Tri-State Quad Tevr 4.60 
DS8834N _ Tri-State Quad Tevr 2.50 
DS8835N Tri-State Quad Tevr 4.05 
DS8837N Hex Unified Receiver 3.70 
S8880N HiVOLT7 Segment Dr $2.95 

DS75108N Dual Line Receiver 2.59 
DS75124N Triple Line Receiver 3.15 
D$75125N 7 Channel Line Revr 5.15 
DS75155N 2.90 
DS75176BN RS-495 Mpoint Tevr 2.65 
DS75450N Dual 30V-300mA Drvr $1.35 
DS75451N Dual 30V-300mA Drvr $1.15 
DS75454N Dual 30V-300mA Drvr $1.05 
DS75463N Dual 30V-300mA Drvr = $1.45 
DS75494N 6 Ue LED Driver 2.20 
DS88C120N Dual CMOS Receiver 6.40 
DS88LS120N Dual RS422/423 Rcvr $8.00 
MAX232CPE Supply DS14C232CN $5.00 

deed 
27C16BQ-200 2K x 8 CMOS EPROM 
4164N-150 64K x 1 DRAM 
4256-10NL 256K X 1 RAM 
4416-15L. 16K X 4 DYNAMIC RAM 
4464-12 64K X 4 DYNAMIC RAM 
6116LP-2 2Kx8CMOS RAM 
6264-100 8K X8CMOS RAM 
410256A-08 256K RAM ; 
4101000-08 1M CMOS DRAM te 
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62256ALP-832Kx8 CMOS SRAM 80nS $14.45 
62256L-70 32Kx8 CMOS SRAM 70nS $17.00 
628128LP-8 128K x 8 Static RAM $65.70 
ICT93C46S 1K EEPROM,5V Sfc Mnt $5.20 
270640150:NAT &Kx8 CMOS EPROM 150nS_ $8.80 
270640200:NAT 8Kx8 CMOS EPROM $8.85 
270640200 8K x8EPROM 200nS $9.60 
27C1280150:NAT 16Kx8 EPROM 150nS$12.25 
9306N 256 Bit EEPROM 1.90 
93C46N ‘1K Bit 5V Serial EEP 1.70 
93C66N 3.39 
2702560150:ST 32Kx8 CMOS EPROM 150nS $8.45 
2702560-100:NAT 32x8 CMOS EPROM 100nS $12.60 
2705120150 64K x 8EPROM 150nS ~=$10.35 
270512AQE200 64K x 8 CMOS EPROM $21.45 
2700400150 512Kx8 CMOS 150nS $45.40 

rC 
PCF8570P 256x8 Static RAM pe 
PCF8571P See PCF8570P 
PCF8573P Clock Calendar |2C aif 55 
PCF8582AP See PCF8582-E2P 
PCF8582-E2P 

Ever wanted to try out the new generation of microcontrollers? 
Well here’s the low cost way to do it with the DS-750 Development Kit from Philips for only $159.90!! 

Low Power 

Low Voltage 

Very Small OTP & EPROM q 
Packages 

Memory 

1K to 32K 

Special 
Functions 

Philips Components 
Authorised Stockist > PHILIPS 

30am to 5.00pm Mon to Thurs., 8.30am to 4.30pm Friday. 
ail Orders add $5.00 min to cover postal charges. 
xt day delivery in Sydney add $8.00. 
| prices include Sales Tax unless stated otherwise. 
x exemption certificates accepted if the line value exceeds $10.00. 

nkcard, Mastercard, Visa, Cheques or Cash cheerfully accepted. 

@ Emulates 870750 Microcontrollers in 
Real-Time 

@ Programmable Clock up to 40MHz 
@ Built-in Programmer for 870750/1/2 
@ High-speed Hardware Simulator 
@ Source-Level Debugger for C, PLM and 

Assembler 
@ 24-pin DIP Emulation Header 
@ Serially links to IBM PC at 115 kBaud 

APPLICATIONS 
The main applications of the DS-750 Kit are: - 

Evaluation of Philips microcontrollers 
Demonstration of microcontroller capabilities 
Development of microprocessor based systems 
Hardware and software debugging purposes 
Training in the field of microprocessors 
ie day of Philips microcontrollers 

- The Ceibo DS-750 supports 870750 Philips 
microcontrollers at any frequency allowed by the devices. 
It is serially linked to a PC/XT/AT or compatible a 
and can emulate the microcontrollers using either the 
built-in clock oscillator or any other clock source 
connected to the microcontroller. 

The clock oscillator generates 40MHz, 20MHz, 
16MHz, 10MHz and SMHz. Emulation is carried out by 
programming an 87C752 microcontroller with the user 

NS W 2066 

software and an embedded monitor program. The DS- 
750 Nase the on-board programming capabilities. 

_ Inthe real-time mode the user software is executed 
transparently and without interfering with the 
microcontroller speed. Breakpoints can be added to stop 
program execution. Inthe simulator modes, an additional 
microprocessor is used to take control of the 870750 
lines and to simulate its operation but not in real-time. 
This allows access to all the microcontroller functions (I/ 
peepee? nuhaaea Path the hardware according 
tothe user software execution eS ee 
from the host computer. A combination of these two 
modes allows easy gebugaIng 

The software includes C, PLM and Assembler Source 
Level Debugger, On-line Assembler and Disassembler, 
ny Trace, Conditional Breakpoints and many other 
eatures. 

EXPERIMENTS 
Five experiments demonstrate the capabilities and 
me of the 80051 device and its derivatives. 

The DS-750 system is supplied with a User's Manual, 
debugger and application software (including Cross 
Assembler), microcontroller documentation (huge 
databooks!), two samples of the 870752 and one of the 
870750 (all windowed EPROM microcontrollers), RS- 
232 and interfacing cables and a power supply. 

All you need to get up and running for just 

$159.90 

Geoff Wood Electronics Pty Ltd 
and Semtech 
229 Burns Bay Road, Lane Cove West 

(Corner Beatrice Street) 

Telephone : (02) 428 4111 Fax : (02) 428 5198 

(inc in NS W) 

OOD FOR CHIPS...WOOD FOR CHIPS...WOOD FOR CHIPS...WOOD FOR CHIPS...WOOD FOR CHIPS.:.WOOD FOR CHIPS...WOOD FOR CHIPS... 
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EA DIRECTORY OF SUPPLIERS 
Which of our many advertisers are most likely to be able to sell you that special component, instru- 

ment, kit or tool? It’s not always easy to decide, because they can’t advertise all of their product 

lines each month. Also, some are wholesalers and don’t sell to the public. The table below is pub- 
lished as a special service to EA readers, as a guide to the main products sold by our retail adver- 

tisers. For address information see the advertisements in this or other recent issues. 

Supplier State a B Cc D E 

Altronics WA ° * * e e 

Dick Smith Electronics ALL ° » ¥ ° ® 

Emona Instruments 

Geoff Wood Electronics 

NSW 

NSW 

Jaycar Electronics Eastern 

Kalex VIC 

RCS Radio NSW 

Rod Irving Electronics Eastern 

Scientific Devices VIC 

TECS VIC e 

KEY TO CODING Components 

A Kits and modules IC chips and semiconductors 

B Tools Test and measuring instruments 

PC boards and supplies’ Reference books 
Note that the above list is based on our understanding of the products sold by the firms concerned. If 
there are any errors or omissions, please let us know. 

Electronics Australia Reader Services 
SUBSCRIPTIONS: Al! subscription enquiries should be directed to: Subscriptions Department, Federal 

Publishing Company, P.O. Box 199, Alexandria 2015; phone (02) 9353 9992. 

BACK ISSUES: Available only until stocks are exhausted. Price A$7.50 which includes postage within 

Australia only. OVERSEAS READERS SHOULD ADD A FURTHER A$2.50 FOR EVERY BACK ISSUE 
REQUIRED. 

PHOTOCOPIES: When back issues are exhausted, photocopies of articles can be supplied. Price $7.50 
per project or $15 where a project spreads over several issues. 

PCB PATTERNS: High contrast, actual size transparencies for PCBs and front panels are available. Price 

is $5 for boards up to 100sq.cm, $10 for larger boards. Please specify negatives or positives. 

PROJECT QUERIES: Advice on projects is limited to postal correspondence only and to projects less 
than five years old. Price $7.50. Please note that we cannot undertake special research or advise on 
project modifications. Members of our technical staff are not available to discuss technical 

problems by telephone. 

OTHER QUERIES: Technical queries outside the scope of ‘Replies by Post’, or submitted without fee, may 
be answered in the ‘Information Centre’ pages at the discretion of the Editor. 

READER SERVICES BULLETIN BOARD: (02) 9353 0627; ANSI, 24 hour access; any rate to 28.8kb/s. 

PAYMENT: Must be negotiable in Australia and payable to Electronics Australia. Send cheque, money 

order or credit card number (American Express, Bankcard, Mastercard or Visa card), name and address 

(see form). 

ADDRESS: Send all correspondence to: The Secretary, Electronics Australia, P.O. Box 199, Alexandria 

NSW 2015; phone (02) 9353 0620. 

PLEASE NOTE THAT WE ARE UNABLE TO SUPPLY BACK ISSUES, PHOTOCOPIES OR PCB ARTWORK 
OVER THE COUNTER. 

TEETER UCECCE CET eee eT er ere eT ere reer eee ree rre reece rerererrerrrrrerrrrrerrer errr rrr er errr rererrrrrerererrrrc rrr rire errr rte rer 

TETeEEUCECTOCCC EES eee eee ere reer eee eee eee eee rere errr err er re rrrerrerrrrrrrrrrr Crier rrererrrererr Crier rere tre ere 

Pewee eee este nese sere renee ee ese reese sees eeew ewes eee UALG ee neeccsceseesesesseessssscssscsesewesesweweed POI waccsencansscsnensvassesas 

Tree rreerereererCerreceerer rer rrr eer eT eee eT eee rere reer eer eee rere eee ee eee er Creer errr errr rer Per C Per er reer tri rrri et eee 

ete eet eee eee reer ree eee er ere e EPP PCCP CTC T Creer reer rrr rr ret tee oe 

eee eT Terr rrr rT rrr rrr rere reer eee eee eee Tee eee Pee Pere r errr reer errr rr reece ce CeCe CC CeCe TCP e Cerri e ee ee 

SeTrTTTTveTr err e re rrrrrrerrerarir rer ele rerrrer ee Tee ee eee eee 

PRETEPTLTTTEEEEET Eee eee Pee Pere rer Cree terre eres 

AMOUNT! AGIs ci isi jescovianidsacicvsecas 

S cai uaeankbaiee diced. soadeiajdv ees ede ade tice bees Wa (Unsigned orders cannot be accepted.) 

Credit card / Cheque / Money order. Method of Payment: (Please circle correct method.) 

Credit cards accepted: 

Mastercard, American Express, Visa Bankcard (please circle applicable card). 
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DRO LIGHT HF BALLASTS 
efficiency, flicker free, European, 

line’ case, high frequency (HF) 

ronic. ballast. Limited stocks: 

B 16W tube, dimmable, filter, 43 

k 3cm: $16 Type F: 32W or 36W 
, dimmable, no filter, 34 x 4 x 

: $18 (Cat GOY, specify type) 

DER POINTERS 
new 5mW at 660nm (very bright!) 

kr pointers. One type in a very 

All flat plastic case, the other in a 

All metal cylindrical case fitted with 
eychain. Both powered by 3 LR44 
eries and APC driver circuitry. 

atly reduced prices: $55 ea. 

OP SIGN KIT TP 
arge PCB (165 
b8 mm) plus 54 

h_ intensity red LEDS and 10 
rent limiting resistors that are 
rface mounted on the rear of the 
B. LEDs arranged to spell STOP. 
IBLE IN SUNLIGHT. Simple to add 
a car’s brakelight system, only two 

nnections are needed: $25 

E-MAIL 

Ask us to include you on our 

regular ‘emailer’ for updates 

of our latest specials and 

products: oatley@world.net 

NINTERRUPTABLE POWER 
PUPPLY 
ew US made, modified square wave 

PS in sealed box. Designed for 120V 
BOHZ operation. Easily modified for 
DOHz operation. Very limited stocks at 

Bligntly more than the cost of the 
batteries that come with them: $60 
250VA), $90 (400VA) 

DING DONG DOORBELL KIT 
Ding dong bell sound generator kit 

based on a chip-on-board (COB) that 
‘ding dongs’ three times after a 

pushbutton is pressed. Standby 

current about 1A, voltage 1 to 3V, 

volume higher at higher voltages. Kit 

includes COB, 4 inch’ speaker, 

pushbutton, and a two x AA battery 

holder. All you need to make a 

doorbell. $3.50 ea, or 10 for $3 

UV MONEY DETECTOR 
Portable source of UV. New 

commercial product used to check 

foreign paper money. Also used in 

fossicking and gem industries. Has 

two AA batteries and an inverter to 
step up the voltage to power a 50mm 

long, cold cathode UV tube. Simple 
ringing choke inverter with one 
transistor, one resistor and a 
transformer. Inverter can dimly light a 

4W fluorescent tube for a source of 

white light. Takes about 250mA. Case 
82 x 46 x 21mm: $5 eaor 5 for $19 

12V - 2.5W SOLAR PANEL KIT 
US amorphous glass solar paneis only 
need terminating and weather 

proofing. Includes clips and backing 

glass. Very easy to complete. Size: 

305 x 228mm, Voc 18-20V, Isc 

250mA. $22 ea, 4 for $70. 
Efficient switching regulator kit also 
available: suits 12-24V batteries, 

0.1-16A panels, $27. Also available, 
simple shunt regulator kit $5 

PIR MOVEMENT DETECTOR 
Commercial quality 10-15M range PIR 
movement detectors. Second hand, 

tested and guaranteed, have relay 

contact outputs, a tamper switch and 

operate from 12V DC. Compatible 

with standard alarm — systems. 

Includes circuit $10 ea. or 4 for $32. 

DISCO LASER LIGHT SHOW 
Our 12V universal inverter kit plus a 

used 5mW+ helium-neon laser tube 

head, a used Wang power supplyand 
an automatic laser light show kit with 
dichroic mirrors: $200 

SLA BATTERY BOOSTER 
See SC July 96. This ‘up’ voltage 

switch mode inverter is designed to 
charge Sealed Lead Acid batteries 
and any other 12V lead acid batteries 
to their end point of 13.8V from 12V 

car or boat batteries. Also useful for 

many other applications. Our version 

includes extra RFI filtering, improved 

efficiency, and provision to increase 

the charging current from 2A to 3.5A. 
Kit includes a silk screened and 
solder masked PCB and all on-board 
components, including prewound 

switching and filter transformers, AND 
(for free) a 12 hour mechanical timer 

to interrupt charging (see below). $25 

STOP THAT DOG BARK 
WOOFER STOPPER Mk2, as in SC Feb 
’96. High power ultrasonic sweep 

generator which can be triggered by a 
barking dog. Includes solder-masked 

silk-sscreened PCB, all on-board 
components, transformer, electret 

microphone and transformer! $39 

Single Motorola piezo horn speakers 

to suit (one is good, but up to four 

can be used): $14. approved 12V 
DC-IA plugpack to suit: $14 

SOLID STATE PELTIER DEVICES 
12V 4.4A, can be used to make a 

thermoelectric cooler - heater. Basic 

info included. $25 12V DC fan $8 

IR REPEATER KIT 
Extend the range of existing remote 

controls up to 15m and/or control 

equipment in other rooms: $18 

PLASMA EFFECTS SPECIAL 
Ref: EA Jan ‘94. Produces a 
fascinating colourful high voltage 
discharge in a domestic light bulb, or 
light up an old fluoro tube or any gas 
filled bulb. The EHT circuit is powered 

from a 12V to 15V supply and draws 

a low 0.7A. Output is about 10kV AC 

peak. PCB - and all = on-board 

components’ (flyback transformer 

included), and instructions: $28 (cat 

K16) Hint: connect the AC output to 

one of the pins of a non-functional but 

gassed laser tube, amazing results! 
The special? We supply a low power 
functional laser tube for an additional 

$14, but only if purchased with the 
plasma kit. Total price: $42 (Includes 
instructions on getting the laser tube 
to produce a laser beam!) 

MORE ITEMS & KITS 
Poll our (02) 579 3955 
fax to find out how to get 
Our item and kit lists. 
MANY MORE ITEMS AND 

KITS THAN THOSE LISTED 

HERE! Ask for a list to be 

sent with your next order. 

FOG MACHINE 
Mains operated fog machine: 7OOW, 
3000 cubic meter per minute 

Capacity, remote operation with lead 

supplied. Great for light shows and 

lasers! Low introductory price: $350 

LED FLASHER KIT 
3V operated 3-pin IC that flashes 1 or 

2 high intensity LEDs. Very bright and 
efficient. IC, two high intensity LEDs 
and small PCB: $1.50 ea, 10 for $12 

SIMPLE MUSIC KIT 
3V, 3-pin IC plays a single tune. Two 
ICs that play different tunes, speaker 
and small PCB: $3 or 10 for $25 

MAGNIFIERS - LOUPES 
Four types (see review S.C. May 96). 
Small jewellers eyepiece with plastic 
lens: $3. Others in the range have two 
glass lenses, used where the loupe is 

placed close to the object being 
magnified. Focal point just below base 
of the loupe. Loupe with 50mm dia 

viewing area, 10 x mag: $8, 75mm: 

$12, 110mm $15. 

VISIBLE LASER DIODE KIT 
We have redesigned our 5nW 660nm 
visible laser diode kit so the PCB fits 
neatly into a new hand held case 
(Supplied). Complete pointer kit (with 

case) at a REDUCED PRICE of $35. A 
similar kit with a 5nW 635nm laser 

diode: less than $100 

MINIATURE FM TRANSMITTER 
Very small ready-made FM transmitter 
in a small black metal case. Powered 
by a 1.5V watch battery (included), 

has an in-built electret microphone. 

Tuning range: 88 to 108MHz 
(adjustable). Range approx 50m: $32 

RARE EARTH MAGNETS 
Very strong!!! Zinc coated. Cylindrical: 
7 x 3mm, $2 (G37) 10 x 3mm: $4 
(G38), toroidal 50mm outer, 35mm 

inner, 5mm thick: $9.50 ( G39) 

VISIBLE LASER DIODE MODULE 
Industrial quality 5nW/670nm laser 

diode module. Dimensions: 12mm dia 
x 43mm long. Includes visible laser 
diode, diode housing, APC driver 
circuit and collimation lens all factory 

assembled in one small module. Has 
superior collimating optic, divergence 

angle less than 1 milliradian: $65 

FREE CATALOG 

Ask for a copy of our FREE 

catalog with your next order. 

Many items and kits. Don’t 

forget our website at: 

http: //www.hk.super.net 

/~diykit 

STEPPER MOTOR PACK 
Pack of seven stepper motors. Save 

50%! Includes 3 x M17, 2 x M18, 2 x 

M35, all new: $36 

COMPUTER CONTROLLED 
STEPPER MOTOR DRIVER KIT 
Kit will drive two 4, 5, 6 or 8-wire 

stepper motors from an IBM computer 

parallel port. Motors require a 

separate power supply (not included). 

Includes detailed manual = and 
software (on 3.5" disk). NEW 
SOFTWARE will drive up to 4 motors 

(needs two kits), with _ linear 
interpolation across four axes. PCB 

153. x 45mm, all — on-board 
components, manual, software and 
two M18 stepper motors: $44 This kit 
with the stepper motor pack above: 

$65 Kit, no motors: $32 

2 CHANNEL UHF KIT BARGAIN 
304MHz with 1/2 million codes. 
Compact transmitter with keychain 
case, PCB, 12V battery and all 

components. Receiver kit includes 

PCB, all components (with 2 decoder 

ICs and 2 relays with 2A contacts). 
Range up to 50m. One 2 button Tx kit 
and one 2 ch Rx kit. Bargain at $30 

SECURE IR SWITCH 
Toggles a relay from an IR transmitter. 
Coded transmitter and receiver so a. 
number can be used in the same 
area. Includes commercial one button 

transmitter, receiver PCB and parts to 

operate a relay (not supplied): $22 

MASTHEAD AMPLIFIER 
High performance low-noise masthead 
amplifier covers VHF-FM-UHF and is 

based on a MAR-6 IC. Includes two 

PCBs, all on-board components and a 

balun former. REDUCED PRICE: $15. 

CYCLE-VEHICLE COMPUTERS 
Solar powered, can be adapted to any 

vehicle. 6 functions, programmable to 

suit wheel size. Includes mounting kit 

and Hall effect pick-up. $32 (G16) 

ALCOHOL BREATH TESTER KIT 

Has high quality Japanese thick-film 
alcohol sensor. Kit includes PCB, all 

components, meter movement: $30 

CCD CAMERA BONUS SPECIAL 
Tiny (38x38x27mm) PCB CCD 
camera, O.I| lux, IR responsive (works 

in total dark with IR_ illumination). 
Connects to any standard video input 
or via a modulator to aerial input. 

SPECIAL pack 1: standard or pinhole 

camera with bonus VHF modulator OR 

regulated 10.4V plugpack. $160 
SPECIAL pack 2: pack 1 PLUS video 

transmitter (see below): $175 

VIDEO TRANSMITTER 
Low power UHF TV transmitter with 

adjustable level audio and _ video 

inputs, power switch and power in 

socket. Needs 10 to 14V DC at 

10mA. Set to Ch 31, can be altered. 
Video input accepts — standard 
composite video (eg CCD camera), 

comes in small metal box and built-in 
telescopic antenna. Range typically 7 

to 10m for internal TV antenna: $25 

CCD CAMERA - TIME LAPSE 
VCR RECORDING SYSTEM 
Includes PIR movement detector and 

control kit, plus learning remote 
control. Combination can trigger any 

domestic IR remote controlled VCR to 
start recording when movement is 
detected, and stop recording a few 

minutes after movement stops: $90. 

LOW COST IR ILLUMINATOR KIT 
Allows a CCD camera or a night 
viewer to see in the dark. Adjustable 
power, 10 to 15V operation at 600mA 

(max). Has 42 IR 880nm LEDs: $40 

3-STAGE TUBE CLEARANCE 
SC Nov. 95. 25mm 3-stage fibre optic 

night vision tube, works in starlight 

EHT supply kit and eyepiece. $200 

OATLEY ELECTRONICS 
PO Box 89, Oatley NSW 2223 

Phone (02) 579 4985 

Fax (02) 570 7910 or 579 3955 
orders by e-mail: oatley@world.net 

major cards accepted with phone and fax orders 

P&P most orders Aust $6. 

READER INFO NO. 25 



What if a scope’s REAL ability 
to solve your problems could be 
found in a spec sheet? 

Measurements 

To get your FREE 0) DY 
call Tassia on 1800 629 485 
or 9272 8613 (Melb callers) 
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All scopes look wonderful rates up to 2 GSa/s, 500 MHz So call HP to try the new 

on paper. bandwidth, 1 ns peak detect HP 54615B/16B scopes and discover 

The veal questions come when you (at all veer speeds) single shot the difference between paper 

; bandwidths up to 500 MHz and performance and real performance. 
try to use one on the job. Is it _ 

display updates of up to 0.5 million 
catching narrow glitches? Am I really 
protected from aliasing problems? points/second. But it’s how this Get a scope that’ll get the 

Why doesn’t it respond faster hen performance works for you that job done. Call Tassia on 

Figs ienoh? Andawhatan | makes all the difference. 1800 629 485 (Aust-wide) 

missing while it’s struggling to With not one but three processors or 9272 8613 (Melbourne 

process old data? working on your data, the callers). 

HP 54615B/16B responds instantly 
n Beyond the numbers, to and dramatically reduces dead time. 

FCAE WORM? DETORMAnEe: And patented alias reduction There IS a better Way. 

It’s not that the new HP 54615B/16B minimises the false signals that show ® 
digital scopes look great on paper, up on other scopes. Kin} HEWLETT 

too. Check out sampling PACKARD 


