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New~anasonic CTV 
Is bei g made here 

Promo ed in ads as 'THE ONE', 
Matsujhita!Panasonic's new big
screen CTV is being assembled at · 
the fir 's plant in Penrith, NSW As 
BarrieiSmith explains .in his story 
startin on page 8, the .set is also . 
known unofficially as the 'Trinitron 
cracke '. · 

A 12 /240V inverter · · ·· 
for t ose really big jobs 
Our n Powerhouse 1200 inverter 
design can deliver 1200 watts con
tinuou ly, or 2400W surge 1 to power 
240V ppliances from either .a .l 2V 
or a 2 V battery (two versions). It's 
also c ystallocked, for freque~cy 
stabili . The description starts on 
page 5 . · 

Brian oodward came upon Aussat's 
engin rs at Sydney's famous Bondi 
Beach demonstrating a prototype 
mobil satellite communications set 
for e ergency services representa· 
tives. Brian's feature story about 
Mobil sat begins on page 18. 
(Pictu e by Brian Woodward) 
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LETTERS TO 
THE,EDITOR 
Schematic wanted· 

I would appreciate the publishing of 
this letter in your magazine because I 
need help from your readers. I have a two 
band clock radio-AM and FM-model 
RD-918 Copal. This set does not work. 
It's a mains operated set 

Could I request any of your readers to 
send me a circuit diagram of this model 
or a circuit for a two band (AM/FM) 
clock radio designed for AC mains and 
battery operation. 

I am a member of the Oakleigh Public 
· Library, Clayton branch, where I am able 
to have access to this magazine. 

Looking forward to your publication of 
this letter and the hopeful response from 
one of your readers. · 

R.A. Hendricks, 
4/183 Carinish Rciad, 
Clayton, Vic. 3168 

80m SSB receiver 
I wish to point out the following errors 

that have appeared ·in . the 80m SSB 
receiver article of September and Dec· 
ember 1991 EA. 
1. In the parts list C13 should be 82pF not 

47pF as shown. The schematic diagram 
is correct 

2. In Fig.3 the PC overlay, black dots in
dicating connection to the growid
plane, are missing from: 
(a) R4, the end connected to VR3. 
(b) C8, the end nearest the end of the 

PC. 
3. The second last paragraph of the Dec

ember · article referring to polystyrene 
capacitors around the VFO should have 
been deleted. 
I initially designed the VFO with 

ceramics but changed my mind in favour 
of polystyrenes after a couple of proto
type oscillators using ceramics exhibited 
excessive drift. Although the supplied 
floppy disk Word 5 file contained the 
paragraph referred to above, I did send a 
covering letter, indicating that it should 
be deleted. 

This now unfortunately creates an em
barrassing situation where polystyrene 
capacitors are specified in the pam lis4 and 
the second last paragraph recommends 
that they not be used. Perhaps you may 
find an easy way out of this problem! 

It has come to my attention that the 
CA3028 has become difficult to obtain in 

the 8-pin round package. VSI in Sydney 
can supply the device in a standard 8-pin 
DIP plastic package, having the same pin 
for pin fwictionality. H constructors can't 
obtain the round package, it is possible to 
use the DIP device with the original PC 
layout Carefully solder small lengths of 
wire (cutoff pigtails) to each pin. Then 
form the extended pins into a circle and 
place into the PC holes .. Push the IC 
down as far as possible without shorting 
to the·· groundplane. Double check the 
orientation of the pins, .solder in place 
and trim off the excess leads. 

I have tried this method and it worked 
with no problems evident. 

Leon Williams, VK2DOB, 
Bungendore, NSW ..... 

Balun for HF. receivers 
I commend the const:nlction project in 

your EA May , 1991 issue, Variable
tapped Balun for HF receivers, by Tom 
Moffa4 VK7TM. I built one, after strain
ing my bifocals to the limit and trying not 
to shake whilst soldering the fine tapping 
points to the coil. 

I've replaced the co-ax from the 
straight dipole with twin-lead and now 
feed through the balun into my main 
receiver, Kenwood R5000. Manmade 
noise has never worried me very much in 
my area, or so I thought, until I tuned 
across the range from 150kHz to 30MHz. 

With some occasional ratio shifts on 
the balun, I am clear of noise and my S
meter seems to be peaking higher. 

In fact I've had to back off on both RF 
gain and RF attenuator to avoid front end 
overload on internationals, and with 
some of the faint distant signals, I can 
wind up the audio volume without shar
ing it with manmade 'mush'. 

I think this was a remarkable project 
for the end result. I am an SWL only, but 
I would like to read more articles of this 
nature related to my hobby-particular
ly with the pre-amble explanation and 
clear logic that Tom Moffat uses to ex
plain his point. I've learned a lot from his 
articles. That variable balun is a good 
projec4 I'm waiting for more. 

I've been a reader of R&H since 
before 1941. 

Bruce Grant, 
North Balwyn, Vic. 3104 

Comment: It's great to hear that you're 



-
' rafter 41 years. Tom has his 

.. own col now ·and your .·comments 
.have been assed on. 

Carbur ttor parts .. 
I read 'th interestTony Mercer's ar

ticle on e ectronic engine management 
$ystems ovember 1991) on modem 
tars and I ould like to point out an item ·· 
of interest. 
· · The va uum ·advance method Tony · 

· .describes as certainly adopted on the 
early Briti h car for which he went shop
ping for S carburettor parts. And it real
ly did op ate the way he says. 

Howev r, ·by • the early .. 1970's 
vacuum dvance · had pretty much 
dropped that method (known as 
Vacuum Ported Advance) and had 
adopted park Ported Advance. The 
fundame tal difference .is that Spark 
Ported V; cuum Advance is fed from 
ABOVE e throttle and not BELOW 
it, and S ark Ported Advance increases 
,with thro tle opening. 
· Also it provides no advance at all at 
idle or the overrun. However, like 
•Vacuum Ported Advance, it remains 
dynamic, i.e., take the case of a vehicle 
travellin along a flat road with the 
driver ho ding a constant throttle setting. 
_ If the c then encounters a hill and the 
throttle · ·held at that setting, the in
crease in engine load will cause a drop 
in vacu . This drop in vacuum will 
cause th vacuum advance to 'fall back' 
onto the current level of centrifugal ad
vance. hen the car regains speed on the 
next lev section ofroad, the increase in 
vacuum 'll pull the diaghram back into 
the adv ced position. . . · · . • 

My rrlotor manuals for various cars 
claim· Sp~k Porting to provide better fuel 
economj, better perfonnance, and seeing 
how m~ confonns to ADR27 A, supe
rior e ission control. Pre-ADR27a 
models f my car were vacuum ported in 
the auto atic version. My ADR27 A auto 
.model i Spark Ported. 

A gr t magazine. Keep up the good 
work. so thanks to Peter Philips for his 
article o power amplifiers. 

Tim ard, 
Wave n,NSW. 

· Radi and TV 
servi es 

With reference to ·the list of Radio 
arid T broadcasting services on page 
111 of your November 1991 issue, 

,please e advised that our· call letters 
are P M not 6PMFM. 

Ray olman, 
Chie Engineer, 
p .. 
Subi co, WA. 

EDITORIAL 
VIEWPOINT 
More musings on science 
and technology educa~ion ... 

.. , ., 

/ 

. Here we are again at the start of a new academiC year. The 'anl1wil holidays are · 
behind us, and large numbers of young people are preparing to start another year , 
of their fonnal education - whether it be at school, TAFE college, CAE or 
university. It's a time for hope and optimism,· and I for one am hopeful that 

' there '11 be no further decline in the number of people choosing subjects or cour • 
ses directed towardS science and engineering. I· know I've written about this 
before/but I firmly believe that Australia is going to need all the scientists and 
engineers we can ge~ if we're not to sink into the status of a 'banana republic' -
or worse. .· . 

When I wrote about this subjec·t in·last October's and November's editdrials, ·. 
one or two readers thought I was endorsing the idea that science and engineering 

.. in general, and electronics in particular, are somehow ~boring'_ subjects which 
have little intrinsic appeal for for young people. Far from it - in fact I believe 
that they 're basically extremely interesting (although I'm perhaps just a tiny bit 

· biased). No, what I meant was that somehow there disciplines are often still very , 
badly presented and 'sold' to young people, so often they don't get the oppor
tunity to see how interesting and satisfying these activities can be. 

Perhaps this is due lO the fact that many scientists and engineers tend to be 
rather shy, retiring people, who are often not very comfortable 'selling' or 
'marketing' ,the value of therr work. Of course there have been and still are 
notable exceptions, like Michael Faraday, Julius Sumner Miller, Harry Messell, 
Stephen Jay Gould and Paul Davies; but on the whole they tend to be few and far . 
·between. ', ,, :1 f• I , ' ' t 

How then to get more young people interested in science and technology? rm ·· 
.sure TV programmes like Quantum and Towards 2000 play an important role, 
because we're now undoubtedly in the 'audio-visual' era where young peonle in 

. particular tend to be more receptive to information presented to them in this · 
form. But understandably as a magazine editor I'm still convinced that printed 
media like Electronics Australia have a worthwhile role to play as well. · 

It seems to me that there are still many aspects of electronics in particular that 
·can benefit from the detailed, systematic and in-depth treatment that can best be 
·provided by a magazine. We can-be much more cost-effective than video, more 
. accessible and of course much more permanent as an information reference. 

What then are we at EA doing, to help interest young people in ·electronics and · 
science? Well, we run many , articles on educational projects, like Peter · 
Murtagh's series on.<Experimenting with Electronics', and also others on basic 

· theory -like the ongoing 'Basic Electronics' series by Peter Phillips and the .. 
'Basics of Radio Transmission and Reception' by Bryan Maher (all three of these · 
writers are experienced teachers of science or electronics, by the way). We also 
run .articles on scientific discoveries and achievements, whenever the oppor- ··· 
tunity arises. , . · 

.No doubt we could do more, and rd be happy to receive your suggestions. I'd 
also like suggestions on how we can do more to encourage young people to pick · 
·.up magazines like EA in the first place- because unless they do this, they never · 
·will find out what's inside... · ,·_, 

·· JimRawe 
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Matsushita's latest hi-tech, Australian made CTV: · 
• J ~ ' 

: ' ' 
' .. MAKING IT BETTE·ll · · ·- . . I . 

AND MAKING .IT HERE 

: l 

. ' ~ . \ 

The latest high quality colourTV set from Matsushita/Panasonic is known officially as 'THE ONE;, 
but unofficially as the 1Trinitron cracker' - revealing the Company's aim of using it to break Sony's ;iJ 

grip on the large:.screen end of the market. The 68cm _version is being made in Australia, in a plant 
which has adapted Japanese manufacturing know-how _to local conditions ... 

,.'' 

·. by BARRIE SMITH 

·- In 1968, the Australian Government 
invited Matsushita to open a TV set fac
tory in .Australia - just 12 years after 
local TV transmission had begun. The 
initial production run consisted of sets 
no larger than 48cm. . . . .. 
.. Colour arrived in 1974 and the Pen-

.· rith, NSW plant began manufacturing 
the sets to receive the broadcasts. The 

. total industry production figure in that · 
· year was 67 ,000 - with no imports. _ . 

By 1976 the number sold in this 
country reached 1,172,000, with only 
42% locally made. , 
· . This total sales figure haS never been 
equalled - a measure of colour as a 
sales incentive; 

Today, there are three TV set 
manufacturing plants in Australia: 
Matsushita, Sharp and NEC. . . 
· In 1990 sales reached 724,000·setS:...... 

··•of which 22% were locally produced. Of 
the former figure, Matsushita .;.;... or 
Panasonic as the company's brand is 
known - was responsible for 61 %. 
. 1991 was expected to see the total 
tise'to 740t000 -projected to be the 
third biggest figure on record. 

The interesting .component of the 
figures in 1990 and 1991 is that the 
driving force in the total are the larger 
screen sizes;'So it appears we're 
going to· see ·more locally produced 
sets from the Australian plants '-
and those sets will be the larger ones. 

·Matsushita 's Pana·sonic plant in Pen· 
rith is far from large, by Japanese stand
ards. It also differs 1from mostin that the 
production lines ate Spread wider apart. 
' This· is because ·Australian workers 
prefer more 'personal space t than their A sfidttooklng along the prodtit:tlon line, showing the careful hilncl assembly of 
Japanese counterparts, according to the m8/n printed circuit board used In the sets. . · 
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at the Penrith plant - leaving the doors 
at the rate of 7 ,000 a month. 

The set differs from the company's 
previous models in a .number .of 
respects: a flatter, squarer picture tube; 
reproduction of black areas has been 
improved; brightness and focus of the 
picture has .been improved; screen 
phosphors have lifted overall colour 
rendition; definition has been raised by 
use of Invar metal in the shadow ma8k; 
and a new sound system using domed 
ports has been installed. (See sidebar 

i . for detail). 

·. , :l Plant tour . . .. · 
· l Recently I was able to tom the Pen-

·. · · ··•· ,:I, rith plant with other journalists, to see 
l,, for myself how the new sets are made. 
~ We were shown around by Ross 

Henderson and Scott Yamaguchi (GM 
- Engineering). . .... 

. ,
1 

, The product of the plant is made iii an 
·: essentially fuss-free and clean proce-

·, dure: no fumes or gases. 

'

' . The more you come in .contact with 
:. i Japanese industrial complexes the more 
: ( you appreciate what appears to be a na-

tional proficiency in organising the 
manufacturing process. 

The aisles between machine tools are 
tidy, with no boxes of parts littering the 
floors, no piles of waste - and, most 
important of all - a definable flow of 
the manufacturing process from small 
component to larger assembled sub-as
semblies to final, fully manufactured 
.product In this case, a 68cm TV set. A 
large chart is fixed to the wall at .the 
factory's entry, outlining the whole 
process. 

.. The production flow was carefully ex
plained to us, but when a nwnber of us 
began to raise our cameras to .the eye, 
there came a polite admonition from our 
hosts to the effect that 'We would prefer 
you don't photograph that - for intel-
. ligence reasons'. . . 

You began to realise how important, 
""""'"", ............ m····m·····--...................... ", ... ,.,. .......... '"""·····--~-··--· .. -·-,.,~···"'""'" and individual, the ·structure of a 

the Com any's GM/Manufacturing Ross 
Henders n. ., 

Undo btedly,. the racial .mix in the 
Penrit plant would raise 
eyebro s in Osaka also: the 156 
employ es come from 14 different 
national origins. The average age is 
37 ye s. 

The f: tory is notable also for being 
the firs outside Japan to engage in 
produc on of the company's new, high 
quality olour set - modestly labelled 
'TIIB ' 

THE ONE is• Panasonic's 'Trinitron 
cracker - the one the company hopes 

will crack Sony's dominance of the high 
quality TV set market. . . 
· .. The Trinitron design has been around 
for a long time, and has been arguably 
the best approach to colour displays .not 
only for domestic TV sets, but computer 
monitors as well. 

But now the opposition is claiming 
the blue ribbon, with advanced tube 
shai)e, new phosphors and glass pig-
ments. · 

The Panasonic sethas been three years 
in development, and is currently being 
produced in two screen sizes: 68cm and 
78cm. The fonner is the only one made 

·.production line is to a .Japanese com~ 
. pany. Arow of 1obot machine tools -
· made by another branch of Matsushita 
itself - performs the initial auto inser
tion of parts into the PCB. 

Some 84% of the components are ro
setted by machine. The ubiquitous TV 
monitors display the immensely com
plex work of the robots as they insert 
parts to an ·accuracy of 1 micron. Many 
finished parts measure as small as 
5mm. . 

Insertion is completed manually on 
two sub-PCB lines. Wave soldering is 
used on each PCB line, and a board 
tester automatically searches for missing 
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Matsushita's hi-tech CTV strike at the same point, over the full 
screen. 
Sub. Brightness -whete the black 
level is set. 

Final inspection tests cover ,fhe . areas 
of electrical interference, mode f unc· 
tions, picture and sound quality, .con
cluding with cabinet integrity itself. 
Completed sets are selected for testing 
and assurance that operation follows 
specs. 

· Impressive performer 
. I have used one of the sets as a display 

monitor. to photograph colour stills for 
press reproduction, and have become 
fairly familiar with its characteristics. 

From the start I was impressed by the. 
quality of vision and audio. Perhaps I 
should have been, with the sets' prices 

Most of the soldering on the PC boards Is done bf machine, but the finishing 
touches are done by ski/led hands, as shown above. 

··beginning at $2,000 and heading to near 
$5,000 for the larger screen version. 
Both can be bought with Teletext - for 
roughly $500 more. The 'superflat' pic
ture tube is 30% flatter than previous 
models. During the Penrith visit .I saw 
. cutaway 'before and after' comparisons, 
with quite obvious physical differences 

or faulty components. At this point a 
'local memory writer' loads the tuning 
frequencies into the TV's circuitry. An 
alignment and testing process then sets 
up the RF sections, adjusting video sig
nal levels and functionally testing the 
chassis. Then assembly of main and sub 
PCBs, cabinet assembly, picture tube, 
chassis and speaker fallows on a 
manual production line. Inspection fol
lows, involving operational checks and 

to previous designs. The benefit is a 
the setting of some parameters for screen surface which can be viewed 
ageing characteristics. Then the sets go from a wider viewing angle, with fewer 
through a series .of display alignment reflections. The tube's MPF (multi· 
checks: . prefocus) electron gun uses a six 
Purity - ·where the CRT's beam land- .electrode, three lens consttuction, which is 
ing is set to achieve colour unifonnity. said to improve spot focus by 15% at the 
White Balance -- where RGB levels edges and 20% at pictme centre. 
are set to produce the correct colour The Invar metal shadow mask is con-
temperature. sidered a vast improvement over con-
Convergence - whete the R,G, and . . ventional masks. It resists the heat of the 
B beruns are adjusted to ensure they electron beam bombardment, so 

eliminating 'doming' or colour blurr. 
The glass itself lifts contrast by 46%, 
. giving sharper, brighter images. Higher 
contrast naturally improves the colour 
rendition as well. 

The sound side uses a Dome speaker 
layout, giving a higher output from a 
'relatively small area. Treble and bass 
response is noticeably superior to your 
average TV set. Sound output is up from 
7W per channel with the previous 
model, to 12W per channel. The 
speakers are concealed in the cabinet's 
edges, reducing the overall size of the 
unit. Jhe cabinet itself is charcoal-black, 
the colour and its method of moulding 
being the product of special technology. 
All you see is a narrow frame around the 
bright picture. 

To my eye, black areas of the picture 
were blacker than the cabinet itself. 
Viewing with the room lights on I found 
the extra luminance of the screen (plus 

This shot shows the final check out of completed sets for tuning adjustment and 
operation of the remote control functions. 

the flatter surface) cancelled out room. 
reflections, increasing sharpness and 
creating a picture of almost 
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photographi quality. In terms of picture 
quality, the et produces brilliant whites 
and natural greens, while reds - dif· 
ficult for v deo - lost their stridency 
due to the se of Elll'Opium in the tube's 
red phosp or. Colours like pink and 
mauve wer pleasingly subtle. 

Walking way from the plant and the 
impressive emonstration of the new set, 
I could fin little fault with its picture -
except fo one. The bane of every , 
television t on the market is reflection, 
no matter hat maker or price level. I 
suppose I' especially aware of this, 
spending ost of my days in front of a 
computer which never gives trouble 
from roo reflections .due to the anti-
glare coa · g on its surface. . 

I asked oss Henderson when we are 
likely to . e the same techniques ap-
plied to set screens. He answered ActoseupofthePCBsuto/nsertlonmachlne. Thebosrdsbelngfoadedarevlslble 
me .enig atically .by saying: "We're at centre left while .the bandol/ers of resistors and other components to be 
working .it". <• · Inserted are visible at upper right. 

Taken from Matsushlta's brochure, this l/lustrst/on shows 
the construction of the new Dome Sound System used In the 
receivers. Note the very narrow frontal area. 
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Video & Audio: The Challis Report 

As something of a break from esoteric loudspeaker systems, CD players and audio recorders, Louis Challis 
has spentthis month checking out a pre-release sample of one of the latest breed of integrated hifi amplifiers 
from Marantz. He found it a worthy example of the Marantz tradition of providing 'a better product at a better 
price' ... 

THE NEW MARANTZ PM•72 
INTEGRATED AMPLIFIER 

When Sol MararitZ founded his 
famous Marantz Company some four 
decades ago in the USA, he started a 
company which became a legend in 
his own lifetime. 

Marantz products were innovative; 
and the market accepted them as 
being attractive. 

Their gaudy gold fronts were 
squarely aimed at the new generation 
of American Yuppies, who were 
buying up 'hifi' and were apparently 
turned on by flashing lights and 'bells 
and whistles'. 

Sol's philosophy was to give his 
clients a better product at a better 
price, and he did so well that some of 
his competitors (like the famous Frank 
Mcintosh) complained about their lost 
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markets and 'the upstarts who had what it stood for. They chose to follow 
purloined them'. the same ethos, to sell a better 

In the early 1970's I reviewed many product at a better price. However 
of the more outstanding .and gaudy gold panels are passe now, and so the 
Marantz products, and as I recall, one feature that I disliked in the old 
they were all very good products ... Marantz amplifiers is gone - at least 
More important their critical perfor- ·· in Australia. 
mance parameters were with few ex- Like Henry Ford, the design team at 
ceptions, at the top of their class. All Marantz now believes that black is 
of his amplifiers had lower distortion beautiful; and so all the Marantz 
and higher power output figures, and , amplifiers, receivers, CD players, 
even his big receivers were in a class VCRs and TV's are black - with, of 
of their own - which started yet course (you guessed it), gold lettering. 
another trend. I guess Sol's still leaving his mark on 

Although Sol Marantz sold out his . the company. 
controlling interest in the company Now the very latest offering from 
more than a decade ago, it wasn't just Marantz is the PM-72 'Integrated' 
his name that stayed on; the new amplifier, which is another way of 
owners respected both the name and saying that it contains both a 

' . 
'\ 
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' preaffipliJ ~rnonand a .~reo 
. power am lifier stage. · 
· The lat st generation ·of Marantz" 
amplifiers have been developed. to .... 

; 'sound be er and. cleaner' than other 
' amplifiers, with minimal colouration, 

.1 minimal n ise, maximum power out· 
; put, low utput impedance. In short, 
.·they're i ended to behave like 'a 
: piece of wire with amplification'. 
·Which so nds just fine, but as many 
· 6f us no know, that's easier said 
·than don ! 
. · The bl ck circuit diagram of the ' 
. PM-72 lo ks very much like that of 
·· the·~arli PM•80, which it ·appears ·· · · . ·· " · . . ....... · .. · . 
,has .not b en rep.laced by the PM-72;" · 'theresrendolihiiPM~1~1oolcstilth.rllk1thatotmanyotherampllflers. However 
·~he~e ··.a. · obviously ·many ?ther · '· there are two sets al loudspeaker outputs, selected by front panel pushbuttons, 
s1mdarit1 s 'between the two, but anda/soaca/Jed/eadtaearthathercomponentssuchasaCDplayer.,, .. 
it's the ifferences which are the . . . . 
/ndst telli g. · directly across the· setondarrwinding gy at much lower frequencies. The 
· · . · ·· ···· ·· · ·· ·.·· ··• ; .: of the DC power supply circuit. , ·series resistor decreases the 'Q' ofthe 
,fnhanc ments ' ·· The 1beauty of this addition is that it resonant circuit, and optimises the 
. ·. the·· fir notable difference is the '\iiitually eliminates the sharp switch· decay characteristic5 of what the ci~· 
current nversion noise elimination 1off knee of the rectified half wave cur- · tuit diagram ne·at1y .describes .. as a 
'circuit, - hich is 'an unbelievably :rent. This sharp transient is neatly 'No~se Killer' drcuit. ~is ·is .not.as ef
simple d cuit addition: lhis takes the mbdified or 'softened' by the resonant ·fect1ve as a full regulation c1rcu1t, but 
form of non-inductive high voltage circuit formed by Jhe transformer :then it costs much less, .and works 
tapacito and a carefully selected winding' and the capacitor, so that the nearly _as well. . , . .. _. 
series re istor which are sealed in an 1high frequency harmonics· generated •.··· The preamplifier stages are however 

· · epoxy m ulding. This assembly is part by th.e diode switch-0ff transient are fed from a full regulating power supp· 
:of the wer supply and is placed effectively 'down converted' to ener- ly, providing regulated 24-volt and 5-

, ·· · ·volt rails to maintain low noise and 

-'tnlild~r Ht P~72. Thelow level s7!Jna1 cltcuit,Ylifbrfa ·vert1ca11Y mounted PCB on 
'.the rig t, with tone control circuitry on the board just behind the front panel and 
power mp/ff/er and power supply circuitry In the centre. · · 

stable operating parameters; -
t There are other design innovatiohs 
'and· circuit refinements, the majority 
;of which are not :described in the 
manufacturer's blurb, all of which 
have ·been ·directed at achieving im
.proved electronic performance. Some 
of the refinements are directed at 
redu~i~g costs, but not too man.y_ 
are v1s1ble. · · ·- ·. _. • 

.. Of course, even a straighfpiece of 
wire with amplification heeds proteC· 
tion, and consequently the PM·72 in
corporates a sophisticated protection 
circuit. This separately detects power 
on/off, over current, DC voltage level, 
and substrate temperature. ·· · 

The outputs are each connected to 
an OR 'Circuit, which in turn is fol· 
fowed by a Schmidt trigger and relay 
driver circuit --to provide rapid dis
connection of both output circuits in 
the event of any detection or sign :of 
anomalous behaviour. , . 

' . ~ , ; ~ . . ' 

Front panel . · 
Thefrbntpanel of the PM-72wdi.ild 

mosrprobably make Sol Marantz cry 
if he saw it, because the only part that 
looks like anodised aluminium iS'the 
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The Challis Report .. 
name 'Marantz' emblazoned on the 
top left hand corner of the front panel. 
,Of course there is also the tip of 
the gold-plated headphone socket 
at the bottom left hand corner of the 

' ··· same panel, but then that doesn't 
really count! · 
. The front panel's major controls are 

· sensibly arranged in two rows. At the 
upper right hand end of the panel is a 
large volume control, directly 
calibrated in dB relative to maximum 

Measured Perfonnance of Marantz PM-12 Amplifier . ,· 
Transient Overload Recovery Test (THF·A-202) · · 

1ms/div SOms/div 
' ' 

output. Next to this is a somewhat . , . · .... · . . . .. . . , . 
· smaller rotary input selector for ' - ·· • - ; , . ·· · 

moving cartr)idge _ (~C) an~ m?ving · Here are the results of the overload recovery tests on the Marantz pu;12. The 
magnet (MM phon? .1 ~puts, CD Jnput , ,. overload conditions are with both channels driven and output 10dB above rated 
at the ·top (where 1t rightly belongs), .power into eight ohms. Overload duration Is 20ms with a 512ms repetition rate 
followed by TUNER, AUX 1 and AUX ' 
2 to the right. , : . · . : . ..····. ..is clearly a very sensible ergonomic minal, which· may well prove essen-
... On the left-hand end Jn the bottom design. , .···· . · .. ·· · _ . . .·. tial in some situations as the internal 

.row is the mains power ON switch, ... At the extreme left~hand end of the circuitry is not separately grounded 
.with a small discrete LED connected panel are a block of RCA type phono .via the mains lead. In the ·middle of 
.directly above .. Next to this is the sockets, with .gold-plated PH~NO .the panel are .. four large pairs of 
.headphone socket, pushbuttons for and CD sockets and conventional .colour-coded speaker socl<ets, for left 
Speaker 1 and Speaker 2, · and bass .chrome-plated sockets for tuner AUX .·and right channels and for SYSTEM 1 
and treble tone controls;. - 1 and AUX 2. . .- · ; ..... · . as well as for SYSTEM .2 •. These use 

The tone controls provide-. a _,·Adjacent to these are two pairs .of .large three-way universal terminals, 
nominal + 10dB of boost and cut at sockets for TAPE 1 and TAPE 2, also .which will accept bare wires and 
SOHz and +1 OdB boost or cut at with , conventional .chrome plated · banana plugs, but not spade lugs. 
20kHz, respectively. . . . _RCA type phono sockets. • " . One intriguing aspect of the back 

·.In the middle of the lower section of Below this is a screwed ground ter· panel was its annotation in relation to 
the cul'Vea and shaped front panel, 
are .. four selectors with · matching 
LEDs. The first of these .is labelled 

·SOURCE· DIRECT, which disconnects 
all superfluous electronic circuitry to 
. provide the purest possible -sound 
with maximum,dynamic range and of 
course minimal possible .noise. , ·· . , .· 
' Next to this is TAPE 1, TAPE 2 and 

MONO. To the right of these again is 
. the TAPE COPY switch,with five posi
tions: TAPE 2 TO TAPE 1, TAPE 1 TO 
TAPE 2,,oFF, SOURCE and CD. : ; ' 
•·These switch settings provide the 
'degree of flexibility that most serious 
audiophiles.' would· ·need for tape 
copying, or for tape copying while lis
tening to another program. 

.OS 

.02 

z 
'~ ~01 
0:: ' .o ... 
VI . 

..002 

-
' '' 

11· • 

: I I 
' I 

• <I• II 

' 

. • .. At the extreme right hand end of the 
,panel .is the balance control, which 
sensibly has a central indent. • · · . 
. Although the front panel is neat, the 

. lettering is small, and with a black 
background under poor lighting· con~ 

2 s 10 20 so 100 200 

. ditions may well prove to be difficult 
to read - iparticularly if you are 
myopic or shbrt sighted, as I am; .· · r , 

PEAK - PEAK voLrs 

I I I I I I I I I 
.., 1 2 s 10 20 so 100 ' 400 

EQUIVALENT SINE WAVE POWER, 8 OHM LOAD, WATTS 
· The rear panel has'all the input con· 
nections neatly laid out with better Her' Is the amplifier's difference frequency distortion plot, as measured using 
labelling than the front pane\1 .and thelEChlghfrequencymethod. · . .·. 
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able to achieve a sig~al t~ ~oise ratio 
of -90dB(A) or better. 
' . Last but nor least Is the frequency , 
response of the· amplifier, . which · 
surprisingly , many manufacturers no 
. longer quote~ as by and large, the 
poorest amplifiers of today exceed the 
best performance achieved by the 
valve amplifiers of yesteryear, where 
it all started. 
· · However/ don't be' : fooled: ·an . 
·amplifier's· frequency response is still 
of some importance, and ·a well 
designed amplifier should have a flat 
:frequency response from· 20Hz to 
20kHz. .Beyond . those . limits the 
response should ideally roll over fairly 
smoothly . and reasonably, sharply 

··below 20Hz,·as well as just above 30 
.or 40kHz .. 
.· · With· those thoughts in mind, I 
proceeded to evaluate the objective 
performance.·· characteristics of the 
:PM-72. · ·When evaluating ·an 
:amplifier;- ·for 1convenience and · as 
much as from habit, I generally start 

; . . . . . . . , .my evaluation with a measurement of 
. The freq '.Iency response plots for left and right channels are slightly different, as ~the :output ·frequency response. This 
. you can see. This Is a little surprising, and may well be a characteristic of the , normally gives me some feel for how 

·· pre-relei se sample tested. .. 1 an amplifier is going to perform. , 
the speaLerloadirigs. This ad~isenhat The first parameter .normally quoted . · '!was pleased to see that the PM~?2 

ithe minfrnum impedance when con- by manufacturers and sought by pur- ,amplifier's frequency response is al· 
; necting o systems in parallel is 16 chasers is a good power output, :most ~ruler flat', and within +0.1 dB 

.1ohms whereas the handbOok which is ·the maximum continuous from 20Hz to 35kHz. The response 
, :crows about ,the ability. of the . undistorted power ·that the 1rolls over smoothly at the bottom end 

r amplifi to handle 2-ohm Joads {i.e., .. amplifier .. can deliver into a and is .JdB down at 1 OHz. 
: SYSTE 1 and SYSTEM 2 impedances . specified load impedance. . At the top end, there was a percep-
'. of four hms each). One of the sets of The second parameter, which is ;fible difference in the frequency 
.informa ion is obviously wrong, and closely aligned with the first, is the ·response between the left channel 
'based n my measurements it is the dynamic headroom, which is the mar- and the right channel. I was 
. handbo k that is right. · gin in decibels by which the amplifier surprised to find that the left chan-

Anot ·er neat feature on the back can exceed its maximum continuous ·nel has a marginally broader fre-
panel i a small coiled earth lead, · output in short bursts. 1quency response than the right, 

;which as a ~alf-~~tre reach ~hen .The third ·parameter is the mag- although that difference is'not of any 
: extend d. This factl1tates ,the inter- nitude of the output distortion, which 'major significance, 
'conne ion of the amplifier earthing · is the magnitude of spurious output · The smooth rolloff athigh frequen
to oth r pieces of equipment, such ··generated-by the passage 'Of a signal ·ci~s augers well for the amplifier's 
, as the .record player chassis, when ,·through the amplifier, and whicli is :Stability, and this parameter 'is tightly 
i called or. . : .· . . normally determined by the harmoni· . controfled by the negative feedback 
. ; The i side of the amplifier is neatly cally related output tomponents, and , foop, over which the designers have 
: .: constru ted, with clearly labelled most particularly the third harmonic taken considerable trouble. · 
· quality printed circuit boards and in the output. ·· , The next parameter to be evaluated 
'quality components, but surprisingly I · .. ·· The fourth parameter is the signal tb was the output power, and not 
, could not . identify the esoteric noise or 'S/N' ratio, ,which is the ratio surprisingly the amplifier delivers a 
capaci rs and resistors which were in decibels between a rated signal gehuine 120 watts into eight ohms, 
: only re ently lauded by Marantz's PR ·output level and the output of the although Marantz claims ·an output 
people in previous ,generations of . amplifier in the presence of no ·power of 100 watts into eight ohms. 

'Maran amplifiers. .. ·.· input signal. · . . , · .... The omput power into four ohms is 
. I · . The electronic noise generated '.'also impressive, With ;a genuine out-
: Eva u lion ·· · ·· .. ., · ·· Tinder th~ latter torR.litio·n is n6rmally ''~ut of 180 watts, while the output into 
; ,. The evaluation · of 'an , amplifier's ·hiss ·and ,hum, and the lower those ~two ohms is even' more· impressive -
:specifi ations is generally regarded ,,.. components are beio':Y "'75dB(A), the iV/ith shortterm continuous outputs of 

• as a si pie and straightforward task ·.· better. A good amplifier should be "260 watts, and 1HF oUtputs of well in 
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·Challis Report: .. · · 
~xcess of 300 watts. The' question of 
two ohm outpurcapability has me In
' trigu~d, 'for although th~ manufacturer 
·publishes data on rts · two . ohm 
capability, the caution on the back 
panel will undoubtedly dissuade 
many purchasers from applyihg such 
difficult loads. · 

.. :·· I was gratified to find that the ·signaf 
to"noise figure df the ·am~lifier when 
using its auxiliary input was iiY4dB(A) 
relative to 1 watt output, or tonverse
•ly -114dB(A) relative tO'the :rated ·100 
watt output into eight ohrtis. · 

•. This level of performance .is par. 
ticularly good, and it would appear 
'is attributable in part to the current 
conversion noise elimination circuit. 
The .hum and :noise· at the ·MM 
phonb input, is still ·8DdB(A) rela
·tive to one watt (which ·is still pretty 
good}, · but · with the moving coil 
·input; the level of SOHz humreduces 
that figure· to a measly· .:ssdB(A) fig· 
ure, which is not quite :as impressive 
as the· other signal to noise figures 
·which I :have measured . for moving 
coil cartridge .inputs: ·· 

The measured crosstalk between 
the two · channels is : exceptionally 
good: better than -90dB at mid·band 

1frequencies1 and still in the order of 
·80dB at the outer band edges relative 
to a one watt signal. · · ... · 
.! .The transient overload recovery lest 
was also exemplary, and the PM .. 72 is 
clearly inherently stable under virtual-
ty.any operating condition. · . ·· 
. . The fast test and one of the most i m
portant, was the IEC High Frequency 
Total Difference Frequency Distortion 
measurement. · · ·· .• ; 

This reveals that the Marantz PM-72 
Amplifier produces a total difference 
frequency distortion of ·less than 
0.01 % at al I output power levels of up 
.to ·100 watts into eight ohms, and 
only at powers above 100 watts does 
the distortion start to rapidly rise. · . 
'.: Frdm an objective test standpoint, if 
·one ignores the· hum and noise figures 
for the moving coil phono input, this 
. amplifier ·is truly exemplary. . ·· ; 

(Editor's ·Note: The S/N result for 
the MC inputs of the 'Sample PM-72 
strongly ·suggest ·that ·this .section of 
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the unit was in fact faulty. However it ' . . · .. ·was a .pre .. release sample, and ·no ..._ ____________________ __....__......_. 

.. other samples were available for test· · · .. 'Thsse plots ·show the tone control range,· .channel cross· talk and noise 
. ing .at the time · of preparing ·this '·performance of the PM-72. Note the hum peak In the moving oil phono noise plot, 
review. from the measured . perfor- · which appears to be due to a fault In the sample amplifier a val/able for review. 

•16 ELECTRONICS Australia, February 1992 



mance Af the rest Of the sample unit, 
we belite it is likely that production 
PM-72 bmplifiers will give a much 
better S/N performance for the MC 
inputs.) 

Subje ive testing 
On t e basis of its output power 

capabif 1 ies, which will provide 
power utputs of up to 100 watts, I in
stalled e PM-72 in my living room, 
where .its output characteristics 
suitabl match the power require
ments f my monitor speakers and my 
preferr peak power listening level. 

With a new CD player connected, I 
enjoye the PM-72's output -
primari y because I couldn't really 
hear it. 

I conducted numerous subjective 
evaluations with some delightful new 
discs. i.ncl~ding, Agnes Baltsa Sings 
Ross1m with the Vienna Symphony 
Orchestra (Sony SK45964). This is a 
wonderful new disc, with some of 
Rossini's most outstanding operatic 
arias for a soprano. 

It includes extracts from The Barber 
of Seville, La Cenerentola, and a 
number of other less well known Ros
sini Operas. Agnes Baltsa has a 
vibrant and warm style, matching her 
powerful voice. 

This is an exceptional recording, 
which typifies the latest generation of 
CD's - with improved use of 
microphones and cleaner recording 
techniques which are revolutionising 

operatic recording. With my eyes 
shut, I had no difficulty believing that 
I was back in the famed Vienna 
Opera House. 

The second set of discs I auditioned 
were Mozart's Symphonies 34-41, 
from the Philips Complete Mozart 
Edition (Philips 422611- 2), featuring 
Neville Marriner with the Academy 
of St. Martin in the Field playing 
Mozart's Symphony No 41 - the 
'Jupiter'. 

This offers outstanding classical 
musical content, with which I was 
able to evaluate the dynamic charac
teristics of the amplifier with plentr of 
fortissimo and pianissimo as wel as 
some particularly quiet portions, of 
which there are many. Happily, I 
could not ·detect any trace of the 
amplifier's noise, even with my ears 
up close to the loudspeakers. 

The third disc which I used in my 
main evaluation was a demonstration 
disc in which John Williams conducts 
John Williams - .The Star Wars Tril
ogy, (Sony Classical SK45947). 

Now this is not really the sort of 
music I normally listen to, but it is 
nonetheless an outstanding disc with 
loads of staccato and- transient 
material suitable for evaluating or 
showing off the prowess and potential 
of your hifi system. 

Track 9, 'The Cantina Band' was 
my favourite on this disc and it 
provided all the proof that I needed 
that the PM-72 is an outstanding 
amplifier - one which offers a per
formance that would clearly satisfy 
either my needs or those of the most 
critical purchaser. 

The Marantz PM-72 is a well con
ceived, well designed and a well con
structed amplifier. It provides proven 
performance characteristics which 
would be hard to beat. 

However if I have to sum it up, its 
real attributes are undoubtedly its low 
noise and low distortion. In these 
respects it provides a performance 
which is only ever so slightly 
removed from the mythical 'straight 
piece of wire with amplification'. 

The physical dimensions of the 
Marantz PM-72 are 420 x 132 x 
334mm (W x H x D), and it weighs 
1 Okg. The quoted recommended 
retail price is $999. 

Further information is· available 
from Marantz dealers, or from 
Marantz Australia, 3 Figtree Drive, 
Homebush 2140. + 
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MOBILESAT REVEALED 
' ' 

The technical wizardry of Australia's mobile satellite phone link was ·revealed for the first time 
recently to Emergency Service Chiefs at Sydney's Bondi beach. The demonstration was a blow for 
credibility in a field where Australia is a wo~d leader in this vital technology, due for release in 1993. 

by BRIAN WOODWARD 

Voice and data communication using 
satellites makes good sense in a country 
like Australia. The rapid reduction in the 
price of satellite links is making it a close 
cost cont.est when comparing satellite and 
land line in remote areas. 

Dramatic improvements in quality and 
reliability now make a satellite telephone 
system a practical alternative to existing 
wire or optical cable systems. 

The real benefits of satellite com
munications become huge when the land 
station is compact enough to be operated 
while on the move. Just as Australia has 
embraced the cellular phone, so too will 
Aumalians flock to Mobilesat when it 
starts in 1993. 

Mobilesat will be a world first in con· 
sumer satellite communications, and 
Australia is leading the rest of the world 
by about 18 months. 

Existing systems 
Mobile satellite communications sys· 

terns have been available for several 
years. The most widely known is the In
marsat·A and C systems - with C for 
text only, and A for voice, text and even 
slow scan television. Hardware and 
operating costs have limited the accep
tance of the Inmarsat systems to those 
companies or organisations with no alter· 
native but to pay, whatever the system 
costs. 

At present an Inmarsat C text and data 
system is compact enough to fit in a brief· 
case, and will operate on mains or battery 
power. The case contains operating cir· 
cuitry, keyboard, screen and printer as 
well as the very compact 'dish'. Actually 
'upturned jelly mould' would be a better 
tenn for the C system's antenna 

Inmarsat C's rate of data transfer is im
pressive for the size of the equipment, at 
(JOO bits/second. Once an up-downlink 
has been established with the Inmarsat, 
the C system patches into a local public 
switched telephone networlc to complete 
the data transfer circuit At present, Aus· 
sat offers the Inmarsat C system for sale 
at around $10,000. 

More comprehensive is the Inmarsat-A 
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Testing satellite phone communications using the lnmarsat·A system from Bondi 
Beach In Sydney. The new Mabllssat phones should be much more compact 

system. Its case is · larger (and much ·· . operating, or planned, is its price. The 
heavier), and from it folds a conventional hardware will be around $5000 (remem-
satellite dish. ber when cellular phones were $3500?) 

The Inmarsat-A system is also sold by - and that includes the clever little plas
Aussat in Australia, and a base station tic covered dish-tenna. Operating costs 
similar to the one shown here costs about are planned to be equally impressive, at 
$50,000. Portable It is, but mobile it cer~ $1.20 to $1.50 per minute. 
tainly is not For true mobility we must Mobilesat's primary targets are those 
turn to the exciting prototype system people and companies . currently using 
caught in action recently at Bondi beach. radio for remote area communications -

outside the existing phone system. Some 
Better, cheaper people say that these users will not be in-

Mobilesat is designed to operate as a fluenced by Mobilesat, because they 
mobile voice and data communications operate on 'free time' - once the 
network, starting in 1993 when hardware has been bought, it costs noth· 
Australia's second generation B-series ing to send a message using radio. 
satellites are launched. Its major aim is to But the cost of establishing and main-
offer mobile telephone communications taining a private radio network, plus the 
to those people who are presently outside staffing cost necessary to patch it into the 
existing wire or cellular phone systems. existing international telephone network, 
Where Mobilesat beats almost every can give Mobilesat a clear head start 
other communications system presently when the bottom line is reached. 



···Mobil t will be available as an ad-· · 
junct to th cellular mobile phone service, 
but it . · also be marketed ·as a· closed 
system fo those who demand the greatest 
privacy. esearch has shown . that 
Mobilesat is likely · to have a 20% 
Governm t use, with Trades following a·· 
close d at 16%. After this, people in 
Sales are estimated to become around 
13% of bilesat's traffic. 

One of the .major potential uses, and 
that bein demonstrated when EA hap
pened up n Mobilesat's prototype, is the ·· 
nation's e ergency services. . · 

Emerg ncy services 
Althou every branch of Australia's 

emergenc . services are presently con
nected b dedicated radio networks or 
even cell phones, there can be no 
doubt t the ability to have instant 
global ac by telephone offers huge 
potential. .. . . . .. . .·· .... 

Imagin if the skipper of an emergency 
craft n the sinking supertanker Valdiz 
could ha e had telephone .contact by 
phone · a chemical (or marine) en
gineer in allas. 

It d 't take much to create the 
scenario where global . satellite com-
municati fall into place as logical. Im-
agine an bulance officer in the remote 
outback ing able to talk, directly, with 
the hea of an anti-venom research 
laborato who is on holidays aboard a 
cruiser mewhere up the Hawkesbury 
River - one on Mobilesat, the other on 
his trusty cellular phone. 

At pre nt Mobilesat is estimating its 
Aus · market as a total of 100,000 
subscri~, with 50,000 operating in the 
field by e year 2000. If the estimate has 
not taken · to account Australians' love of 
new co munications technology, then 
these fi could be under by as much 
as 50%. usttalia has.already reached a 
stage w ere more than eight million 
phone · ces are connected, and even 
the cell phone system has finally 
reached 00,000. 

Mobil t's specification was an· . 
nounced in September 1989. By April • 
1990 th basic specification for the 
Mobile terminals had been announced 
and in Jdne that year, Minor Base Station 
Specifidtions were ·· announced. Now, 
after so e public argy-bargy with the 
owner · of Aussat being finalised, the 
countdo to 1993 introduction is under-
way.. ·· · ·. ·· 

When introdticed, Mobilesat's cov
erage w be all of mainland Australia 
(includin , of course, Tasmania) and 200 
kilome s ·out to sea. The specifications 
call for ~obile transmitters to achieve a 
radiated /power of 15dBW. How this is 

! 

Fire, police, ambulance and emergency service representatives being shown the 
benefits of satellite communications at Bondi Beach. Note the tiny satellite 
antenna dish on the roof of the Toyota LandCTulser. 

done is left to the hardware manufacturer, and 1.5GHz back down to the mobile. 
but uncovers some fascinating research The prototype's white radome cover 

· into microwave technology. on the roof of the LandCruiser is ·only 
.. . The prototype unit uses an L-band up 300mm diameter and 80mm tall; This 
and downlink from both the Toyota lmld- has been fitted to show the ap-
Cruiser mobile and to the base station. As proximate size of the 'dish-tenna' that 
Australia's new satellites are not yet in will most likely be used on final 
space, the prototype is using Japan's ETS· hardware. However under the test 
V (Engineering Test Satellite 5) owned car's radome is a drooping· crossed 
by the Radio Research Laboratory of dipole (the outer ends of the elements 
Japan's Ministry of Post and Telecom- are bent down at 45°, to match the 
munications. In production, Mobilesat elevation of the ETS-V) that is a tiny 
Aussat connection will be via Ku-band 60mm across! 
between base stations and satellites, and 
L-band between mobiles and satellites. 

Although there will be only 7.5kHz 
separation between channels, the 
basic frequencies are 1.6GHz from the 
mobile up to the satellite, 12GHz from 
the satellite down to the earth base 
station, 14GHz back up to the satellite 

Antenna crucial 
Naturally, much of the success of 

Mobilesat will depend on antenna design. 
Mitsubishi has already demon-sttated a 
costly, but very , effective electronically 
steerable patch antenna. Reronant copper 
patches are 'steered' by controlling cir-

Inside a Toyota LandCrulserfltted with theprototype Mobllesat system. This used 
L·band up and downlinks to the Japanese ETS-V satellite, as Australia's B-serles 
satellites won't be operational until the end of this year. 
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Mobilesat revealed 

Another shot taken during the Bondi Beach tests, ,showing · A compact lnmarsat-C satellite terminal system, packed In Its 
the Intelsat-A system being used. As you can see, even this transport case. Suitable for data transmission only, It .costs 
system Is reasonably compact and portable. twice as much as the projected new Mobl/esat terminal. 

cuitty to keep gain at its maximum. Ex- cmrent three-watt cellular phones. Apart working towards the 1995 introduction 
periments are also continuing with a hell- from the antenna,· the prototype mobile there. Hardware must be suitable for 
cally wound whip antenna (at unit consists .of a codec (a digital coder- Auslnilia's service needs and yet still be 
1.5/1.6GHz!) which would be much decoder) made by Digital Voice Systems compatible with the system which will go 
cheaper, but less efficient Inc (the commercial arm of the .Mas- on line in the USA and Canada, 18 

As the specifications call for 15dBW, sachusetts Institute of Technology), a months after Australia 
the efficiency of the antenna chosen by a modem developed by the University of One fascinating development has been 
manufacturer will also detennine the RF South Australia .and an RF section by inclusion of an RS-232C port in 
output power required from the transmit- Ml1EC of Queensland. Mobilesat hardware. With a cheap GPS 
ter. In 'advertising' tenns, a Mobilesat Australia's . lead ·in mobile satellite (Global Positioning System) receiver 
phone will most likely be called 'five SDVC (switched digital voice telephony) connected to the Mobilesat telephone, a 
watt' ~ or two more than the .larger has caused some problems. Australia is unit's location can be determined to 
models of cellulat phone currently on ·.·too small to justify the development of a within 100 metres. 
sale .. Also, the prototype circuitry shown stand-alone system. Technical progress is The importance of this was 
in the photos will be condensed into a . being monitored (and co-developed) in demonstrated recently when a prototype 
package about the same size as one of the conjunction with companies in the US, Mobilesat system was tested by the Royal 

One of the Aussat engineers shown using his cellular Emergency Services representatives Inspecting the 
phone during demonstrations of the lntelsat·C system. prototype Mobllesat terminal, In the back of the LandCrulser. 
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A ba$fC lagratn of tM· overall Mobllesat system,"Ss supplied by Aussat .. 
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Tests.impressive · · . .. " ~ .. 
< How ·does· one test .a satellite phone? 
The prototype mounted in the Land· 
Cruiser worked perfectly ·as Mobilesat 
.Engineer Ian Jorgensen drove back and 
forth along the sea front at Bondi beach .. : ' 
".The link was from the mobile to ETS· 

V, iback to Aussat's .-Office, ·· through 
Aussat's PABX , ·switchboard . to 1 the 
domestic •cellular phone .. network; and 
then to a 300m W handheld being .used by 
a Mobilesat staff er. , , 

:· Jt ·worked clearly, with no trace of ex. 
cess noise. What more can be 1said? If 
Mobilesat works .this well in its prototype 
stage (almost two years away from public 
launch), then it looks set to be an jntema· 
tional feather in .Australia's technology 
cap by 1993. 1 "'~) . + 

•"{'-, . ') 

The Mo llesat system will use both Land Ku bands.. . Mobiles can be linked, but only via ths baseftatlon. ',I' ,~. 

ELECTRONICS Australia, Febl'Uaf}' 1992 2I 

,. 



Moffat'S ·.··· ·· ···'· .. · 
Madhouse ... 

'·''1 ( 

~- . ) ,' . ' 

/ 

',/ 

'' 

·Making y6ulcomj,ufer work for you ... .... · ·· · 
', ,.. . . 

_,.' ', ; .t ' ' '',···· ,'· :' .·. : 

: Do computers. ·actually solve/ The recipes weren't the point of irf~· 1 high fa:f audio tone, and' the other for 
problems, or do they make them? I terest, it was the computerization . the low· tone; ·The :magic box con
guess it depends on how.they're used,.· .techniques , .. used. to get to them - · nects . to an old ROM-based 
or.IF they're used at all.J think back to . computers for computers' sake. I gave : . .Microbee .... computer .. · J ... wrote , a 
the Madhouse column of last October, . , up watching ,after a while, and retired , machine-language program .which 
when I discussed all _the hassles .that .. to the pinball machine. . controls , one . bit on . the ,computer's 
developed when . electronic. 'parts ·· . The .recipe program sounds Jike a ,output port to select whether .the fax. 
houses' got computerized. It all came solution waiting for a problem, but . simulator audio comes from the high
out right in the end, but these estab- there are probably lots of people who " tone or the low-tone oscillator. , 

· Hshments faced· some trying times to •will buy it just so they can say to their • .. ·The program ·-rattles back and forth 
get there. . . . . dinner guests, "I whipped it up on the_,, "between the two oscillators at an audio 

Is the coinpufor the solcitfon tcrevery computer". Wouldn't ,.that turn a few ; . fate, to generate the fax start and stop 
problem? Not always, I suspect. ·At a yuppie heads! ... . . /,,,. / · tones. It sends a continuous low tone, 
computer group meeting the other night, · But just to set the balance straight, ' interrupted every half-second by a 'pip' 
the star attraction was a. new program there certainly are things that computers pf high tone to simulate phasing pulses,· 
that stored and retrieved cooking , can do better than people .·...._ some and then it toggles the oscillators high 
recipes. This was an enhancement on things computers can do, Jhat people « or low, under program control to· 
the original -excuse for buying a ·home :can't do atall. For instance... generate video for a chequerboard pat-
computer when they first appeared: ' I have spent the past few weeks writ- tern on the screen. . ,. 
'Buy this computer and your· wife can ing a version of the Listening :Post The whole workS is 'synchronized via 
use it to store her recipes!'. · · fax/Morse/RTIY project for the Amiga another .. port bit to a crystal oscillator in 

Ten years after I· got rriy first home computer. This project decodes signals ... Jhe magic box so the resulting fax pic
·,computer, I have never yet 1 seen off-air from a shortwave receiver, 1which : ture is rock ·stable. It produces perfectly 
anybody use one to store.recipes. My mean~ a signal ~ust be coming in for · _aligned.black ~nd ~bite boxes on the 
own wife would quite happily throw my the thmg to work. ·.· · ··· . : . .' .. ·screen; if the Ltstenmg Post fax receiver 
computer (or all 11 of them, as· it is : To get test signals for developing the .: is worklng correctly. . , ,• · 
now!) out the door. Her' recipes •are· 'Software, you could waste a·Iot of time The Microbee has .-l)~ttery-powered 
stored in loose-leaf notebooks, a direct . in front of the receiver, tuning around . memory so any program loaded in stays 1 

and most efficient method. . . . . for a good signal to try out, only 'to find there, .even .·when the mains power is 
At the .computer group meeting; it disappears five minutes after you've turned off. You can also arrange it so 

four bigffiM-PC clones were all lined found it. . . the program starts automatically when 
up in a row, running Windows .with For the 'Morse ''Code ·and'''RTIY'" the computer is powered·up, s<r yoo 
their icons and menus and clicking programs,·lsolved the ·problem by tape·· ( don't even ·need ra video monitor ·OD 
mice. The operators started up' the new recording a good RTIY signal and a the 'Bee to run the program.· 
cooking program, atid up it came dis:. · ··good Morse signal from the receiver. 1 ' · When ·the"~owet turns On the 'com
playing some snazzy colourful menus could then play the tape back into the , puter beeps .to acknowledge its ready,: 
(a good .thing, I guess, in a cooking Listening Post device after every : and then any time you press <ENTER> 
program). Everyone gathered .around . software change, ; until the programs the system sends a new chequerboard 
and enthused: Dido 't it look ·great! worked perfectly. : ~ . fax picture to the Listening Post's 
Aren't those menues well done! Trouble is, with weather-fax, you audio input. . 
Really nice colour! .. . can't tape record a picture because the . 'You don't have to wrutfor the picture' 
· The ·program ,zipped through'• its recording speed isn't stable enough,," to finish - you can interrupt it at any 
menus and functions and brought up You just get a mish-mash of drifting time with the Bee's reset key. 
things like .'all recipes containing both lines when you play the tape back, and Without the computerized simulator, 
garlic and eggs' (I would bring that up you don'.t know if the computer fax pro· you'd get a new off-air picture at most 

. too!). It had a very sophisticated search- gram is working properly or not. So I once every 15 minutes; meaning you,. 
ing algorithm, and . it could even solved the problem of waitirig around could only test four program chan-; 
generate recipes to serve 40 people. But for fax pictures off-air, by building a ges each hour. With the simulator·· 
in all the fiddling everyone was doing 'weather-fax simulator'. you can try a new picture every 
with that program, T never once heard · · This gadget has a couple ·or 555 IC's ·· ·mitnrte ono if neeessaty: · · ··· ·· · 
anyone say "What a yummy recipe!"; ·· ' 'hrioked up as oscillators - one foi the ··· . So 'there's a hardwate soltitfon·, coll1--
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puier···cori ·ailed\'buY 'wfiat"about' pure as ilie filter response' at a ieceivef. Btii .. , btdie"liiieresf'fitte of faiation'fovefa; 
software oblems? An application that good ol' SuperCalc is a program which and the program will come back with 

·tomes to ind is the installation of an I've been using continuously since the its,estimate of things Hke ,inflation 
antenna ast, a job .that every radio CP/M computer days, and was starting ·for the year and the balance of pay· 

· amateur f ces sooner or later. · to show its age. Graphics capabilities 'men ts 'deficit. .. •. . ; 
:, There i a rule of thumb that your guy were pretty minimat designed for the The interesting thing about' this pro~ 
. wires shO ld not 'rise toward the tower Hercules and CGA screens that came gram is that it didn't start off as a game·. 
at an angl greater than 60°~. Otherwise ,,,,. with ,the yeryfrrst IBM-PC computers ..• ~ ... )t is in fact an implementation pfan 
the tower has too much mechanical ad- · · A few months ago SuperCalc came economic model called the Keynesian 
vantage ver the guys, and the . tower on the market with a new version for · Demand System, and it assesses over 
would co e down in a wiildstonrf · · · · · more modem computers, but it carried a 300 behavioral equations .and identitie~ 
: Amate rs usua1ly don't install guy whackingbigpricetag--$600. ', ·:" toproducearesult. 
. anchors t the 'perfect' places; instead ; ··A· short time fater, ·perhaps· .after .re· ; ·· This1 produces much 'iritefoal · gyra~ 

~ ·;they look for existing points that would examining --,·their : opposition,: ·Super~ tidti within the computer, a frenzy of 
:do the jo and satisfy the 60° rule. Cale's :distributors re·priced it 'Rt· one- nurnber-crurichirtg that makes an XT-
, The fir t time I did this I proposed a third :the' ,original, I $199 .. Now '.that's type. computer run at a crawl: But it-

·. possible onfiguration and then went more :like it. I snapped up a copy ·:and seems to work: · 1 , .·' • 

over eve guy wire with a calculator, found ·that, unlike .so .much ·-Of today's Wheir I tried the' Keating Game, lhaa 
working tit its angle with the tower. new software, SuperCalc 5 operates just 1\trstralia ·· firmly locked into Third 

•This was time-consuming business, so like my old mate from ·my .. CP/M World :poverty within two years.· I told 
I wrote a computer program in BASIC Microbee; . none• of these :trendy pull- my kids they wouldn't enjoy the Kear· 
to calcul te angles for each of nine guy down menus and other such frills. ~f you ing Gamt _:.. no action, M graphics, no 
~ires in urn. If I changed one anchor want to load a file you type '/L',to save sound.:..;;. btlt try ;it they-did, and would 
spot I ha to edit the program to allow a file, '.IS'·'·':·,- . , . . , , . . ~ou believe even · tny 12-year-old son 
for it, an then run the program again. It Unfortunately the new SuperCalc has had 'Australia back onto the world's 
was effe · ve, but not the best way. grown, to the extent that it can only be leadmg nation fist on his first try/ 
1 Most ders would know o.f .com~ used ~n a hard disk, so i~'s banned from -; Maybe that's what we need in reallife 
put~r sp ads~eet ~rograms, ?ngmally plY fai~ful.lapt~p.:But it can also read :.L: some,yourig hands steering the ship, 
designed for fmancial calculatmns. The and ,wnte files m the. SuperCalc 3 for· ~ome original thinking.Arid a little.help 
beauty o spreadsheets is that you can mat, so I can use Vers10n 3 on the laptop from · computer progratns, which can 
u~e th~ml for 'what-~f' type o~eratio~s. to .cook up some . .s.preads~eet -P~Oject, replace a whole bevy of top ec~notnists 
Fmanc1al people might plug m a d1f· and then.transfer it to Version 5 m my using· one· little box with a picture of 
fer~n~. raJe of taxation for a particular pig .co.mpute~ to do the. final touches Keating on'it! . · · ·• 
act1Vlty, and then let the spreadsheet on ,thmgs like ,graphics .. And . .the ,. .,.. -, 
work ou all financial results related to graphics - wow! .. i . :· . .• · .. ·· •· •·· • · .. 

. that one~bange: :· n . ·: ! ·· > r .version .3 was a11 chunky 'antl'l)tack- 1,. r NEW KITS FOR r ,. 
· . With , omething ··like our : 1u1tenna and-white and generally ,yucky, ·but EA PROJECTS . · 
tower e mple, you 1can plug·in a new SuperCalc 5 produces good sharp stuff 
value, a ask the spreadsheet '.what-if! in the VGA mode, ;with multiple colours bick Smith Electronics hafadvised 
lfioved is guy rpoint lower down this against a neutral gray background. All us of the release of new kits for the 

, fence p t'; or further along ·that wall. in all, ,.the. new·· SuperCalc would ;cer • following EA projects: 
As soon as you :type·in·a·:new figure, tainly :be .worth :looking at for' a -prob~ ANTENNA:f'UNER & RF PREAMP 
perhaps , s a distance ·and height from lem-solving tool for your computer.. (November 1991 ): The DSE kit Js. 
the bot -0f the tower, the spreadsheet , .... Just '.getting back to· financial·· 'what~ complete (except for matching plug 
automaf ally works out the new angles, ifs' for a·moment, I ·should mention one pack supply), and includes pre-
. along w th ·required length of wires for other program that I acquired from .an punched front and rear panels with 
all the uys affected. Now that's what ad in the Green Guide supplement in the the front panel also silk-screened. 
you (all oing it in style. · ·" - , Melbourne , Age, where , all· ·the ·.good The kit has the catalog number K· 
, 1 wont go into the details about how cheap computers are advertised .... ··· -··· 6100 and is priced at $109.00. 
to use s, readsheets here; we ran ·an ar- , ,This ·program ·has absolutely no use in KARAOKE ADAPTOR (November 
ticle ba k in November :1989 on·-0sing electronics, or anything else other than 1991): The DSE kit is complete with 
spreads eets in electronic calculations, saving· Australia from total financial pre-punched and silk-screened front 

. and "the . general ideas. ,get ·out··. there ruin,. The program is called the Keating panel. It has the catalog number K-
, would a so apply to things like:design· Game; .and ·it's .adorned with a clever 5300 and is priced at $39.95. . 
ing ante na tower systems. . · cartoon on ·the front of the box -showing . low VOLTAGE BATTERY CUT .. 
.. Or an thing else, for that matter; You the World's Greatest Treasurer sweating !,OUT (January 1992): The DSE kit is 
can use a spreadsheet for any design profusely and holding ·a · computer complete with case and front panel 
job ··Wh re :you can lay.· data out in which is going 'Kapow! '. ··.·· : , . label. It has the catalog number K· 
tables,· o see how-changing one table : Sadly for the program's makers, said 3124 and is priced at $24.95. 

·entry a ects all others under thernles World's Greatest Treasurer got the flick NOTE: This information is published 
you spe ify.,;•.· · ,. · · 1 

· • :·< · about a ·month after.the program came in good faith, from information sup-
. :> • fo - th t. earlier . article ... we ... used a out,, so it could now be called the Kerin plied by the firm or firms concemed, 

spreads eet called SuperCalcrVersion Game; Too bad about the lovely car- as a service to ourreaders. E/ectron-
l ·This. program certainly did :the ·job, toon. But as for the program - it ·lets ics Australia cannot accept respon-
and I'v also used it :many times .to )'OU play Treasurer. ,• ./. , .: ., sibility for errors or omissions. 

' produc graphs and charts of data such ·· You can enter what you think should " "' 
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Pt instrumentation :. , ,, 
PC·BASED INSTRUMENTATION 
AND CONTROL, by Mike Tooley. 
Published by NeWltes (Butterworth· 
Heinemann), 1991.. Hard cover, 240 x 
l60mm, 348 pages. ISBN 0-7506-0038· 
t Recommended retail price $32.95. 
,;·The author's aim for this book is to 
provide readers· with· sufficient inform a~ 
tion to· be ·able to select the necessary 
hardware and software· to implement a 
:Wide range of practical PC-based instru
mentation· and control systems. While 
the book is written primarily for the pro
fessional control and instrumentation 
·specialist, it wolild still be a useful refer
,ence for anyone - professional or ·hob-
. byist .- who wishes to use ·their PC to 
log data or to control external circuitry.· 
,. The first ·three chapters describe' PC 
.hardware: IBM PCs and compatibles, PC 
.expansion systems, and the operating 
system~ Chapters 4 .. 7 then cover pro
·'gramming, assembly language program- . 
'.ming, BASIC 'programming and 
programming in C. . 
· Next comes interfacing itself, in chap
ters 8-9: the lEEE-488 bus (this bus· is · 
:- J 

'· ., ' : "· 
' 'r' ( ' 

I ,, f ! :" ~ : ' 

,•. 
' '' 1 I " 

.fdeany suited tO the implementttion 'of 
automatic test equipment), and the gen• 
eral principles of interfacing sensors and 
tr'Jnducers to PC bus 1/0 cards ... ·. • . ·· 
· Finally, chapters 10~11 cover software 

packages (how to select these, witlt some 
examples), applications (areas covered 
by the range of PC expansion boards cur- , 
rently available), and reliability and 
fault-finding. . . ... . 
· ·The appendix. contains ·a. glOssary ot 
terms, SI units with multiples and sub· 
multiples, decimal/binary/hexadecimal 
and ASCII table, a bibliography, and a 
list of UK suppliers. · . . · · 

I found the book to be well set oufaitd 
exp1ained, and very thorough in its treat
ment of each area.· Clear examples and 
applications are used to illustrate the the- . 
ory. Highly recommended for anyone · 
wishing to understand how to link their 
Pc to instruments and otlter equipment. 

:. The review copy . came Jrom 
)fotterworths, of PO Box 345, North 
Ryde 2113. It is available from major 
bookshops, or by mail order from this 
address. (P.M.) . 

• ,.11· 

SPICE simulator such as 1 sSPJCEJfhere 
are plenty of down-tC>-earth :circuit ex~ 

·· amples, ·each ·with .. their · netlist/SPICE 
input files and generally a 'discussion of SPICE ~eference interesting and/or tricky aspects of their 

ztSPICE COOKBOOK, by Karl simulation ...... plus,inmanycases,exatn· 
Heinz Muller. Published by lntusoft pies of the output plots. Not only that, 
Inc.,1991. Soft cover, 218 x 1611hmj but the book comes with a floppy disk 
256 pages. 'ISBN 0-923345·02~7~· Rec· (or disks), with complete input files for 
ommended ·retail price $68, including each example...,.;. ready lo load into your 

. floppy disk (PC or Mac versions avail· computer, to save you the time ·and has· 
able). · · sle of entering them manually; · · · 
· If you're interested in Circuit sinfola~ The material is divided into siX main 
tion and read our recent articles on the sections, headed l ·Introduction; 2 • An· 

· subject, you'll no doubt be aware that alog Techniques; 3 ~ Digital Techniques; 
Intusoft · is the developer/marketer of 4 ·• Analog Computing Circuits; 5 ;. Con .. 
lsSP/CE, One ·of the leading · im- tinuous and Discontinuous Systems; and 

, plementations of SPICE for pers6nal 6 ·High Frequency and Microwave Cir:. 
computers. You may also recall that in cuits. Model listings are in an appendix. 
the last of tHe articles, we noted that the Although the style is rather brief and 

.. company was shOrtly to release this new concise, there's still a lot of useful infor-
teference book. · · · mation on the practical techniques and 

Well, it's now arrived, and it cerlfilnly applications of SPICE simulation. So on 
cdntains a lot of very worthwhile inf or- .· the whole, itshould make a valuable ad
mation. The author is a Gennan engineer dition ·to the reference 'library of anyone 
Md autltor, with extensive experience in working with this important design tool. 
high-frequency ttansistors, communica- .· The review eopy tame from lntusoft's 
tibns, microwave electronics and the de. Australian disttibutor ME Technologies, 
sign of radar systems. . ..... : .. . . of PO Box 50, ·Dyers Crossing 2429, 
. In this book he has provided a 'good whieh can supply copies by mail for the 

L....,~ ..... ,.,,.. .. .._ .... ..., .• ...:.· .;.o,; ... '""'",. ~~~~;..:..i· , •• · practical handoook on using a PC-based price qlloted. (J.R.) · · + 
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SPEEO TEST 
YOUR PC 
You've se the 
Landmark peed Rating 
advertised y major PC 
manufactu rs, now you 
can have ur 
copy o1 th Landmark System Speed Testr~. Accurately 
measure ~U, math, and video speeds to make an informed 
purchasin decision, determine the best PC whose PC is 
really fast ! Includes the Landmark AT CMOS RAM Setup 
program t update your system configuratioo on-the-fly. 

PC WON'T BOOT? THEN JUST 
KICKSTART IT! 

Don't replace your motherboard, don't call service, use 
KickStart 2™. When serious hardware problems occur, 
nothing gets you up and running as fast. KickStart 2 
measures power within 2.5% on all four voltages, shol'is 
Power-On Self· Test (POST) failure codes, and features on; . 
board ROM-based di~nostics allowing you to determine and 
remedy the problem (plickly, easily, and inexpensively! 
Built-in serial and parallel 110 allows for testing via modem, 
or simply logging res~ts to a remote terminal, printer or 
laptop. You can configure your own test routines and store .,__...,. _________ ...,.them in 

THE MINUTE SOLUTION TO 
FLOP Y DRIVE FAILURE 
With Alig t™ you can clean, diagnose, arri align your floppy 
drives in i nut es witoout a scope. Patented technology 
requires o ly screwdnver to pertorm ANSI-accurate 
alignment (.3 mil). 
Alignit is 'lea/ for coiporate users with 2 cr more PCs 
because it includes a "GOLD STANDARD" feature so you 
can align II your PCs to the same in·house standard, 
guarantee ng that all your floppies are perfect/)! 
interchandeable between PCs. 
80% of aTI floppy drive failures can be fixed with Alignit so 
don't repl•ce your drive, save time and mooey instead. 
Includes ~ual size floppies, (both high and low density) and 
no·mess re-lubricated cleaning diskettes (both sizes) good 
for 180 u es. Replacements and single drive size versions 
available. For al PCs and compatibles. 

KickStart 2's 
battery 
backed-up 
CMOS RAM 
saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart AT ROM BIOS for testing 
PCs that don't issue POST codes. KickStart 2 tests your 
system regardless of OIS (even UNIX). 
On-board switches, LEDs, ard digital displays allow 
complete control over testing in systems lacking video or 
disk (ideal for motherboard or system burn-in). 
Kick Start 2 is the ultimate SECURITY CARD too! With both 
supervisor and user l6'1els of password protection, you can 
prevent unauthorised use of your PC and accidental running 
of destructive tests. 

HARD CORE TESTING FOR 
PROFESSIONALS 
Landmark/SuperSoft Service DlagnosllC&m is ideal for 
professionals requiring the most exhaustive diagnostic lest 
capabilities. Each mooule is CPU specific, including PC, 
XT, AT, 386/486, and PS/2. Since 1981 major 
manufacturers like Waig, Xerox, Prime, Sony, DEC, NEC, 
and NCR have relied on Service Diagnostics to tackle 
their tougest operating problems. 
Intended for professioolil service and repair technicians, 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on·line help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, flq:>py, lixed and non-standard disk 
drives, standard/non·S:andard printers, system board, 
video, com ports and all keyboards. Utilities include low· 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on 
unformatted 11oppies and allows for restore after reformat. 
Ideal for UNIX and other operating systems, the self· 
booting version doesn't require DOS. The manual offers 
troubleshooting tips to the component level. Also available 
in a complete Kit including; all CPU specific software, dual 
size floppy alignment software (see Alignit), and PCIXT & 
AT ROM POSTS. WIMer Of the PC MagBZine Editor's 
Choice Awsrtl In August 1990. 

lnterworld Electronics & 
Computer Industries (Aust) Pty Ltd 

1 G Eskay Road, Oakleigh .Tel: (03} 563 7066 
South, VIC 3167 Fax: (03) 563 7337 
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Win one of these Hewlett 



P3ckard Digital·.. Scopes 
To enter this draw all you have to do is, simply 
subscribe or extend your current subscription to 
Electronics Australia. And, at the moment we 
are offering a further discount off our normal 
discounted subscription price, so now it's only $42 
for 12 issues. That's a saving of over $17 off the 
cover price. 

The new Hewlett-Packard HP 54600A and 
54601A are very compact and light in weight, for 
fully-featured oscilloscopes with lOOMHz 
bandwidth. Not only that, but they've been getting 
rave reviews around the world for the way they 
combine the use, display update speed and 'display 
confidence' of traditional analog' scopes with the 
high performance of a modern digitising 
instrument. 

The 54600A offers two channels, while the 
54601A offers four channels. Both instruments 
feature a sampling rate of 20 megasamples/ second, 
with '.random equivalent time sampling' to give a 
guaranteed bandwith of lOOMHz for all repetitive 
signals, and 2MHz for single-shot measurements. 
Needless to say they have an inbuilt 
microprocessor, and can automatically measure 
most waveform parameters of interest: voltage 
(peak-to-peak, average or RMS), frequency, period, 
pulse width, rise and fall times, duty cycle - all to 
better than 0.4%. Any screen display can be stored 
in memory, sent to a printer or passed to a personal 
computer for further analysis, via optional RS-232C 
or IEEE 488 communications interfaces. 

Other features include a one-touch 'Autoscale' 
button to give clear, locked waveform for virtually 
any signal; a wide range of trigger modes; and the 
ability to capture both fast and slow signals. 

For further information about these products 
please call HP's Customer Information Centre on 
008 033 821 or Melbourne on 272 2555. Hurry 
subscribe today, the offer ends 26.02.92. 

ROW TO BNTER: Simply phone (008) 800 933 and have your credit card details ready for 
our operator. If you do not have a credit card then fill out the coupon attached and pool· if 
the coupon is miaeing, send your name, addreae, phone number and cheque to: Fedaral 
Publishing Company, Freepo•t No. 3, P.O. Box 199, Alexandria, NSW 2015. Any enquirieo 
can be made by phoning (02) 693-6666. Unsigned order• cannot be accepted. 
CONDmONS OF ENTRY: 1. The competition is open only to Australian reeidente 
authorising a new or existing sub•cription to Electronics Australia before l .. t mail on 
26.02.92. Entries received after closing date will not be included. Employees of the Federal 
Publishing Company Pty Ltd. and Hewlett-Packard, their subsiduariea and familiea are not 
eligible to enter. 2. South Australian Reaidenta need not purchase a eubscription to enter, 
but may enter once by submitting their name, addre,. and a hand drawn facisimile of any 
coupons to Federal Publishing Company Ply Ltd. P.O.Box 199, Alexandria, NSW 2015. 8, 
Prize• are not transferrable or exchangeable and may not be converted to cash. 4. The judges' 
decision i• final and no correspondence will be entered into. ll. Description of the competition 
and instructiono on how to enter form a part of the competition conditions. 8. The 
competition mmmences 23.10.91 and cloll@fl l.,t mail on 26.02.92. 7. The draw will take place 
in Sydney on 28.02.92 f!lld will be announced in the Auatralian 04.08.92 and a lat.er issue of 
the magazine. 8. The fil.at prize is an HP54601A valued at $4693. The aecond priie is an 
HP54600A valued at $4652. Total priie valued at $9345 (includes tax). 9. The promoter is 
Federal Publishing Company Pty Ltd, 180 Bourke Rd, Alexandria NSW 2015. Permit No. 
TC9110000 iMued under the lotterle• and Art Uniono Act 1901; Rames and Bingo Perlllit 
Board Permit No. 9110000 iMued on 00/0MH;ACT Permit No. TP9110000 issued under the 
Lotterieo Act, 1964; NT Permit No. 9110000 . 
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When I Think Baik ••• 
by Neville Williams 

Vintage radio receiver design ...... 7 . . . ..... 
Enhanced audio, dualwave tuners & frequency ch8ngers 
During the latter half of the 1930's, the audio systems in Australian radio receivers were upgraded 
by the adoption of negative feedback-offering better sound for both radio and record reproduction. 
Up front, dual- or trtple-band tuners extended their coverage· to the international shortwave bands. 
Ornate edge-lit glass dials became routine, perhaps in anticipation of the day when they would give 
place to a video screen. 

While these and other developments represented the voltage gain of the stage. 6B7S/6G8-G could still serve as plug-in 
can be identified with the late 1930's, the The Radiotroft Designer's Handbook alternatives for the original types in most 
sequence in which they appeared is am- (1940) quotes the 75 as having an in~ audio applications. 
biguous. In the pursuit of market share, herent grid-anode capacitance of 1.7pF However, the full variable-mu charac
manufacturers tended to major on dif- so that, allowing for a gain of 60, this teristic should enable them to be used 
ferent features at different times, with the translated into a dynamic (Miller effect) with variable bias and the valve(s) did, in 
advantage accruing to those that input capacitance of 105pF. fact, find limited use as gain-controlled 
managed to get it right in terms of sales audio amplifiers, supplementing nonnal 
appeal. Duo-diode ·pentodes front-end AOC systems. 

In this present article, it will be more While it could be argued that this was In practice, however, they found their 
realistic simply to discuss aspects of less of a liability ·than the audio bypass ·•·.widest application as IF amplifiers in 
receiver design which characterised the capacitors included elsewhere in the cir- place of the · traditional variable-mu 
period from around 1936 to the outbreak cuitry, engineers saw it as a needless .· 78/5D6/6K7 pentodes - the difference 
of war - an event which was to put . treble loss of original signal that should being that the IF output could be fed to 
domestic radio on hold 'for the duration'. be avoided, even if only on principle. the 6B7S/6G8-G's own diodes for detec-

Fig.5 in the last article typified the Valve manufacturers responded to their tion and AGC voltage. By so doing, the 
design of domestic 4/5-valve mains dilemma with the 2B7 /6B7 /6B8 series of entire tuner could be standardised around 
powered superhets of around 1935/6. duo-diode general purpose pentodes. As two valves, with an antenna feeding into 
Fitted with AGC and magic-eye tuning, an R-C coupled audio amplifier, these of- one end and an audio lead coming out the 
and offering acceptable audio quality, . fered a potential stage gain of 100 but, other (see Fig.2). 
they gave their owners little cause for with a static grid-anode capacitance of .The audio systelll could then likewise 
complaint. In a laboratory situation, how- only . 0.007pF, the Miller effect be self-contained, ranging from a single · 
ever, limitations were still evident - capacitance amounted to less than lpF high-gain valve for an 'el cheapo' mantel 
which posed an ongoing challenge to - compared to 105! . . set, to something more pretentious for 
design engineers. Not surprisirigly, for the cost of a·.. standard or up-market models. 

So it was that while the 2A6fi5/6B6 screen feed ·· resistor .and bypass . It may seem like a small point, but it 
series of hi-mu diode-triodes appeared to capacitors, many engineers opted for ·· fitted in with the emerging philosophy of 
meet .. the immediate need, engineers the diode-pentode rather than the regarding the audio system as an audio 
knew that they were ·lacking in treble diode-triode. amplifier in its own right, rather than 
response because of the so-called Miller Alert to· a still further design optiori, extra stages stuck on the rear. end of a 
effect. Incoming signals were being Australia's Amalgamated Wireless Valve. ·radio set! 
'shunted' by the valves' intrinsic grid- Co (AWV) devised a special variant of · ·. · 
anode capacitance, rendered the more the 6B7, the 6B7S,.followed by its octal· ·Power pentodes .. 
serious by the fact that the anode was not · based equivalent the 6G8-G. Whereas . Back in 1936, the greatest single 
simply an inert electrode but one that car- the original 6B 7 /6B8 had been classified limitatiort on audio quality in 4/5-valve 
ried an amplified version of the signal - as 'remote cut-off' pentodes, the 6B 7S receivers had to do with the power output 
in opposite phase to the grid input and 6G8-G were redesigned with a full pentode. 

The end effect, according to J.M. variable~mu characteristic, cutting off at ·. With their high output impedance, 
Miller of the US Bureau of Standards, -43V - about twice the figure for the these exhibited an exaggerated treble 
was as if the grid-anode capacitance was .. original types. . . response and exaggerated harmonic dis-
(M+ 1) times its actual value, where M A WV engineers reckoned that the · · tortion, when operating into the highly .· 
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WHEN I THINK BACK 
-cautious figure in · wnns of audio· feed-
':back design. . , . . ; 
; · Tile '.figures· indicate, ,!however; :why 

. AWV encouraged engineers to provide a 
· ; capable audio driver ahead of a feedback · 

output stage ~ to· ensure that adequate 
gain would still be available, along with 

i a distortion-free drive voltage. · 
·000\a· .. . .. '' I 

. ', I 

' 'I . ·. T'· 
' 'tr'· 

'410µµr. 
···. · Fig.l(b) is/Was vefy similar to (a), ex- '. 
:.tept :that the blocking capacitor was 1 omitted, ·with the resistor connecting to ' : .. ·· 
·:the anode of the voltage amplifier. · . ' • ' 

· ... I 
" 

With the values shown, the gain teduc- ' · · J · · . 
'fion woUld be identical to that of l(a)- .i , · . . ' .·; • • • • , • • . · ·' • • · ·• ! 

. although in practice, the values j collld : Flg.2: Circuit practice In the later 1930's/ ss ex~mplffled In. Rad/ottonlcii' 81, 

. conceivably'have been juggled slightly to 1 published In November 1937. The choice of 'B 6GB-G In the IF ttsge allowed a 
maintain ·.the effective DC anode feed , 6J7-G pentode to be used as s driver ahead of the then-new 6V6G beam tetrode 
resistance to the 6C6/6J7-G :at the then- : output valve. The circuit also assumes the use offerrlte-cored IF transformers, as 

··recommended level of 250k. .· ... ·, , . : Indicated by the dotted area between windings. , 

Fig.l(c) emerged as 'the rrtdSt popular 1 
... , , 

:configuration of the. day, probably be· . sta~e, but ~so elsewhere in .the audio voice coil and the neganve"feedback'eit-
1cause the feedback percentage was deter- cham. . ' ·· "' . . : · .. . ... cuitry. 1 1 

· • • · . 

·mined by a resistive divider Wired In such circuits,:· the 1.t>ofarity of the I •• ,Unsolder tfiisfdedbacklead antHeaVe 
' <directly acfoss the ou~ut transfonner transfonner , connections are critical, Jr disconnected for the next step. Connect 

primary. · determining whether ' . the . feedback is :, ate loudspeaker, switch the· amplifier on 
With the constants shown the basic : negative or positive --- in the latter case arid feed any- available signal through· it 

divider was set for 10% - although only 1 rendering the amplifier hopelessly unJ ,at a low yolume setting. , .. : . , . . . 
:four-fifths of this, or 8%, would be effec- · stable. Now, keeping your hands dear of high 
· "tive at the grid because of the secondary 1 • ·. • voltage leads, touch the feedback wire on 
:divider fanned by the feedback/load and 1 Voice COii feedback , ·,to the point from which it had been 
grid resistors; ·· · .· · .. , . :' If you have occasion to change the out~ removed. If the .volume level· increases 
· · Again~ some juggling of the divider : put tra~sfotitler in such. equipm~nt, the ··or, more likely, if the amplifier emits a 

, coUld well have·been justified to get the appropn~te procedure 1s ~o !vtre the Joud shriek or.begins to ~motorboat', it is 
, gain reduction closer to the desirable 3:1 · pnmary ~ the most convement manner; 1a pretty sure sign that the feedback is 
. orlOdB. . . • 1 •• • · effecting the necessary connections to B~ now positive. . . , ... · .. . , , 

Such details aside, most 4/5-Valve . plus and the andde -;- or anodes in the ' ! In· this case switch off, reverse the COD· 
receivers· employing negative feedback . .case of a push-pull output stage: ·· '. : nections from the ttansfonner secondary 
. used a simple configuration. along· the : · ~IoY'ever, the leads from the secon~ . ~inding and try again. This time, recon-
· general lines indicated in Fig.1 -"-and 1 wmdmg shoUld. be spot soldered m a :necting the feedback lead .should reduce 
for this we can be duly thankful. Such !. temporary fashmn .~ .. the loudspeaker Jhe sound level from the loudspeaker, in-

)' circuits me inherently stable, and Jailed '., soc~et,. one lead ?emg usually earthed . dicating that die feedback is now .nega
components . can, be ,replaced . with , ... while the otherfeeds the other end of the .• tive, as it should be. ,. ,, . , , , , 

. · equivalent Values Withdutapprehension. . ,1 :A problem .with multi-stage feedback 
... · · This apJ)lies · even ·to a· faulty output ·.· · loops ·is ·that the phase ·of· tlte feedback 
!transformer and, provided the replace· " ·· ·· · "' ·, .: · can still rotate at supersonic frequen· 
:merit is a'functional approximation of the · · · cies, to produce a degree of instability 
·:original/the negative feedback will con- . which ·may ,or .may not compromise 
1 tinue to· ameliorate possible problems . the behaviour of the· system in the 
· with frequency response, distortion and ' · 1 

• • ·• •· .'audible range. : : ·•. · · .· . ·. · ·'· 
;aamping. .· · " · · · : · ·· ' ' : Ideally, 1this should be checked after an 

The same cannot be' said of the more ,. output transfonner has been changed -
complex amfio systems found in contem• '' > I:• a ·procedure which calls for ·a bigh•per• 

. · ]>0rary •·up· market receivers or stand- 'i : . .fonnance '. ·AF /RF . ' signal " generator, 
.. alone audio amplifiers. . In '.·' such . ' .. . . ! I ·, i' .. .. i square•wave' generator and a wide~band 
equipment it was common'practlce''to · ··' ., · · ·uscilloscope. ·· :. ' 
. mount the 'outpuf transformer ott ·the . Jig.3: .. The ,earliest Astatlc ;crystal Bunhis ·assumes:another level of ex· . 
· 
1 chassis, rather than on· the loudspeaker, : pickups had a . straight, .rectangular · pertise and is really outside· the Scope of 
·running the · feedback loop from · the metal arm. This 'then .. new o-7 model, this present article. Domestic 4/S~valve 
·secondary of the olitplJttransfonner to a .featured in our December 1939 Issue,, ; receivers rarely used voice coil feedback, 

· 'pbint relatively early in the audio chain. "'had a more ornate moulded arm with 'if only because, the 'Output transfonner 
The desig1robjective was to combatpos- taffset head to counteract tracing ,,was conventionallytteate<hs part of the 
. sible aberrations not' just iti the output ',error. ,. · '· · · · ' · 'loudspeaker, rather than of the chassis. 
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i Typical circuit 
; It fell my lot to draft the circuit 
!shown in . ig.2, which was devised by 
,AWV A 'cations Engineer R.H. (Dick) 
iErrey. P lished in Radiotronics 81 
:(Novem~1937), it was intended to 
'epitomise appropriate circuit practices 
!for conte rary 4/5-valve superhets. : 
. The tun r was concentrated around a 
,6A8-G anti 6G8-G - in the latter case 
ifot reaso~s 'outlined .earlier. (A separate 

.. iarticle in~e same issue of Radiotronics 
;explains hy a high performance pen~ 
· tocle sho d be provided for in feedback 
,circuits s h as those illustrated in Fig.1 ). 
' The cir~uitry to do with detection and 
;AGC broadly follows recommendations 
('discussedt' n the last article, as also does 
1that invol ing the 6G5/6U5 remote cut
toff 'magi eye' tuning indicator. : 
1: Series sistors in the HT supply to G2 
(of the 6A -G and 6G5/6U5 target are in~ 
r.tended to ovide a self-compensating ef
l'ectfparti ularly if the HT supply voltage 
should ..ri ·above -2sov ,as a· result of 
mains flu tuations. :'' . : i . ' ', ! '.. , 

r By wa of further explanation,:the ar
ticle says that investigation of early com
plaints a out unduly short life of ttining 
indicator reveals that it had commonly 
beeridu. to excessive targ'et 'cortent ·~ 
leading, · n · some ·cases, to the target 
structure ecoming ted hot!. , ·: . . , · · ·· 

,It is.• . so. noteworthy .. thaf'tli~ 'citcdit 

~~~. ii~!~s~~~~~~0t~~~:{~~:~~~ 
input an tlie other to silence 'the tuner by 
interrilp g the supply to the 6G8-G 
screen g#d. The latter prtivisitm was to 
·prevent Jl>ossible break-thro~g~ of .noise 
mterferebce or. powerflll · ft\dio· s1gruils 
when p~ing records; ... ' · ·· , · 
! Itwa8 abOut this time; as lretnettiber, 
that ttys pickups (FigJ) were making 
an ifiiti impact on the !f!arket. While the 
early . tatic piezo models .'Yf ere rather 
Clumsy ·compared 'With thetr postwar 
lightwei ht counterparts, they had tnore 
output• d a much fuller oound'than typi
cal 19 -st}'le · nfagnetlcs~ .. They· con~ 
tributed · significantly to · tlie mid-1930' s 
•Swing combination 'ratliogtams':" · 1 

" The > eatn ' tetrode ' output valve . ls 
referred to· in 'Radiotronics as 'the new 
6V6-G' .:.::.'ofpotential interest tcrset 
makets' ·ca'liSe it represented new teth
nblogy, · dffered a·· marginal increase.' in 
sensitiv tY 'and an· ·extra. watt of power 
~:~~ ~~!~ antbout 10 tnillial,nps e~tta 
: .. N,ote ~rE the .r~ba~k clfcllit'fo~o~s 
F1gJ(c), but with an increased ratio ·of 
20% which according· to Radibtronit:s 
ends up as an effective 10% at the 6V 6-G 
'grid. ' ' ' .. . .. ' 

·emphasis on feedback. ·· · .·. 
,Jn effect, AWV .chose to diverl the 

.extra sensitivity of the 6J7 /6V6 combina
,tion to the negative feedback, .to provide 
~ Jurther contribution to quality rather 
Jhan to .gmn - an .indication .oLthe 
emerging design philosophy of the day. 

. ,"'• 

f''"-~h,'~''""'~."1·.~~1··.1 •, ·,· ,~,' 

iperfonnance 175kHz circuit featured 
1 earlier in this series. ·. 
, .. A point of note is that a pattern of dots 
between the .~indings of dte JF trans
:rormers ·. seekS .to convey the idea that 
each of the relevant coils has a .central 
ferromagnetic cC>re - normally slugs of 
, powdered iron or oxide, moulded with an 
;insulating binder and cemented inside the 
former on which the coils were wound 
• ... As pointed out in the last chapter, .the 
i'nerit or Q-factor of IF transformers had 
.already been boosted . by· ,winding the 
coils with litz wire, which offered a sig
.nificant reduction in their RF resistance. 
It transpired _that insertion of a suitably 
formulated ferrite core through the centre 
:of each winding could provide the re
,Quired .. inductance ... with . fewer turns, 
·therefore with less wire and a still further 
. reduction in RF resistance . 
. .. This, plus the· use 'oflow~ioss moulded 
formers (e.g., Trolitul) and Trolitul-based 
varnish pushed the Q-factOr of 465kHz 

,.. JF transformers to the point where desig· 
.. · , ners, once again, had to balance selec-

tivity ',against )oss of treble . due to 
sideband cutting. . . . . . . . . , . . . . , . 

(The emergence· of Trolitul was fea~ 
''' 

•'. 
tured in the very _ first issue of our 
predecess6r Radio & flobbies ..;;;. April 

· '
1 

· 1939 :-:- in a ,feature ,article and in .an 
RCS advertisement . . . . 

.'fftPJ?··From tht Aprll 1941 'Issue of 
R&H, this Britannic IF transformer, 
minus i Its · shletd can," uses 1 fltz 
ple•wound · coils, · fixed tuning 
capacitors and adjustable ferrite slugs 
.for alignment. . . , 

f< 'i·t~ . , , 

'·' 
.So too~ perhaps,' was ·the tacitacceptance 
of a 1lOOmA power·transformer and the 
specification of 16uF filter capacitors, 
presumably to ensure adequate filtering 
.with the somewhat reduced value of field 
coil impedance. . · 
·· 1 ·on· 'th~ subjettof gain, 'A WV suggests 
that'the sensitivity should still be ade
quate for · the reception of · interstate 
broadcast stations or for 'use . on the 
shortwave·bands.;· ·' ·· 
... · The addition of ari RF 'stage; they sa:y, 
''46llld : ·result in · ·a ·high· performance 
receiver with· ··ample ' gain ·and good 
quality reproduction from both radio and 
records. As :such,·the design would be· 
come·the 1937 counterpart of the high· 

The .same issue c'oritalliett' a contem· 
p0rary ·discussion of. selectivity by R.H. 
prrey, mentioned earlier. Further articles 
un selectivity and coil design appeared in 
the June, July and October 1939 issues, 
written by Eric M. Fanker .;;_ chief en- · 
gineer of Thom & Smith, tnakers of 
"Tasma;receiv~rs). ,,.·.,I .. 

1 
•. 

1 
. . ,. 

·The use of litz wlfe and· femte ·cores 
became so routine from then•·on that they 
were taken for granted, and not neces
sarily designated in circuit diagrams. 

It also became routine to mould cares 
and formers with a matching thread, so 
that IF transformers and tunitlg coils 

1could be aligned by }lOsitioning cores in · 
·the formers, thereby reducing reliance on 
:trimmer capacitors (Fig.4). , , 
· This subject will be discussed in detail . 
;in a later article, to do with receiver 
'alignment 

Shortwave coverage ; 
What triggered consumer interest in 

\shortwave listening in the 1930's is open 
·to speculation, although EA's shortwave 
listening ~lumnist Arthur .Cushen may 
.have offered iU1 inadvertent. clue in ·his 
recent mention· of the,commencement of 
.the BBC's World Service from Daventry, 
UK, in' 1932. ~ · '·' 0 

•• ·, ,.. • • : 

; Pei'hapsir-was·,.1tlso-··due'·i11 1pan':to 
diminishing interesfin m-dina:ry long dis-
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WHEN I THINK BACK 
;tance receptioii. With 'me too' program
ming and the increasing use of transcrip· 
'tion discs, .distant Australian stations no 
longer sounded a11 that different frorn 
:the locals. .. .. . .. , , , .- . . , , 
, ..... By contrast, periodicJ re-broadcasts bf 
overseas . stations often highlighted 
Jiews, sport and events from countries 
\(hafwere still weeks away by steam· 
,ship, .and equally terriote iri tetms of 
culture. With more and more overseas 
broadcasts .penetrating .Australian .air
waves, it was intriguing to discover that 
they could be accessed with an otherwise 
normal receiver . equipped to cover the 
shortwave bands. , ... . . ... . , _ 
:", For listeners in rural areas, .shohwave 
reception offered a further bonus in that 
shortwave transmissions, . both overseas 
and local, could often be heard at .times 
:when atmospheric . , conditions had 
.obliterated broadcast band reception; • · 

Appearing .. on the market from about 
,the ,mid-1930's, -shortwave coverage 
began almost as a fad, but attracted atten
tion :as. the overseas political situation 

· edged wwards war. . . . : . ,.. . ·.· . 1 

.; Most of the resulting receivers were 
D/W (dual wave) types, with coverage 

· from about 16-51 metres (19-6MHz) in 
addition to .the normal broadcast band. 
More pretentious receivers often boasted 
two shortwave bands in addition to the 
J>roadcast band, covering 13-39 .metres 
'(23-7.?MHz) and 35-105 metres (8.6-
7.9MHz) ~ the Jatter taking in both lhe 
40m and 80m amateur bands. J ' • • 

- Because shortwave signals were com~ 
monly weaker ·.than .. local broadcasters, 
adequate receiver sensitivity was essen
. tial. But a normal .4/5-valve D/W super-
het, .with .the ability to .log interstate 

Flg.5: . A,, . sub~assembty · ot 
.'.(presumably) Tssma coils from• the 
late 1930's, ready to be bolted Into a 
t:hassls . ·and fitted with .· cans. 
Alignment trimmers are at the ,top, 
··normally accessable through holes In 
thelrrespectlve cans. ' , . , ,. · · 
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stations, was usually capable of a useful 
performance on short waves. The 5/6-
valve circilits with an RF stage were in-
variably better, ..in .terms both .. of ' I : 'c : ' 

1 
' I' ·' 

Sensitivity .and signnl/rioise ratio. Even a 
few 3/4-valve mantel .sets boasted 
·shortwave coverage, although with strict
ly limited performance. 

·' i' ,, : '' 

.' t: / 

Technically, shortwave coverage in~ 
:.valved the provision of an alternative set 
;Of tuning coils,. with provision to switch 
from the normal broadcast coils to their 
: shortwave . counterparts - ·the latter 
:usually being solenoids comprising a _ 
dozen or so turns of enamelled wire, 
space wound on a former 19mm or so 
in diameter. 

As of ten as not, published circuits did 
:not indicate the switching in detail, if at 
:all. It was assumed that technical person~ 
nel would understand that a rotary switch 
would establish contact with the active 
'end of each winding, as required, the 
'earthy' ends being ,pennanently wired 
into circuit. . 

For dual-wave receivers, commori 
lpractice by the major manufacturers was 
lo use formers and cans long enough and 
·tall enough to accommodate pairs of 
coils in each can. The shortwave coil waS 
:normally at the lower end of the former, 
,to ensure the shortest possible connec~ 
:tions and be far enough away from the 
broadcast winding to minimise Un· 
'desirable coupling effects. 
: Fig.5 is repeated from an article ori 
'contemporary coil design by Eric M. 
Fanker, in R & H for October 1939. It 
;depicts a sub-assembly of dual-wave 
'coils -.oscillator, RF .and antenna -.: 
presum:rbly as .used in·. an · up-market 
Tasma receiver. . - · : · .. 
· Alignment ··trimmers, one', for, ·each 

'winding, are so positioned as to be acces~ 
sible through the top of the individual 
cans. In the accompanyirig' article, Eric 
Fanker explains the role of ferrite cores 
in the broadcast coils ·but says that, at 
higher signal frequencies, core losses 
would tend to overtake ·. antidpated 
,benefits, rendering them of little value;. · 

'Nonna! layout practice was to ·mount 
the coils alongside the tuning gang,· with 
the decks of a rotary bandswitch immedi
ately below and the relevant frequency 
changer - and possibly RF amplifier--. 
valves nearby. , ·. , ' · · : ; ,, 

For each model, bench wirers were re· 
quired to adhere· strictly to a predeter
.rnined wiring ·pattern, . to :ensure the 
shortest possible signal paths on the high 
frequency band(s) and to minimise pos
sible stray coupling between them. , ·· .· 
. • The first rotary bandchange switch that · 

. ',, i 

' \. h ;~ 

,'.(I 

/ ' 

'lg.6:··. A··' 1Srltannlc ·pre-asRembied 
dual-wave t:ol/ unit advertised In the 
Apr/I 1941 Issue of R&H. Mounted on a 
bracket attached to a Yaxtey switch, It 
Is typical of units ·often :used In 
<home-bu/It , or small ·productlon..,.un 
415-valve superhets. ·. . .· .··· . ; 
. :,,, ·,,. ),'"' ·' 

lean recall was a dubious device, with .a 
,separate, rather ·cumbersome wafer 
mechanism for each pole, supported by 
side-rods· and spacers .. The common con
tact on each wafer was a plated semi-cir
cular strip -the ··other · · half-sector 
. ' accommodating an arc of rounded brass 
rivets; each provided with a solder tag. , , 

·Contact between strip and "rivets .on 
.eath wafer depended on a springy wiper 
.blade, supported on . a central rotatable 
shaft by moulded spacers. ' .· 
, · .Qne end ·of each wiper rested on the 
relevant contact strip; the other end was 
so shaped, with .a.hole or dimple, _that it 
would mount·and drop over the selected 
·stud, establishing the desired circuit con-
nection. ,,. . , . 
: ,At best; . :the .ineclianism had a : rather 

stiff and imprecise action, rendered so by 
:the need to disengage and re-locate each 
wiper on a ·new stud in the somewhat 
flexible assembly~ At worst, it was neces
sary to 'wiggle' the knob each time it was 
moved to ensure adequate contact ... · 
; If a collector should come . across a 

·.:Vintage receiver With a $Witch answering 
this description, you will be looking at an 
. historical ·relic·· · - .· but a potentially 
troublesome one! , . , . - , 1 • 

:··.Fortunately, ;',before ... ·1·,•many .. such 
·receivers were ·produced,, 'Yaxley' brand 
·switches appeared on the market -fol
lowed, some years later, by a fook-alike 
which was marketed locally under the 



AWA/Jak banner. Both used a front clicker plate to provide 
positive · dexing, and wafers able to accommodate multiple 
poles. Th se employed small, low-drag, silver-plated contacts. 

Notabl trouble-free, YaxleyOak inspired rotary switches are 
still with decades later, and used for a variety of pmposes. 

In the ajor factories, it was possible to use separate coils, 
switches, capacitors and valves because the optimum place
ment for very component and every lead could be determined 
in facto prototypes and duplicated, as a mandatory require
ment, by roduction line assemblers and wirers. 

But in e realm of hobbyists and kit suppliers, cottage in
dustry as emblers and even small factories, rigid control of 
wiring w s less practical and shortwave performance could 
suffer as consequence. 

Reac · g to the situation, componc11 l suppliers made avail
able a v · ety of pre-wired sub-assemblies which could be 
mounted in otherwise complete chassis, and installed by con
necting u a few external leads. 

The le st pretentious of such sub-a. · .!mblies comprised a 
Yaxley ot Oak switch on a bracket, on which was mounted two 
antenna dolls and two oscillator coils, as for a 4/5-valve super
het 

The as embly was often held in place by the lock-nut on the 
switch s aft and wired up according to the maker's instruc
tions. (S Fig.6). 

structure, with a transconductance of 3mS (3mA/V) - being a 
very willing oscillator as a result! 

In the mixer section, G 1 was .the remote cut-off signal 
input grid, and G2 a screen grid; G3 was tied internally to 
the triode grid for oscillator injection, with G4 tied to G2 
to provide further screening. 

The input and output impedances of the mixer were higher 
than those of the 6A8-G, offering the designer improved per
formance by increasing the dynamic resistance of the input and 
oulput tuned circuits and optimising the oscillator grid current 

Compared to the pentagrid series, oscillator frequency shift 
due to applied voltages was said to be reduced by about 10: 1. 

The 6J8-G, described as a triode heptode, also featured a 
separate triode but differed from the 6K8-G in having a supres
sor grid, GS, in the mixer. This was tied internally to the 
cathode. 

It had slightly lower oscillator and conversion conductance 
than the 6K8-G but, as I recall, was credited with higher output 
impedance, even better oscillator stability and a better sig
naVnoise ratio. In Australia, at least, it ultimately became the 
more popular of the two types. 

Other frequency changers appeared in Australian receivers 
in the 1930's, such as the Philips/Mullard octodes. But while 
they had their supporters, they were very much in the commer
cial minority. 

(To be continued) 
At the ther extreme were complete and much more expen

sive tun sub-assemblies carrying the tuning gang and even 
the sockets for the frequency changer - and possibly RF - .-'"'---------------
valves, 1 pre-wired and pre~tested. 

Bolted into a suitable space in the host chassis, such units 
largely viated any uncertainty about 'will it work?' Any 
number f variants between these two extremes may tum up in 
reclaim ' valve receivers. 

Frequ ncy changers 
At this point it had been planned to include a few.paragraphs 

about th associated dial mechanisms and the problem of 
locatinf.· d tuning shortwave stations, but for space reasons, 
this has ad to be held over until the next article. 

It is a ropriate, however, to round off this present discus
sion wi a few relevant observations about frequency changer 
valves. · 

Thro?hout the rnid-1930's, most mains powered receivers 
had use a pentagrid converter in the 2A 7 /6A 7 /6A8-G series. 
These d done a useful job on both the broadcast and 
shortwa bands, although limitations had become apparent in 
the 20 region when changing conditions heightened inter
est in th 13-metre (22MHz) band. 

At th. frequency, the somewhat makeshift triode oscillator 
in the p tagrid series tended to become unreliable with ageing 
valves dr reduced supply voltages, as well as exhibiting fre
quency ~hift with fluctuating AGC or other voltages affecting 
the mixer section. The resultant detuning tended to exaggerate 
the effedt of signal fading. 

In Rddiotronics 84 (March 1936), AWV announced the 
pending! release of two new frequency changer valves to 
replace te 6A8 series: the 6K8-G and 6J8-G. These would use 
the samb base and socket connections but could offer im~ 
p~ov~d herf ormance, given minor changes in the associated 
crrcwll)j. 

As I !call, the 6K8-G was the first to become available in 
quantit possibly because it had greater support on the 
Americ market. 
Desc~bed as a triode-hexode, the triode was a separate 
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Conducted by Jim Rowe 

A minor milestone, rnore on project safety, 
and a young reader asks about the volt ... 

' ' 

There's been a few interesting letters in response to the comments published in last Novembe~s 
column, taking us to task about safety aspects of our projects. We have a look at these this month, 
and also try to help a young reader who's having difficulty trying to understand exactly what we 
mean by a 'volt'. It's a concept that has given many of us trouble, and I'm sure he's not alone. 

A mere 50 episodes sounds pretty tri
fling in comparison, doesn't it? But I 
lhink I'm getting the hang of it, now, at 
least. .. 

Before we jump once more into the 
fray, though, dear friends, I've just no
ticed that last month's Forum column 
was actually the 50th that I have 
'conducted' since taldng over the column 
in December 1987. It may not mean all let battle commence! 
that much to most readers, I guess, but to So let's press on, and get cracking with 
me the realisation came as something of episode 51 of lhe present series. You'll 
a surprise. recall, I trust, that in the November issue 

Actually the term 'conducting' sounds we quoted fairly substantially from a 
a bit odd, as a description of the humble couple of letters sent by Ian McGrath of 
activities one perfonns in keeping this Moulden in the Northern Territory. Mr 
venerable column going. It also sounds a McGrath was quite critical of some of 
bit grandiose, for a task that superficially lhe recent projects we've described, in 
involves little more than selecting letters terms of their safety aspects. His criti
from the bulging Forum correspondence cisms were constructive and carefully 
file each month, and then typing them explained, and on the whole I believe 
tediously and painstakingly into my they were fairly justified- so much so 
word processor... that we've resolved to pay much greater 

The term 'conductor' conjures up a · attention to this area in the future. 
much more impressive image of a majes- ·· In the column concerned I also noted 
tic figure in a dress suit, waving a baton .. the suggestion made by Ken Laird, of 
imperiously in front of a group of per- · Melbourne kit firm Kalex, that we swing 
formers. Or a stout copper rod with over to using the IEC mains connector 
spikes on the top, pointing towards the system for our projects. This too was a 
heavens in a fierce electrical storm, to very constructive suggestion, and we're 
attract all manner of impressive lightning putting it into practice too. 
discharges... . Traditional wisdom has it that only a 

Come to think of it, with all the heated fool hangs out their dirty linen in public, 
discussions that we get at times, I sup- and I suppose many magazine editors 
pose there are a few similarities! would have reacted to criticisms like 

Still, whether it's a baton or a copper those from Mr McGrath by replying in 
rod, or whatever, I do seem to have kept private, and then publishing a few unob
it metaphorically aloft for no less than 50 trusive 'Notes and Errata' to solve the 
episodes now, and hopefully in a reason- problem. But I guess I'm getting a bit too 
ably entertaining fashion. old now to worry much about looking 

Mind you, I still have a long way to go foolish, or to try pretending that I/we 
before I would make any sort of impres- never make mistakes. Nowadays I'm 
sion on the previous record. Our former well aware of having made mistakes, and 
Editor-in-Chief (and current 'When I by the truckload- my only consolation 
Think Back' columnist) Neville .Wil- being in the old saying that 'He who has 
Iiams started the column off in Septem- never made a mistake has never done 
ber 1950, under its fonner heading 'Let's anything'. 
Buy An Argument', and kept it going for In any case, when I read Mr McGrath's 
over 37 years - no less than 440 epi- criticisms myself, it struck me that the 
sades. Quite an achievement! points he raised made very interesting 
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reading, and really needed to be pub
lished on that score alone. Judging from 
the letters that have arrived since the No
vember column was published, it looks 
as if I was right in that decision at least 
Apparently quite a few people found the 
comments of Mr McGrath and Mr Laird 
of interest, and have been motivated to 
offer some of their own. That's the whole 
idea of 'Forum', after all... 

But enough preambulising (yes, I 
know it isn't in the dictionary, but you 
know what I mean). Let's see what some 
of the readers concerned actually had to 
say. 

One of them, Mr I. W. Cowan of 
Hawker in the ACT, actually wanted to 
take Ian McGrath to task over his quota
tion from a particular Australian safety 
standard: 

I think you surrendered a little too 
meekly to your correspondent Mr Ian 
McGrath. His statements are not as cor
rect as you give him credit for. 

He cites AS3000 as his authority for 
taking you to task over the earthing 
practices apparently recommended in an 
earlier issue, in relation to a power sup
ply construction project. This specifica
tion is not relevant to the case in point
it relates to buildings, structures and 
premises, but not to equipment which 
may be operated therein. 

The relevant specification is AS3100, 
which sets out the general requirements 
for electrical materials and equipment. It 
has a reasonably detailed section on 
earthing, and I note with interest that the 
use of a constructional bolt, stud or 
screw for the attachment of an earthing 
conductor is acceptable, providing some 
commonsense requirements are satisfied. 

Well - it looks as if we may not have 
been alone in making a blue, according 
to Mr Cowan. I must confess that I didn't 
check Mr McGrath's reference to 



,, . 

. ' 

ASjOO myself, because as I explained 
at the clil end of the November column 
:~~~!~.actually ha~e a foll, s~t o~! the 

.· •Wheilier or not I ·'surrendered .·a·little 
too m~kly' to the original eriticisms:is a 
matter ~f opinion, I guess. I did point out 
~arev~n if using .a trans~onner mo~t· 
mg bolt to attach the earthmg connection 
was s~ctly wrong, in at least a propor
tion of cases (like Peter Phillips' power 
supply , it seemed to make little differ· 
.ence nil practical terms~ . • ' ·•. ·1 

Alth~ugh I didn't actuallysay so at the 
timde.· couldn't really .see why ·it was 
suppo dly ·so·. dangerous· to use one of 
;the sformer mounting bolts to attach 
the eahh·connection lug to the trans· 
former! frame and case. And where the 
.case is metal, and we ;use· :the · corl'ect 
assem61y of spring washers,· etc., I Still 
can't·~ anything wrong with this ap· 
proa~h So assuming Mr Cowan is right, 
it's a lief to discover that the·relevant 
stan d actually allows this to be done. 
Thatlki for pointing this out, Mt Cowan -"1 at least we won't have to drill 
eflanxtrga oles i°. .transfor~er ~~uri~ing 

1 "' . ' 

· (Mi~d :you,.· many of Mr McGrath's 
•'Other oints were much ·more valid; for 
:exam le ·we'll definitely have to avoid 

. ' . , ~ ' ' ,' . ~ '·' 

I ! ~ ,. \ • ' ' 

,,'' '•' ., : .. ',, 

·using ·,bolts that tighten· up through a chassis of the li'ansfonner has come into 
:layer of plastic, so they'd become loose contact with any part of either winding. 
and prejudice the earthing when every· · .. lf a transformer which is · manufac· 
.thing became overheated.) .. •. , · : · · · tured to the Australian Standard is sup· 
.Torol·d.:a. ltr'ans,.'for· m· ers .plied/fitted to kits, then·the chances of 
· · the primary becoming shorted to either 
··Moving on, the next letter came from secondary or chassis is extremely re· 

'Mr S. Calder, who mns the firm· Hycal mote.' I know Jaycar Electronics have 
·Electronics in Parramatta, NSW. As reg· , these approved transformers, but if their 
·ular readers will be no doubt be aware, kits are supplied with them or not I do 
Hycal advertises regularly as a specialist .not know. ·· 
.fo the repair of kits; so Mr Calder's com· Most of the transformer failures I have 
1ments areofparticularrelevance. ···· seen are caused by operating a trans· 
. We don't have the space to reproduce former designed for 220V AC or 60Hz 

.the whole of his letter here, because of its from 240V AC 50Hz. The difference be· 
:length,:However I've· selected the mo·st tween 60Hz and 50Hz causes· the mag· 
interestlngsections:Asyou'llsee,oneof ·netising ·current· and often the 
the points he raises is ·the safety aspects temperature·to rise dramatically. 
of toroidal power transformers, which , '.' Toroidal transformers are fairly danw 
are currently in vogue for things like am· · gerous. They have basically no protec· 
plifiers and power inverters: · ·tion against failure. With the .approved 

It is good to see the safety of kits and E·core type transformers the primary 
·projects being discussed. At ·Hy cal we and secondary windings are separated, 
service a fair range of products and kits. with the primary on one bobbin and the 
• On average' we have usually .at least ·secondary on the other and with insula· 
one, sometimes ·tWo transformers,per :tion in between.· When the transformer 
month that have failed with the primaries fails, there is no danger of the· primary 
burnt ·out, or shorted turns either on the .contacting the secondary. However with 
primary or secondary windings. · 1 

• • • •a toroidal transformer the secondary is 
· ·· 1 have not seen a failure where ·the "wound directly over the primary .. What's 
primary or ·secondary has actually more, there is often pressure addedfrom 
melted the bobbin to ·a stage where the the mounting plates atzd mounting bolt. 
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With regard to earthing,. any control, transformer/power pack with a back 
switch, transformer or metal chassis plane, incorporating an·IED socket -
with mains power cabling should be , perhaps also a mains fuse and switch . 

. ·If .the transformer is subject to abuse, earthed. In most projects with a metal Emanating from the other end of the 
over voitage, incorrect frequency, high ·toggle switch used as the mains power . case, facing into the project, would be 
, secondary current etc., and the. tempera·· · switch and where the front panel is plas· ·the low voltage AC or DC leads, depend· 
ture of .the transformer exceeds its rat- tic, the switch body should be earthed. If·· . ing on· the model, together with a lead 
ings, there is a distinct possibility bf the the front panel is metal then the earth/or connected to the mains earth pin on the 
insulation melting and allowing contact the power switch is made via the front /ED connector. Such a unit could then be 
between the primary and secondary. panel being earthed. This does not seem mounted on the rear panel of a project, 

In a power amplifier situation.where ·to happen too often in kit projects. The hopefully overcoming the issues .which 
the zero volt rail is not earthed, the am- technicians at Hycal check the earthing have been raised.· 

;:plijier could be quite)ethal, or damage · pf kits when they are being repaired and .1 might add that I have been using /ED 
··other equipment conitected to it. ' .. ;,,·. .constructed, and change the wiring as sockets in projects for some years, as 

1 have seen only three toroidal failures; required/or proper earthing. they provide a convenient method of 
One was in a disco mixing console made . Thanks for your comments, Mr Calder, being able to· vary the length of mains 

·. by Cashmore Sound. The toroidal sits on and also for your suggestions about ways leads on equipment, on the occasions 
··the heatsink for the power amplifiers....... of improving the safety of our projects. I that you may wish to take it out of the 
'a big no-no in my opinion. The haven'treproducedthemhere,butwe've ·workshop./Jendtohaveleadsonshelf· 
, transformer's primary had failed, proba· taken careful note of them and will try to mounted gear only as long as they need . 
·· bly with a shorted turn at first, which put them into effect. . to be, to reach their assigned mains out· 
, caused much more heat and had finally ·, · I guess Mr Calder is also right in his . let. . .. . 
. melted the tubing on the primary connec· ; suggestion that. many toroidal power -Thanks, for your 8uggestion too, Mr 
· tion to a terminal block. The unit is'not .. transformers are essentially less safe Wark. It sounds as if it would indeed be 
fused, and the transformer's primary · than traditional E-1 types. I don't know an elegant solution to the problem of en-

, winding wires going to the terminal about you, but I hadn't quite noticed this suring the safety of rnains·powered pro
'. block had melted. before. Certainly the common technique jetts, combining· the safety of a plug 
: The second toroidal was ·one used in of apparently putting one winding over pack with the convenience of a built-in 
·an Altronics inverter. The unit was not · the other, with a layer of plastic insula-. supply - and adding a few extra bene
_ producing the full 240V outputi and . tion tape between the two, seems likely· fits as well. Now all we have to do is 
when loaded with a JOOW lamp the volt· to be less safe than the modem approach persuade one of the power frans

. dge would drop further. The inverter was . of two separate high·tetnperature rating former/power supply makers to produce 

. about 18 months old, and according to . bobbins side by side, .with a 'washer' of. some bolt-in power packs of the type 
the customer had very little use. I eventu· fire-proof insulation between them. . you've described! ·. :. . 
ally found a breakdown in insulation be- · But perhaps there's more safety built · By the way I note that you use the t.erin 
tween the 240V winding and the 12V into a modem toroidal transforriler than ''IED socket' ·all the way through your 
winding used for the feedback circuit. we think, and if this is so I hope one of letter. You've thrown me a bit with that 
This feedback circuit draws only a very their designers Jot manufacturers will let one, I'm afraid. In picturing the unit you 
-small sampling. current from this wind- us know and set the record straight . .' describe, rd imagine it to have what I 
ing, and so it could not have been over· . Actually in principle I don't see why a 1would describe as an 'IEC captive plug' 
loaded unless s()mething ih'this area had . ~toroidal transfonner can't have fully sep- . fitted to the rear panel; to mate with the 
failed. I checked, and this circuit was l'arate bobbins, like an E-I type or one of ·usual appliance cord ending in what I 
working correctly. I sent the transjottner 'those 'C·core' transfonners that were would again call a 'cord-type IEC 
·back to Altronics and they replaced it, as .. used in some of the last last valve-type ·socket' .1 Is your description an alterna· 
it seemed that the transformer was defec- .:TV receivers. It should also be possible tive accepted in some countries or 
:tive from manufacture. It had no signs of ·to mount them in a way which doesn't branches of engineering? 
overheating, etc. subject the windings and insulation to Rightly or wrongly;I have the impres-
, The third transf oniter was'in a power pressure, too;. ·sion that the connector system concerned 

amplifier that a constructor had built in , Now let's look at one more lettet cin ·confonns to International Electrotechni· 
a wooden box. The transformer was .'the subject of safety, which came from cal Commission specification IEC320, 
charcoal black when the unit was Mr John Wark of Carlingford in NSW. and also to another standard known as 
brought· to me, and the customet said '.Mr Wark picks 1up on the topic of CEE22. But perhaps it goes by another 
that during· the night the amplifier 1plugpacks and connectors: monicker as well ... 
stopped working. He had a spare ampli· Plugpacks may well have their plate, By the way I have pirssed your com-
fier, and disconnected the inputs - however they can be inconvenient inas- ments about Peter Phillips' Basic Elec
which used plastic shrouded RCA con- much as .if you have a number of them ·tronics article over to Peter, who will no 
.nectors. He then went to remove the runningfrom a power board, the 'Law of .doubt get back tO you himself. 
· speaker connections, which used metal Tangling .Lead! will inevitably prevail. · ·And now let's leave the topic of pro} 
6.5mm phone plugs,r and when·. he The problem of failure ofleads can also .ectsafety,at least fora while,and tum to 
touched one of these he had received a arise. This is particularly irritating when something much more fundamental. 
huge electric shock. the ·open circuit happens 10 occur at or ' • , · - · -
, 1 had a look at the toroidal trans- near where thelead enters the case. What IS 8 VOit? , , "· 

former. and sure enough there was a low Might'/ therefore offer the.following . As I mentioned in the introduction, 
,resistance from primary to secondary solution to the problem. A little elegant I've had a .letter from a yourig reader 
winding. The zero volt rail in the ampliM maybe, and probably more expensive. struggling with the exact meaning of the 
fier was not earthed. What is needed is an encapsulated term 'voltage'. It's .good to see young 
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people ot only getting involved in elec· 
tronics, ut also trying to dive in' below 
the sup rficial level of 'I dunno·how ·it 
works, t when I do this 1he right things 
happen' The only problem is that when 
you do to look more closely at funda~ 
mental · oncepts, things can often get 
rather h rd to explain! '" : ·, ·· 

But I m jumping the gun. The young 
reader· oncemed is Sam Benson, 'Of 
Highga Hill· in Queensland, ... and he's 
15. Her 's what he asks: 
, Woul you, or someone' else, ·please 

clarify hat voltage really is. We know 
that it i a potential difference or electro· 
motive rce between two points, but that 
still do s not explain fully what voltage 
is. If yo . have, as an example, 1000 pos· 
itively harged atoms separated from 
1000 n gatively charged atoms, can Jhe 
numbe of volts .as a figure be estab· 
lished,. 'ke it can be done with current
where ne amp equals 6.25x1018 elec~ 
Jrons fl wing past a given point per sec
ond? 0 is it a case of knowing our total 
resista ce and wanted current, and then 
using IJhm's law to calculate the re· 

qu;fe~J:~~~,?otherwise I ~ill be totally 
lost in trying to understand the Basic 
Electro ics series of articles. , " .. 
.·.Than ,s for having the interest to write 

N W AVAILABLE· 
·...... .. ... 1· GA.IN', · . 

. ·. . ,.,, 

I "' ···' ,. 

·//~~~! 
first edition proved very 

pop lar . with . students : and 
hob yists alike, and sold out If you 
mis~ed this revised second edition 
on f e news stands, we still have 
: limit d stocks; ... · · , · · 

Ava lal>le' fof '$5.95 · (includinf 
po~tage and packing) from 
Federal . Publishing Co Book 

, Shdp, P.O. Box 199, Alexandria, , 
NSW 2015 . .. 

in, Satn, and I'm sorrY'it's taken me a 
while to work through other things and 
get to the point of trying to give you an 
answer. I hope you haven't lost heart or 
interest yet, .because your desire to un~ 
derstand the basic concepts better is very 
commendable. All the· great .develop;. 
ments in science and technology· have 
come· from people like yourself, who 
weren't happy with the explanations they 
were given,. and wanted to .find out 
MORE ....... ,go·keep it up. We need more 
people just like you! 
; Now to try providing an answer to 
Sam Benson's question, which I confess 
·sent me searching back through a variety 
of basic textbooks, old and new .. ;. 

Since Mr Benson is obviously aware 
that an amp of current is equal to 6.242 x 
1018 electrons flowing past a given point 
in a circuit each second, let's start .more 
or less from there. ·The· significance of 
that particular number of electrons is that 
they carry a certain amount of electrical 
charge,which in this case is.regardedby 
convention as being of negative polarity. 
An equivalent amount of positive charge 
is carried by the same number of protons, 
or of ionised atoms that have· lost one 
electron. 
. The actual ~uantity of charge carried 

by 6.242 x 101 electrons, protons orions 
,, ,, ' 

fa1rnowil'as one ·cou1omh '-2ill'honottr'M 
Charles .Coulomb, who is credited with 
discovering in 1785 the 'inverse square 
law' of ·magnetic and .electric attrac
tion/repulsion. So a current of one ·amp 
corresponds to one coulomb of charge 
flowing past a given point each second. 
, But what is electric charge, exactly? 

Well,.:it's essentially a manifestation of 
electrical· energy. itself. So if you like, 
one coulomb is the amount of negative 
electrical energy carried by 6.242 x 1018 

electrons, or the amount of positive elec
trical energy carried by the sarrie number 
?f protons or singly-charged positive 
ions. i , . . .•.. 

: And how do we get positive and nega
tive electrical energy? Basically, by 
'persuading' electrons to part ·company 
from their atoms and move away. This 
creates an· imbalance - a '.tension' -
between the two, because we're disturb
ing the 'rest' condition of the atoms, 
where everything is· in balance: ·equal 
numbers of electrons and protons, etc. 

·So when we somehow. persuade an 
electron to leave its atom, there's a natu· 
ral tendency for ·it ·to be attracted back 
again, in orderto restore the status quo. 
In other words there's a 'pull' or force 
field linking the two, which we describe 
as an electric field. And in doing all this 

r ·- - - - - - - - - - - - - - , 
I ~ANTARCTICA .I 
I · ' ~,, ~1Natu~1,R,eserve Devoted to Peace and Science I 
I" ''t99lAUStRAllA'N'NATl"ONAL ·ANTARCTIC' .. I 
I ·. . I ·.; ·::RES'EARCH' EXPEDITIONS ! " • .I 
I., 'I'h'e An~arctic p1Jl~ion' ihvit.es application~ tio~ qualified men and women to participate.in.the 1993 ·· 1 

· Australian Nat1onal·Antatct1C Research Expeditions (ANARE). . . . 

Ii·,' COMMUNICATIONS TECHNICALOFF.ICERS ' j I 
I 1 
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in one of the worlds' most remote and harsh environments. They must be able to work with a minimum of direct 
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Applicants are expected to have a wide knowledge and experience of HF /VHF, satellite and data equipment. · 

I : ' ' TECHNICAL COMMUNICATOR ' I 
I · · ~$~6 UlS - $.29 943 i~ Austra~ia p.a. $~1. 5~8 ~.$56 !26 in ~ntarctic'a P:a. : 'I 

.· Duties include operating communications equipment and assisting in the installation and maintenance of equipment. . I .Preferred applicants will have 25 wpm typing, commercial operating and equipment maintenance experience. . I 
The anticipated period of employment for both the above positions will be September 1992 to January 1994. 

I.· . Eligibility requirements apply and will be forwarded with the information pack. For furtherinformation and official I 
·· application forms please contact the Expedition Recruitment Clerk by telephoning 008 030 755. · : , 

I 
· Expedition Recruitment Clerk; Antarctic Division, Channel Highway, KINGSTON, TAS.1 7050 : ··, 

1
. 

· · ' . . . •Applications close on 22 February, 1991 , , · · ·· , "r • , 6 

L
. . The Antarctic Division is a~ equal opportunity emplll)'er and maintains a smoke free wo·BJ,g--.!J 

. . . Depanment of the Arts, Sport, the Environment, Tourism and Territories . . . , . , .. .. i ···:-.- ·- --------·-·-· .. 
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work .:.... expend energy .:.....; in pumping It's much the same in an electrical cir-
the water up there; but when it's up there, cuit. If we have a battery; which uses 

FORUM 
it represents stored or potential energy. chemical energy to produce a pressure of 

w~'ve 'in effect established a unit of elec- Because the water has a natural tendency 12 volts, this means that it's capable of 
trical energy, consisting of a negative to return to the pool (in this case due to making each coulomb of stored charge 
charge (the electron), a positive charge gravity), there's the opportunity for get- release 12 joules. How ·quickly that 
(the ionised atom) and the field between ting the water in the tank to return most stored energy is released depends upon 
them; , · of the stored energy ,;__for example by our circuit, and how rapidly it allows the 

But note ·.that in order to separate the getting it to tum a water wheel or tur- charge to'flow back'. 
electron from the atom, work had to be bine, on its way down again. Now the basic quality of our electrical 
done. In effect, what we've really done is : Note that we have to use a pump to circuit that tegnlates how fastthe charge 
transform enetgy from one form into an- exert pressure on the water, to overcome is allowed to flow is its resistance; A low 
other. its natural tendency to remain in the pool resistance allows the charge to flow 

In a battery, -the energy comes frdm and force it up into the tank. And when quickly (like large diameter pipes), for a 
chemical interaction between the materi- the water is up in the tank, it in tum given pressure, while a high resistance 

- als that make up the battery. In a genera- exerts a pressure on the tank (and any only allows it to flow slowly (like a nar-
tor, it comes in the form of mechanical pipes or valves), in an attempt to return row pipe). 
energy from the steam turbine, petrol en- 'again. , '· ' ; · · 
gine m diesel engine used to trim the ·· In the same way, we really have to Unit ·Of resistance 
generator's drive shaft. Similarly in a exert an electrical 'pressure' on our elec- As you probably know already, the 
solar cell, _the energy comes from ·the .trans, to separate them from their atoms unit of resistance is the ohm, and Ohm's 
photohs oflightradiation. and collect them together in one place. law defines one ohm as the resistance 
- . · · And once they're separated and col- which requires one volt of pressure to 

Energy conversion lected, they· in< turn also exert a produce a current flow of one ampere. 
· In each case, the incoming energy is 'pressure', in• their attempt to separate ('amp'). 
basically being converted from its exist- and return to the original situation. Now remember that 'one amp is basi-
ing form into electrical energy, in the By now, you've probably guessed tally one coulomb of charge moving past 
Jorll1 ofour separated electrical charges. what we· call that electrical pressure: a given point in a circuit per second. So if 

Now a:s we've seen, once our electrons when it's stored up in potential form we we have a circuit with a resistance of one 
have been separated from their atoms, tend to call it electromotive force -or ohm, our 12 volt battery will be able to 
there 1$ a natural tendency fot them to be EMF; and when it's being exerted by the produce a flow of 12 amps ........ or 12 
attratted back again -although not nee- charges in l11eir attempt to return to the coulombs per second. But if we increase 
essarily to their original atom, of course. original situation, we tend to call it po- our circuit's resistance to 12 ohms, the 
All electrons are much the same, as are tential difference or potential drop. Actu- battery will only be a.ble 'to produce ·a 
ionised atoms, so what we really see is ally the distinction here is a bit artificial, ·current of one amp ~·or one coulomb 
that any negatively charged electron is . , just as it is in the water analogy; per second. 
attracted to any positively charged atom. · , · ,• h·• · . Get the idea? The higlierthe resistance 
Hence the maxim 'opposite charges ·· At last. t e volt of a circuit, the higher the voltage (i.e., 
attract'. " Whether we're talking about EMF or electrical pressure) that must be applied 
. Conversely, the negatively charged potential difference or potential drop, in order to produce a given current (i.e., 

electrons, tend to repel each other, as do ·· though,. we use the same unit to measure flow of charge). Conversely .the lower 
·the positively charged atoms ;-· 'like · ,this electrical pressure: the volt, named the resistance, the higher the current that 
charges repel'. So if we try to assemble a after Alessandro Volta. will flow in response to a given voltage. 
collection of electrons in one place - Traditionally one volt is defined as the In other words the voltage, the resis-
say 6.242 x 1018 of them, to make up a ··, electrical pressure required when one tance and the current flowing are related, 
coulomb - we find that we have to' ex- , . joule of work is done, to move a coulomb· as Mr Ohm's law tells us: 
pend additional energy in doing this .. · .· .. of charge. Conversely, it's also the pres- .· E =Ix R, or 
• The nett result of all this is that. electri- i sure that exists when each coulomb of ·. I:::: E/R, or 
cal charge is essentially stored-up or po· stored charge is able to release a joule of R = E/I 
tential ·energy. The energy we ,use to energy, in moving. back again. where E is the voltage, I is the current 
. assemble the charge is stored up. And · At this stage you may well be wonder- and Ris the resistance. 
because of the 'strain' i11volved, there is . lng how all this relates back to electrical So if we know the current and the re~ 
-a built-in tendency for the assembled like and electronic circuits, and to Ohm's sistance it's flowing through, ,•we can 
charges to separate, .and seek out their law. Well, think back to our water anal- work out the voltage. Or if we know the 
opposite numbers -so that. the otiginal ··· ·· ogy for a moment In general the way we voltage and the resistance of the circuit, 
balance is restored. This provides the op- recover the energy stored in our .tank of we can work out the current that will 
portunity for the stored electrical poten- water is by letting it return to the pool, flow. Or if we know the voltage and the 
tial energy to be returned, in some forrn ' but arranging for it to 'do work' on the current that it produces, we can work out 
or other. . ... .. ... ' way down - say by turning a turbine. the circuit's resistance .. 
..•. People often use an analogy here, .to <And we'll probably want to control how . Now how aboutthatenergytha.ttanbe 
help understand the .situation. It's as if fast the stored energy is recovered, by 
resting· atoms in a material are like a big· ·· regulating how fast the waterretums. We .released, when a charge 'moves back' -

how do we work that out? · pool of water. When we separate elec- do this by means of valves, and by ad· 
trbns from their atoms, it's a bit like -' justing the diameter of the pipes - a , This bit's fairlyeasy. Remeinber .that a 
pumping some of the water up into a wide pipe will let the water flow quickly, pressure of one volt means that one joule 
tank, at the top of a tower. We have to do ' 'while a narrow pipe Will slow it down. . .... (Continued on page 95) 
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.ASSEMBLED & TESTED ' INC •..•• ASSEMBLED & TESTED ... , ·. f TAX INC. , .• 

. IN AUSTRALJA. .· . .IN AUSTRALIA. . · .. 
' · .. INC. $2,595 TAXINC. : 

$1,875 TAXEX. $2,295 TAXEX •. 3B6SX·21 .... $1,395 . $1,290 T~XEX , , 1: 
1 

,, $1,550 TAX EX 
·~-.. -.. ----....... ~ ....... ~-~-~-··, .. -..,._,.,.. .............. -. ~. --~-··-· -~"!'--"'-...... .....,oo;oioo 

RITRON 
EXECUTIVE 

~ii~~~(§,~··.____'_. 
80486SX-20 CPU 64K CACHE ON BOARD MEMORY 

1 MEG RAM EXP TO 32 MEG 
75r.tlz LANDMARK SPEED TEST. 

43 MEG HARD DISK 
1.2M JAPANESE BRAND F.D.D 

101 EXTENDED "CLICK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS, s12K: VGA PARO 
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 

MINI CASE & 200W POWER SUPPLY 
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY. 

SPEADSHEET, WORDPROCESSOR & DATABASE· 
SOFTWARE INCLUDED. •SHAREWARE SOFTWARE . 
ASSEMBLED & TESTED IN AUSTRALIA. . 

/··.-RITRON 
EXEcu±tvE··· 

~>~?'3~1 ?1·:·:~ 
90495.33 CPU 

128K ON BOARD CACHE. 1 MEG OF RAM 
157Mhz LANDMARK SPEED TEST 

. 43 MEG HARO DISK . . 
•UM JAPANESE BRAND F.O.D 

101 EXTENDED "CLICK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS 

512K VGA CARO. IBM' COMPATIBLE 
.VGA COLOUR MONITOR (1024 x 768 Resolution) 

.. . . MINI CASE & 200W POWER SUPPLY 
3 VEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 

. SPREADSHEET, WOROPROCESSOR & DATABASE SOFTWARE. 

':'' 

80486-33 CPU 128K ON BOARD CACHE.·.• 4 M~G OF RAM 
1S7Mhz LANDMARK SPEED TEST 

200 MEG HARD DISK 12me ACCESS TIM~ 
1.2M JAPANESE BRAND F.D.D 

3.5" 1.44M JAPANESE BRAND F.D.D 
101 EXTENDED "CLICK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS 

1 MEG VGA CARO. IBM' COMPATIBLE 
VGA COLOUR MONITOR (1024 x 768 Resolution) 

TOWER CASE & 220W POWER SUPPLY 
. . 3 VEAR "AUSTRALIAN" PARTS' LABOUR WARRANTY • · 
..·: SPEP.DSHEET, WORDPRCESSOR & DATABASE SOFTWARE 

$2 0·95 1AX WITH 200 MEG DRIVE $2 4·. g·· 5 
' . INC. . $2,995 TAXINC. •· . ' TAXINC. 

WITH 200 ME'.G DRIVE .·•· ASSEMBLED &TESTED $3 9 5 
$3 095 

: . IN AUSTRALJA, . .7 .. 
. , TAX INC ! .••. IDEAL CAO MACHINE! ' TAX INC. ·. · 

.. $2,450TA~EX. , .•. $2,095 TAX EX. 

ROD IRVING ELECTRONICS Est. 1977. 
MAIL ORDER HOTLINE: 008 33 57 57. (ORDERS ONLY) ENQUIRES: (03) 54a 7877 
HEAD OFACE: 56 RENYER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648 
CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 635116391640, FAX: 6391641, 

OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: (03) 562 8939 
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131. 

SVDNEV:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134, FAX: (02) 519 3868 
MELBOURNE DEALER: BLUES TAR COMPUTERS: 271 MAROONDAH HWY, RINGWOOD, 3134, 

PHONE: (03) 870.1800 FAX: (03) 879 3927 

$2,595 TAX EX : : 11.ZOO •!I~ $3,295 TAX EX, .• 

FREIGHT CHARG BASED ON 
35KG COMPUTER SYSTEM 

Melb-Metro.$12.00 ,Vic country .... $19.00 
Adelalde ..... $17.00 · NSW country.$39,00 
Dribane ..... $17.00 S.A country ... $39.00 
Canberta .... $18.00 OLD country.SSS.DO 
Darwin ...... ;.$40.00 W.A eountry .. $74.00 
Perth ........... $31.00 lnsurance:-
T11mani1 .... $53.00 $1 I $100 Value. 

All sales tu extmpt orders 
to: RITRONICS WHOLESALE 

!6 Rtnver Rd, Clayton, Victoria. 
Ph: (03) 543 2166 .Fax: (03) 543 2648 

. MAIL OBQER & CORBESPONPetiCE 
P.O BOX 620, CLAYTON, VICTORIA. 3168. 

Erron & ommlt10n1 txcepltd. PrleM & 1pecllc1don1 
1Ubj1e11o eh1nge. '1811, PC, XT, AT,,,. ,.911111911 
.. lr1demlltl1 ol lnllmad0111I 11111 .. u Machin.. 



~e: .. 1 
~N,-' 

Give your 
computer thlt 

• stuRD~ $TEtL cONSTRUCTION prot ... lon1I 
• MONITOR MOVER CAN ROTATE 360' look. 
• LIFTS MONITOR WEIGHTS UPTO xmos ................. : .... : ..... $199 
22KQ Power supply to suit (220W) 
' PLATFORM TRAY 13 $14" X 12114" $ 
'PLATFORM CAN SWIVEL 3611' l TILT X11102... ......................... 1119 
25' TOP OF THE RANGE 
'B(NMDESKCLAMPOPENING MINITOWER ~ 
'SCREW CLAMP CAN BE MOVER 8o' . 
'UNIGUE CONSTRUCTION, LOCKS IN. CASE • •..... ;.. ' 
PLACEWITHMONITORONTRAY. . 200 X 415 . , 
C21082 ........................... ,$199 x 330mm . . 1 

wlth200w ·. ·• 
I, / · · ·power supply 

'X11100 .......................... $199 

.-, ... " -CPf, ,,.,. _ 
, CONTINUOUS POWER 
FILTER SPIKE ARRESTOR 'RITRON EXECUTllVE CASE 
The Fonron CPF Filtered Electronic X11089 
Spike Pro1ecior pro111des a protective ·' ' .: - -

,.,electronic barrier tor microcomputers ~ .lncludee powtr tupply ..... $119 
· printers telephone system~ and .- , 

modems electronic typewriters . · · · 
, audio and stereo systems aM omer NEW STYLE 

sens111ve elec1ron1c equipment ' MINI . ,. 
·.The CPF provides protet11on from ,.,,~ 'POWE .. R. · .-
dangerous lllectrical spikes that can 1 

.taOJSe anything from obvious damage CA E w1·r·. H 
i11ke1mmed1aleequipmenl!a1lure110 S . 
less oov1ous narm IMI can dras11cally POWER 
~horten a system s hie ' 
CPF s superior c1icuitryde.s19n and'' .. SUPPLY 

' ·sem1conductortechnologyrespond;· x· 11103 . $ 4 
instantly to any potentially damag1nQ .,,.,,; .... .,....... 1 9 
.over·voltage. ensunnq sate ttouble 

CPIO, X80, DPBO, BX100, .- tree operation ' · "1 

X100, 8100, Ad<l1t1onally .. CPF s Ji11er1ng capab11tty 

PRI TEA RIBBONS 
TO SUIT: SAVE ON ECLIPSE 

DISK BOXES! 
. helps el1m1na1e troublesome and 
1.0 10+ .,annoying 1nterterence. general hash. 

~20 .. '.'.~;;;:'$i9.9S '$17.95" cr~atedbysmallmotors t1uorescen1 
M""O 80 A""O FXllDO "· lamps. and the like that threaten thr 

""' ' ' ""' ' • · pertormance and snonen equ1pmen1 
70, 80, l.X800. Irle of unprotected electronrc 

2203L ....... $16.95 $15.25 components · 
MXHJO, FX100, RX100, l01000 SPECIFICATIONS: 

22~ $19 95 $17 9·5 £lactrlc11 rating: '20-260 veil" 5114" x 100 
...... ,:.. ' . ' , IAGI 50Hz tO Amp 

LXBO · · Spika/RF! Protection: 4 ~00 amp> CAPACITY ONLV .. $6.95 
22 ......... ;$12.95 $11 .95 for 20m second puls~~ 

·CIT~ 8510 • 1550 . ; Maximumcl1mpingvoltage:?1W It 
· d1Herenhal mode : 3· 1 /2" x· · ·' , ·. . . 

220 1.. ........ $13.95 $12.50 Cat x 10088 · _ $69.95 
TIONAL PANASONIC , 40 DISK , . < .., . 

KX 10 PRINTER RIBBON ' ' _. • ·::·~~ _· _. . . CAPACITY · 
ONLV ... $6.95 

I' : 

~~2!~~;!',~~~ ffl,&-i .. 
DE UX PRINTER STAND. 

C21 58 ........................ $89.oo 

'. ~· . ';. 

wI E i>Fi'iNTe1fstANo 
· C ,1054 .. BO columu ....... $29.95 
di 056 .. 132 coturnn: •. $34 .95 

. cnlerlace lead acltv1ty tn1ert~e 
powered poc~el size for c1rcur1 . , UV EPROM ERASER 
testing mon11oring and patching · . . . It witl trite up to 9 1 . 

··10 s1qna1 powered LED·s and 2· 4 · · · • ' · 
; spare~ 24 switches enables you . pin dtv1ces in comp1ete · 
10 break out c1rcuns or reconfigure • safety, In 1bout 40 minutes (less 
and patch any or a11111e ?4 artove lime for less chips) 

'"p0s1t1ons • Chip dr1wer hn conductive 
SPECIFICAtlONS: •foam pad 
Connectors: 0825 plug on 80mm :Mains p0wered 

_ribbon cable and 0825 sockel . 
Indicators: Tricolour LEDs for to · •High UV Intensity at chip · ' ·· 

RO RTS. CTS. OSR CD TC surface ensures EPROMs are 
RC OTR tEl1 C thoroughly erased 

Jumper Wires: 20 tinned end p1er.e' Without timer 
·Power: lntertar.e power . . . 
Enclosure: Black high 1mpatl · · . .'.X14950 ........ ; ........ :: .. $99 

plastic 

.. ~1~;7b~ns: 85
) 
95..'.~0$0o.15· .·· . ~ITH TIM ER ... ;;~$109 

KEYBOARDS 

IBM COMPATIBLE 
EXTENDED KEYBOARD 

. (101 KE~S) $Sg 
x12022 ..... ; .................... . 

a1; 
.rn1 KEV TRACKBAL'L 
1

· KEYBOARD 

·KlybO.rct & moun In ~nt 
X12030·'---J· .$199.95 

~. 
... KEYBOARD STORAGE. 

. , _ .DRAWER 

C2~083 .. :=-=~$84.95. 

MINI VACUUM CLEANER . 

C21087 .. \flSji"~.·~14.95 

KEYBOARD COVERS 
C21089 84 KEY ... ;.; ... :-:.$4:50' 
C21088 101 KEV ......... $5.05 

DISK BOXES 

100 x 5 114" ECLIPSE 
C16042 ....... ; ................ $11.9S 
40 x 3112" ECLIPSE 
C16040 ........................ $8.99 .. 
'20 x 3112" LOCKABLE . 
C16039 ........................ $21.95 
100 x 5114" LOCKABLE 
C16020 ......................... $13.95' 
50 x S 114" LOCKABLE 
C16025 ......................... $11.95 
120 x 5114" LOCKABLE 
C16028 ......................... $19.95 

PRINTER SWITCHES 

.·QUICK MOUSE 

Microsoft o· 
Compatible . · · ·• 
FREErnouae · .· · 
houee & rnouae 
mat Plue FREE 
pop up menu eoftw1rv · 
X199S5 ...................... $69.95 

SUPER BUS MOUSE 2 
DESIGNED TO 
FITTHE PAlM . •,, / ·. 
OF YOUR HANOI .. /· 
GREAT FOR 1' - ', 
SAVING A ,~ 
SERIAL PORTI · • . 
2 FREE TELEPAINT DISKS! 
X19951 ........................ : .. s119 

... MICROSOFT MOUSE 
.. The top oltha range! 

Support• . . . .. 
hunderd• of · {) 
applications: · . ' · . · 
FREE ·· . · 
MICROSOFT .· · ' 
.PAINTBRUSH . . . 
SOFTWARE .. 
BRINGS YOUR 
COMPUTER TO LIFE. 
X19958 ................... 1 .... $179 

IBM* CARDS 

·.·~·. 

·MEJ 
XT HD CONTROLLER .... ,;, $129 
AT HD CONTROLLER ... ; ... $1411 
RS232/SERIAL CLOCK. .... $49 
MONO COLOUR CARD ...... $i6 
MULTI 1/0 CARD ................. $99 
PRINTER CARD .................. $29 
EGA CARD .......................... $179 
DIAGNOSTIC CARD ........... $795 
TTL PRINTER ..................... $89 
&MAT EX/EXP. ................... $325 
FAX CARD .......................... $595 
4 PORT SERIAL CARO ...... $109 
2 WAY FDD CONT (360) ..... $39 .. __ 
RS/232 SERIAL CARD ........ $39 
GAMES CARD ..... : ............... $29 

. . . i3~~~.:~.~~~~~~~.~~~ $129 00 
AT S/P/G 2 S/P/G ................ $49 

· 2 WAY FDD CONTROLLER 
RS23M WAY.: .... : ............. $39 (36Cl·1.44M) ......................... $89 
RS232_. W•.Y ..................... $69 CLOCK CARD .................... $39 

···R · "' SMART DRIVE ADM ICR 
S232·X OVER ................... $69 IOE!FDC $4A 

RS232"2 wAv Auro ........ ; .. ,$89 , SMART iiFiivE".AoA.Proii" • 
CENTRONICS 2WAY ........... $49 ., IDE 1/0 FDC ...... .;: ........... ;.;.$89 
tENTRONICS X OVER ........ $69 512Ki576K RAM CARD ...... $99 

CENTRONICS :zway euto ..... $79 VGA CARD 16 BIT 250K .... $89 
CENTRONICS 4 WAY ............. $69 VGA CARD 16 BIT 512K. ... $129 

VGA CARD 16 BIT (1 MEG).$190' 

PC MONITOR &XTENTlON IBM PRINTER CABLE, 
CABLE g WIRE 25 WIRE STRAIGHT 

ITRAIGHT THROUGH DB2fs/CN36 M/M l.8 lt .. $14;1115 
OBD M/11. 1.8 lt ... $14.1115 <• .DB:Z!l/CN38 M/M S.O lt .. $19.115 
DB9 M/M 3.0 lt ... $19.95 · DB25/CN36 M/M 5.0 lt .. $24.911 
089M/M15.0 M., .. $29.95 D825/CN36 M/M 10 M .. o.$39.95 
089 M/F 1.1 M .... .$14.915 . IBM PRINTER CABLE, 

....... ~ .... -------flo89 M/r 3.0 ...... .$Ul.911 25 WIRE RllGHT ANGLE 

'··r.t~ ·\, 

l---~_) 

one M/r 15.o 11 .... .e20.05 · rili2il/CN36 M/M 1.e 1t .. $1u11 
RA232 EXTENION CABLE 215 DB25/CN36 M/M 3.0 M. .. $24.95 
WIRE STRAIGHT THROUGH .DB2!1/CN36M/M11.0 M. .. $29.9!1 
OB25 M/11 1.1 M .... $14.95 D8211/CN36 M/11 10 M. .. $44.95 
D825 M/M 3.0 M .... $19.95 R8232 EXTENION CABLlt 
08211M/M15.0 M .... $24.95 2!1 WIRE STRAIGHT THROUGH 
DB25 M/11. 10 lt.,.,$39.95 - bB211M/M1.8 M .... $14,911 

compatlblo with 18M, PC,- 08211 M/r 1•8 11. ..... $l4.95 ·nn211M/M3;0 M. ... $19.95 
08211M/F3.0 M. .... $19.95 D825 M/M 5.0 lt .. ,$24.05 

XT, AT Elogant appoaranco D825 Mir 15.0 M.~ .. $24.95 DB25 M/M 10 M ..... $39.915 
& durablo mechanism DB25 rtr 10 u: ...... $39.95 D8:Z5 M/r 1.s M ..... $14.911 
Auto roturn centering . 1 012& rtr i.a 11 ...... $14.95 .· DBH M/r s.o M .... ;$111.911 

d 
$
2
4 gs· DB25 F/F 3.0 M ...... $19.95 0825 M/F 5.0 M ..... $24.95 

An Inert Ible.............. . DB25F/F5.0 M ...... $24.U DB25 ,,, 10 M. ..... $39.95 



DIGITAL MULTI METER HC ·4510 
DISPLAY:41/2' DIGIT 
B~SIC ACCURACY: 0.5% DC V 
DC VOLT.AGE: 0·1000V , 
DC CURRENT: 0-10A . . "G· 
AC VOLTAGE: ,O· 750V c. (\.~ P 
AC CURRENT: 0·10A .i' ,.,\.) ·· 

·,'" 

RESISTANCE: 0·20M OHMS .··~Joi. 
coNT1Nu1TnEsT, DtoDe TEsT · 2o MHz oliAt TRACE osc1LLosc6PE 
DATA HOLD . •· ... 
013030 ....... : ... RRP$149.95 NOW $129.95 CTRDISPLAY:·150mmtect1ngul1; .. 
-------------------...-. ..... 1VERTIACALDEFLECTION: 
DIGITALMULTI METER HC·5010EC 
DISPLAY: 31/2 DIGIT 
BASIC ACCORACY: 0.5% DC 
DC VOLTAGE: 0·1000V 
DC CURRENT: 0-1 OA 
Ac VOLTAGE: 0·750V 
AC CURRENT: 0·10A 
RESISTANCE: 0·20M OHMS 

·$~~~··. 
.. S\\) 

CONTINUITY TEST, DIODE TEST .· .· 
013010 .................... RRP $119.95 NOW $99.95 

DIGITAL.MULTI METER HC-889 
DISPLAY: 31/2 DIGIT 

'. 
.! Iii.Beg~ :' 
-~~ 

DC VOLTAGE: 0-1000V i '..e-; ... 

DC CURRENT: 0·10A S l\TE ~\;;." : 
AC VOLTAGE: 0·750V ' I J-). i I·) .... 
RESISTANCE: 0·20M OHMS $10 , ~: ~r··· 
CONTINUITY TEST, DIODE TES't, .. : ... ,,. (~ I 

DATA HOLD1 TR HFE GAIN, - ~ , \ . 1b~ !~"'~ 

AUTO RANGE DMM WITH BAR GRAPH . ·~ it!' I~;· 
013040 .. ; ........... ; ...... RRP$99.95 .NOW~$B9.95. ~"'· ... 

DIGITAL MULTI METER HC-3500T 
DISPLAY:3/12 DIGIT .. 
BASIC ACCURACY: 0.5% DC ··, 
DC VOLTAGE: 0·1000V 
DC CURRENT: 0·20A, 
AC VOLTAGE0-750V '. 
AC CURRENT 0·20A 
RESISTA:lCE: 0·20M OHMS 
TEMPERATURE:·20C ·1200C 
CONTINUITY TEST, DIODE TEST 
TEMPERATURE CAPACITANCE 
FREQUENCY, hte TEST, DATA HOLD. ·· · ·· ; 
013000 ................... RRP $169.95 NOW ,$14l95 

• Deflection Factor: smv to 2ov /Div on 12 rpngee in i ·2-5 step with tine 
control 
·Bandwidth DC: DC to 20 MHz (·3dB) AC: 10Hz to 20 MHz (-3db) 
• Operating modes CH·A, CH·B, DUAL a Ad ADD (ALT ICHOP L202 only) 
·Chop Frequency: 200 KHz Approx . 
• Ch1nnel separation: Better than 60d8et1KHz 

TIME BASE . I • . ••• . • .. • . I • 

• Type: Automatic & normal trigger~ In •utomailc mode, sweep is obtained wtthout 
lnpullignal . . . . · · 
•Sweep Time: 0.2m Sec to 0.5 Sect Div on r1ngea in 1·2·5 atep with lino 

~:~~~Iii~;~ ;;v~t 111 llmes. . •. CRO Probe to suit I 

TRIGGERING $39.50 each. Cat. 012201. 
• Sensitlvtty Int: 1 Div or more EX!: 1 Vp.p or more. 
•Source: INT, CH-B, LINE or EXT , 
•Triggering Level: Poaitive and Negetl\it, eonlinuoualy mi1ble'le~ei; 
Pull for Auto. . . , , , 
•Sync: AC, HF Rej, TV (each +'ot-J at TV Sync. TV-H (line) and (frame) · 
sync are switched automatically by SWEEP TIME/Div switch. 
HORIZONTAL DEFLECTION 
•Deflection factor: SmV to 20V/ Div on 12 ,.nget in 1·2-5 atepwithfine coliHol ••·· 
•Frequency reaponae: DC to MHz (·3dBJ , 
• Max Input Voltage: 300V DC+ AC Pe1k ol GOOV p.p i '· 

• X·Y operation: X-Y mode l11electtd by SWEEP TIME/ Div switch. 
• lnteneity Modulation Z Axis: TIL Level (3Vp-p-50V) +bright, ·d•tk 
OTHER SPECS:· Weight: 7Kg Approx •Dimensions: 162 (H) x 204(W) x 352(D)mm. 

012105. .... ; ............ ; ....... RRP $750 • NOW $695 



;BNC CRl~P PLUG. 
. 1·0 I 11).911 100. 

P10530 $3.9S $3.75 $3.00 

BNC SOL ERLESS 
... TWIST 0 I PLUG 

CANNbN~YPE 3 PIN 
' CHASS S MALE 

1 10-81 100+ 
P10962 $3.5o $2.95 $2.50 

CANNO) VPE3PIN 
. LINE ~MALE . 

1 1o.tl 10G;. 
P1D964 $3 s $3.50 $2.80 

C4NNjTYPE 3 PIN .· 
LIN MALE 

.. 10-81 100. 
P10960 .50 $3.50 $2.50 

QUALITY 3mm LEDS 
,.. 10-11 100• 

%10140(11) $0.15 S0.12 S0.10 
Z10141(G) .. $0.20 $0.18 S0.15 
Z101"3(Y) .. S0.20 $0.18 $0.15 
Z101'5(0) .. S0.20 $0.18 S0.15 

QUALITY Smm LEDS 
z101sa(R1. so.15 so.12 so.1a 
Z10151 (G). SD.25 S0.20 S0.18 
Z10152(Y) .. S0.25 $0.20 S0.18 ---

Dtalgned to transmit at 
40kHz (L 19990) & redeve 
et 40kHz (L19991) wlthup 
to 20V l/P on tt. 
tran1mltter. These units 
can't be hlard 10 ere 
ld11I for TV remote 
controls, water level 
dectectora, burglar 
alarms, motion 
deeteetors & Information 

· ~·...- carriert 11 they can be 

CHECK OUT NEW 1992 
MAIL ORDER CATALOGUE ,,,.," ,·.· 

r~-.. - .. - .. ---.. -------...... ---·---., :::, I PICK UP YOUR NEW 1992 MAIL ORDER . I / 
I CATALOGUE AT ANY OF OUR ROD IRVNG I : 
I ELECTRONICS STORES or PHONE 008 33 5757 I :: 9 PIN 0 
l FOR YOUR FREE COPY or WRln TO PO BOX 620, I / SWITCH BOXES 
I ·· . CLAYTON. MELI. VICTORIA. 3168 1 · •.• J ( 2 WAY ............. ~.$'59.95 
L ........ ~•- 111111 .. ---------•• 11111 -•~ .... _..J :::, 4 WAV.o.111H••111fro$69.95 :;:' 

MONITOR & •:• 
· KEYBOARD ' ... 

SWITCH BOXES 
only$69.50 

':), I 

·::::;::<:: .. ; ............ ·. · --- · ·; : either pulsed or used In • · 
·'·FLASHING LEDS . continuous wave mode. . . ...... . 

~~~~"' ,;.~ ~~ ~;";:'.'.".'.,~: •:;., 't ... :: _N_1c_A_o_s ........ 

II== ~~::~~~ .... $2.95 . ~ 
RECTANGULAR . ~ 

. , L~.~s 10+ 100+ j:>[:~~~~~~~>::!1~~~~~~~~;~~~~~f ::j s•"• 11or1une ~n RED expensive throw awiy 
: . · • 20c .1 se 12e batteries with these 
: GREEN 20e 15e 12¢ : YELLOW 20e 15¢ 12e . quality Nicads and 
• ORANGE 20¢ 15~ m . · Rech1rgeral . . 51zeAA450mAH 

1-9 10. 

LOW PROFILE 
IC SOCKETS 

1·1 10. 100• 
• OE9P 9pln plug 
P12166 $1.50 $1.20 $1.00 
• DA1SP 15pln plug 
P121ti8 $1.50 $1.20 $1.00 
• DB25P 25 p1o1 plug 
P12170 $4.50 $3.95 $3.50 

0825 CONNECTOR 
SPECIALS 

1.t . 10• 
P10880 DE9P $1.00 $0.80 
P10885 DE9S $1.00 $0.70 
P10891 DA15S $1.00$0.70 

..... P111882 DA15C $1.00 $0.90 · 

.:•: P10885 DA15S $1.00 $0.80 
· Save a 1111111 fonun• on 
!hHI "DI reel lmpon" low 
, prolll• IC tocklls! PCB 

mounllng solder tall. All tin 
plated pho1phor brona or 
berrylllum and dual wlp• 

· · :: 1'10902 DB25C $1.00 $0.80 
v •• P10lllM DB25P $1.00 $0.80 

·•::. P10905 DB25S $1.00 $0.80 

for rsllablllty. 
... ' ,.. • 1 .. 10+ 100+ 

DTVPE · 
IOCSOCKETS 

P10SI08pin15e 1U 10c . . . 1.. .. 10. 100. 
P1058014flln 20C 1BC 15c • oas 8 pin 1JO~u1 
P1056516pln 20C 18e 16e P12167 $1.50 $1,20 $1.00 . 
P1056718pln30c2Sc22c : ·DA15S 1&pln1ock•I .. 
P1oss120p1n 35C3<Je 2sc p121&1 $1.50 $1.20 $1.00 
P10HI 22pln 3Sc Xie 26c ... • 012ss 15 pin 1ockt1 
P10S70 24Pln 35C 3oc 26, : ' 12171 $4.50 $3.9S $3.SD 
ii1os12 2epln 45c 35e 30c > 
P1os1u0pin 45c 4005c ) 

1.tl 10• 100+ 
• Plug P 12tJil ' 

. '$3.95 . $3.00 . $2.95 
• ~ocket P12201 

$3.DS $3.00 

, .. 
21S5 240\1 &-1$V 1A. . 
M12155 ......... $8.95 $7.95 
2156 240V f..151/ A2 
M12156 ........ $13.95 $12.95 
2851 240V 12-6V CT 2 SOmA 
M12851 ......... $4.95 .. $4.50 
6672 240V 15 30vc 1A tapped' 
M16112 ....... $12.95 $11.95 

so x eo t25Amm . , 
12V DC. 1.7 Watt 0.14 Amp 
T12469 ................ $18.95 
10+ fans, only $17.85 

FANS 
Ouallty Ian• tor ulf ln 
powtr amps, computer 
hollpot coollng 11c. 
Anywhere you.nHd plonty 

•.· olalr. 

$2.95 '•$2.75 
SlzeC 12AH 

$9.95 $9.50 
: SlmD 12AH , 

$9.95 $9.50 

We have a great range of . . ;,.-____ .._....._ 
panel meters at great · . HEATSINK 
. . prices! - , ( .COMPOUND 

010500 MU45 0·1mA $9.115 
010502 MU45 50/50uA $9.95 
010504 MU45 D·10DJA $9.QS 
010533 MU52E 0-SUA $12.95 
010538 MU65 0·50uA $12.95 
010540MU650·1mA s1as •. Heat~lnkcompoundl• 
010550 MU650.100uASt2.95 ·. applied to the base and IM ... ...i 
010560 MU65G-20V $12.95 : mounting stud• of .·· 

·· tran1l1tor1 & dlodet. II 
m1lnt11ln1 • politlve 

· heatsink seal that •: 

. MOSFET 
: ... SPECIALS., 

... -~o.; 2:€:":' 111-• 
•• :. 2SJ4g $9.SO $8.00 efficiency. 
:: .•. 2SJ56 s10.oo $9.50 H11800 .. 10g'. .. $2.0~ '•---
.: 2SK134 $8.50 $8.00 H11810.150g. $29.95 
. 2SK176 :so.SO . $8.90 .. • 

..TOGGLE 
SWITCHES 

------WIRELESS 
•MICROPHONE· 

Tuneable:92-104MHz 
·. Freq response: 50· . 

15kHz. . 
Range: ove{300 feet (n 

· open field 
A10450 .......... $24.95 

: 240V • !111"T124&1:.S16.95 ·· :f!litlM!MN~i:lll--
:••: 115V 4 518" T12463 .. $16.05 
\ 240V 3112" T12465..S16.95 

{. 

115

V 

31

/2"T12"G? . .$lUS,s4illlllllillll :: : 10+ Ian• (mbed) Only $14.8: 
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· THE SERVICEMAN ····· ·111@@ 
~~ 

__ ....... ____ .........,......,, __ ....._......,_....., ___ ......._.1, __ ......., ...... d . •• ·• .. l:!!J~ 

. ! ' 

· This ·time the service van died, ,, ,. . '' -~ ' . ' 

and it was a TV set that 'bit'.peopler /: <, ,, 

._): 
' I' . . ,. 

I have another mixed bag for you agaih'this' month - a couple of stories 1rom colleagues far and : .·· 
.·near, and a tale of my own about many hou~ spent dallying with a wayward Princess. A Princess i 

14CT8 colour TV; I hasten to add, ~~thapictufe that simply wouldn't lock vertically no matter what 
ltried.;·. . /, ; -; ·: 

•' I ~ •' • -~ .-· \ :·.,, r '". /"' "I 

We'fi give pride of pJace this month tO - Some time previously I had fitted a .• developing some sort of QrC-{)Ver to the 
····· our old friend L.K., of Daintree in Notth couple of 20W globes under the bonnet for primary winding. :. , , . . . . 

Queenstand. If you remember, · .L.K .... just such an emergency, hoping of cowse , .Also, noting the distances travelled be~ · 
recently gave us · a couple of ·amusing that they would never be needed. But now tWeen each breakown suggested that the · . 
stories about electric fences and the tricks : I was grateful. . . · . . . . . . failures were coinciding with the 
they can get up to. Now he tells us about · · A bit 9f probing soon revealed that the temperature rise iri ·the engine compart· . 
the finale to Qne of those stories. ·It goes · capacitor housed inside the distributor ment. fve never before heard of such a 

-like this... - .· - , . .. .. . . . .. had developed a short. Although I didn't 
In a ·recent ·Sf ()r'j, I described· how an : have an automotive .spare in the glove- . , 

electric fence had become the round-about box, there was a full complement of· 
cause of a door knob at a rural residence ·. capacitors in the parts box on board. .. . 
becoming too 'hot' to handle. Well, These auto . capacitors are usually 

. that episode had a sort of sequel,.· around the half-mi.crofarad, so I hunted .· 
·which occurred during my drive home· . out a 0.47uF/200VW greencap which was ·· . 
the same evening. : .. . . duly attached by means of jumper leads 
·· With some 40/an still to go, 'the service · between the low tension side of the igni
van stopped dead-~ without so much as a· · lion coil and earth. Then, I cut the offend
cough. We were stuck on a lonely country ing capacitor lead before replacing the 

- road, in the dark, and no 'phone or two· , distributor cap." . . :': · .. 
· way. (Mrs LK. usually mans (womans?) ; The engine fired at the first tty, and we 

the other end of the radio, but on this oc· '. were soon on our way once more. Feeling 
casion she was with me in the van!) It was • somewhat smug as well as grateful that 
to be a self help affair... . _ . . • the the ignition system wasn't ont of these '· 

·.· __...___ · new "all electronic" designs,.we were 10 , 

SadeltaTC400 
The fully calibrated' Field Strength 
Meter for all television and F.M. ste· 
reo services, reviewed by Jim Rowe·-· 
. EA I '90 0 l tU!il'rssnn•20%··-. In , . Une . n Y <f/0'7'.1 77 Tax, 

kilometres down the track when the same · . 
thing happened-dead again, in a district 
of dense darkness; , 

Delving under the hood for a second 
time revealed that the substitute part hild : 
suffertd a· similar fate. Two failures in 20 ...... _.._,_ ____ ........ ___ .. 
minute$ was · definitely a .cause for thing happe_ning though I saw no ·reason ·.· . 
Sllspicion: I wondered if I could have) why it couldn't, especially to me! .·. 
grabbed a faulty component. Or was there .. So after fitting yet another capadtor to < . 

something more sinister to be uncovered? the jumper leads, I slowly .cooled the coil .. 
This time I used a 400V replacement and With the remains of a ·can of 'freezer'. . ... 
set o.ffanew. . . Then I left the bonnet on the second catch; 

.We ,1had only travelled arotilid six , hopefully to allow more air to reach the " 
kilometres when . the vehicle staged a 1 engine. This time we made it all the way 
repeat performance - . convincing home, which seemed to suggest that the .. 
eMugh that the problem was more than diagnosis was not very wide of the 'mark. , : . 
just faulty capacitors. . . Now, r ll admit that this story has little · 
, Looking back over the events; · J direct relevance to the serviceman colwnn, .. 

·Peter C •. Lacey Services Pty. Ltd. rea.fontd that the- only way .a 400V :other than to highlight the coincidences of ·· 
P.O. Box 678 {74Fullon Rd.) Mount Eliza 3930 . • l'" ho · kl 4 J:f. J had b · · bl 'h 

re1:1031787 2077 Fax:(03J 787 3460 ACNo06893438 capacitor cou us rt so quzc y wasJ,om· '.le. een out to trace a pro em wit . 
excessive voltage. And the only sowce of an electric fence (which is a form of HT 

READER INFO ·NO. 6 . , such voltage must be the coil itself, . coil) and on the return journey was con-
, ~ ,' 
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frontedwi an HT coil fault of my{)Wn.' be causing the problem. Certainly, there ':'frighte~ the,wi~ out ()f both OWn~r and 
How often 'nserviceworkdoweall,from had been no reaction until he startOO to 'serviceman .. "' · 
time to ti , experience a run of similar rock the se~ so perhaps there might be Nobody knows who was responsible for 
repairs, dJi/oid of any contributing in- ! something loose around the EHT section this butchery, as the·set was second hand 
fluence othkr than pure chance? ..... · which was making contact with the anten- when the owner bought it But whoever it 

For thJ record, ··a new coil and · na socket. . ... --~ ..... :)Vas ,is a 'leading . contender for. the 
capacitor ured the trouble for good--- .. When he got the cabinerback off, he .... ~Or9er of the Striped Apron'! {Al-
l hope! . eould not see immediately what was though not many butchers wear them 

Thanks .or that anecdote, L.K .. I, for · Y.irong .. -The tripler and EHT cabling nowadays, do they?) 
· one,Joun it most interesting. I hope our seemed to be in good order. Indeoo, the · · · · · 

d di · n1 th' h "uld rth · din ·. Vertfoally unsyncable,.:-rea ers , too. · o y mg e co see out o e or ary . 
I ,also~share your feelings about · was a liberal dose of cured silicone sealant 'Now it's back to my own bench; This 

·electronic gnition systems in cars: I have around lhe CRT's ultor cap. · . iline I have a story about a job ·that 
·yet to convinced · that cars and •. It was when he examined this deposit plagued me for months. 
electronic~ belong together. Particularly so more closely that the answer to the riddle I've said !before that if ff job call 't be 
:while mracturers charge such exor- •- became apparent. Firmly sealed into the solved in a 'couple of hours, it should be 
'bitant pri for replacement parts. (One silicone, right around the ultor cap, was a · given to someone else to look at."One can 
.·owner rec ntly wept when I told him his · · · ring of steel wire, about the thickness of get tClo close to the woods and not see the 
;$1200en · emanagementcomputercon- fencing wire. Standing up from this ring trees.Thisstoryisaperfectexampleofthe 
tained~-t $~0 worlh of parts!) ... . r ' one-track mind at worlc. 

· .. The story 'is about a Princess portable 
.The . -· that 'bit; " . ' . • .. ,, ···· TV, a model 14CT8 to be exact. It came to 

Now . come to another shOrt i~m ·· . \\ _. me, in a roundabout sort of way, from a 
.from ai cotributor who is a fellow service · \J\ friend who had run out of time and space 
:tech in own area. Actually, he didn't in his own workfillop. His decision to pass 
write this story, but gave me the details ~), · it over to me was helped by the fact that 
duringaRerbsideencowiter.Ithinkyou'll r£) t@\ .... he didn't have.a copy of the service 
agree thai it's one of the most outstand- ~~; , & . ~"" - . . ~ . manual, and I did. 
in~ tales f TV butchery I've evertold in · t1\ _ ): . ~~'I! : The problem with the set was that it had 
this colu n. ' ' r ~ ~ ~ ho trace of vertical hold. The hold control 

.• The chlip eoticemed stopJ)ed me in the'· · I , · Y -:s . worked to adjust the vertical oscillator, but 
_street ~ntly and called me over to his '~ ~ therewasnosignoflocking. Thehorizon-
. car. He h$nded me a piece of fencing wire . . ta1 hold was locked solid, but the vertical 
about a tbot long, bent into a ring about was just floating. The picture might hold 
:tw0 inchb across at one end. The other · still for minutes at a time, but would then 

.· _:end was ltwi~ up, in the manner of an drift slowly up or down the screen. The 
,office paP& spike. .· ! . : r owner had put up with it for some weeks, 
· .. He ask~ me if I had ever seen anything · l but finally it all became too much and they 
.like it, ahd .if I had any idea oLwhatit , .... ,, . . sent the set in for service. 
might bd. I had to admit ignorance - I •: :· . : . . , ... _ ) ·-.. . The fact that -the picture was perfect and 
couldn't imagine what it was •Dr what it •' 'r (· I I '· the 1 horizontal hold lockoo fimily sug~ 
could be sed for. So he went on to tell me . . .. I -, , ., • ; ,, , \· •• gested to me that all was well up to the 
all about it. · , wns a straight piece of.}Vll"e that went up as sync separator. It seemed that the vertical 
1 It see s that one of bi's customers com- farasthecabinet. lndeed,it was wedged in integrator, thatpart of the circuit that ex
plained at his TV 'bit' him every time he tightly under the cabinet top, as _,if.to stop -tracts the vertical sync pulses, was the 
tried to · sert the antenna plug. More ac- the ultor cap from moving. 'most likely culprit. ·, · . · , · · 
curately, the antenna socket was 'alive', That was the whole answer. At ,some . The integrator in most sets cortsists of 
and c a big spark whenever he tried time the· ultor cap had· become loose,· and nothing more than a resistor and capacitor, 
to .attacH .the -antenna with Jhe set turned someone had tried to fix!itbywedgingitin ' :and ·there's mt ·a lot that can go·wrong 
on ... Thd set ·eventually arrived· on my place With the wire loop between the cap :with it In other sets with a similar fault, 
colleagub 's bench, and he set it up much as and the cabinet top, then locking the wire I've sometimes found the capacitor leaky. 
it was ml the customer's home. He tried at- on the cap with the silicone sealant. Unfor- .Trouble with the resistor is far more rare, 
taching e antenna with the set on,.·but tunately, the pressure of the loop on the but I have known it to happen. So I pulled . 
nothing ppened. No sparks; no bites.- -·· ·· .cap, both physical and ·electrical,, .had , ,out the circtrit diagram-and began a search : 

He tri this several times with similar perished the plastic and allowed ,the wire . !for the relevant components.· _. . · .·. . .. · 
results; e pushed and prodded at the anM to become charge.d to the EHT voltage. •. , 1 

.! • In this 5et the sync separator and both ·1 

tenna ket with more and more·vigour, .· .The cabinettop was onlylOmm particle .:sweep oscillators are in a single chip, · 
until :· e set began to wobble and _board and was obviously not a very good IC301, an . .HA11423. :The vertical ·:in-: 
threate to topple off the bench; : · -.. ·.. insulator. When the owner (and 'later my 'tegrator cbri1priSes· R305 and C303, con- ··· 

To against this, he put one ·hand colleague) put his hand on top of the .necred between ·Pins 7 and 8., Two other · 
on top f the cabinet to steady it, while he cabinet to steady it, there was considerable 'components;· ,R304 , 'and .. an · unmarked .. 
attach the antenna with the other. Then leakage through the wood .. · .. , ·: capacitor are also in this loop, .. but play no · 
he gotil A blue flash at the' socket and a , When the other hand approached the an· part in the integrator function. · 
nasty Wit right across his chest J ·· > ·· tenna socket, there was a nice path to earth My first task was to check .these'com-
·jWhe :his htl3rt and nerves had settled and the EHT took it ·Admittedly, it was ponents, even going so far as to·.take them 

down ,a ain, he thought about what might fairly high . impedance,· but enough to out of circuitto measure them exactly. As 

ELECTRONICS Australia, February 1992 ,45 



THE SERVICEMAN 
you:might expec~ this story would go no 
further if either of them had been faulty. 
Just to make sure I replaced both parts 
with new· ones, but it made no difference 
at all. . 

A check of the wavefonns around the 
circuit showed no anomalies. The video 
input appeared to be exactly as shown on 
the diagram, and the integrated vertical 
sync, at the junction· of R305 and C303 
was to all intents and purposes ·identical 
with the diagram. 

At this point I was beeoming a bit wor
ried. Circuits that contain no faulty parts, 
yet will not work properly are the bane of 
my life.·· I much prefer shorted or open 
components, even if they are hard to find. 

In this case, I had two options - neither 
very inviting. I had either to find a faulty 
component . remote from the sync 
separator, or replace IC301 which was in 
all other respects faultless.·· 

When I checked my parts catalogue,· .I 
learned that the HA11423 was not a par• 
ticularly expensive chip, at about $11 in
cluding tax. So I ordered two, one fer this 
Set and one for spare. In the meantime, I 
went on trying to find trouble among other 
components around the vertical stage. 

There are several low value electrolytics 
around IC301, and readers will know by 
now that I co not trust these items. In par
ticular, C323 is a luF tantalum capacitor 
and these can cause all kinds of trouble. I 
replaced it as a matter of course; but the 
picture still floated. The unmarked 
capacitor on pin 7 ofIC301 was also· a low 
value electrolytic,·but changing this for a 
·new, low leakage type did nothing to solve 

. the problent . 
·· .· C302 was another low value electro that 
~was changed, but without any effect on the 
problem. Even though they had no ap
parent link to the vertical section, I began 
changing caps around the horizontal oscil~ 
1atOr, in the hope that there might be some 
internal link,: inside IC301; that could 
upset the vertical sync. 
, . · .. But all this was to no avail. Although the 
·foregoing might give the impression that I 
concentrated on capacitors to the· ex· 
clusion of all else, this was not the case. I 
checked every resistor that remotely con
cerned the vertical stage, but they all 
checked out perfectly. 

So .after several hourS of this, I was left 
with the only conclusion possible - it had 
to be the chip, and that meant a wait until 

' the two ' :chips I had ordered were 
delivered. Astute readers are probably way 
ahead ·Of me. When it arrived, the new 
chip did absolutely nothing for the prob
lem. If fillything, it was worse-with the 

,,,,, nm" IU 

··. @=~) r-,::::::t~RS;:01=:[=50:::1 =:::::_u 
, __ ... ~1B. 

R533 
100K 
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iO 
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. The sync separator and sweep osclllator section of the Princess 14CTB portable 
TV, subject of our Serviceman's own story this month. The set simply would not' 
lock vertically, and It took quite a while to find the source of the trouble. . 

hold control now so sensitive· that the pie• 
ture could not be held still even for a 
se.cond. It was constantly floating up or 
down the screen. ' 

I don't have a lot of hair and it's this sOrt 
bf job that explains why. I tore out a·few 
more· strands, then stampOO my foot in 
anger. As far as I could see, I had checked 
and/or replaced everything that could pos
sibly have an effect on the vertical sync, 
yet nothing seemed to help. '· . . . 

At this point I began to wonder' if the 
trouble might not come from a quite dif
ferent sourc.e. If you have ever seen a TV 
setwith a faulty filter in the power supply, 
the tnost obvious symptom is a 'hum bar', 
a dark bar that floats up or down the 
. screen. A secondary symptom, and some· 
times the only symptom, is that as the bar 
reaches the top of the screen, the vertical 
sync becomes unstable. Although in this 
set the symptom was continuous and not 
cyclical, I was so desperate for a 'fix' that I 
grabbed this idea and worried it to death. I 

went through the power supply very 
thoroughly and ·checke.d its· output with 
b6th a voltmeter and a CRO. The output 
voltage was spot on; and the waveform 
showed not the slightest sign of 50Hz rip
ple. There was a small degree of line fre
quency ripple, but not more :that I would 
tutve expected. Nothing in ··.the· power 
supply could ·explain ·the trouble in , the 
vertical circuits: 
•. At about this tlme I putthe sefaside and 
went on with other world had spent more 
than enough hours on this job, ·and I 
needed a break; Unforturtately, ·the break 
went on for several weeks, until the owner 
started to become a bit stroppy. Whether I 
liked it or not, I had to return to the Prin• 
cess and solve the problem . 
, , I quicldy reviewed all that t had done 
previously, but found that I hM ·no new 
ideas. I wondered about the new chip that I 
had fitted, and whether it was really 100% 
- seeing that it had less control than the 
original. So I detided to fit the second chip · 
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'jj£~ ~~:!~~ii~ ,~::,:::~'.':= ~~a!:!~rai::!::.: 
.SYMPT lMathlnewill not aoce~ff.ils~ : that he should take the set on trial, and if it so much interested in those rail voltages as 

)sette: H: ill t)jecl acassGtte ifJhe failure< ."gave no great trouble he would consider it in the secondary voltages on other pins-
>occura uring play, :but the ne~tcassGtte < fixed. If there were . still problems, he particu1arly those associated with the sync 
/.offered eems·to meet a solid obstruction \, ·· would bring· it back and take one of my separator and vertical oscillator. 
'.~Jiee:: ss:::1f~~~ri9:bri~~rldbti 'lenders' until I could solve the problem ·I ,had to admit that I hadn't checked 
.Jhe ten ·on ·spring between the two nal·, . once and for all. . · there other voltages, an omission that I 
.ves .of e worm geat has brokemoff,A' can't explairi. But even so, I wonder if I 
proper pair¢allsforthe replacementdL Back again • · · · would have twigged to the problem, even 

~~l~i .::t£s=:~~i?lf,~~11:~:;ss~ 
·of thll Tasmahfan Brankfi··ofJhe . roll. It took off every time the refrigerator ·the sync separator was wrong, :then it 

.. £/ecfr hies Tsch'niciaits'./n$tltUie•'Of : .. started up. It would roll whenever a light . would explain why the sync appeared to 
Au~trat a (TETIAJ.\ COntribiJtio,ns :im6uld> was switched on or off. Although it wou1d be weak. · · .. . . .. 

::be serl to .:J. LSWfer, · 16 Adma Street,> then be quite stable until the nexiburst of . . . . It took very little fun~ to ~llld that the 
.f3eilstoh'l3tl~Jasmantstot5; .. :.y. <;.;:\ ·~'interference, the waiting was getting on voltage on pm ~0, th~ video mput to the 

I the owner's nerves and he decided that the sync separator, was mdeed low at only 
· that I had ordered. It was here that I knew set was more a worry .than it was worth. Jt 4:5V.. ~er than the 6V ~ed for on the ' 

.. that the liob ·had. me spooked. When the certainly wasn't entertainment So he went crrcm~ diagram. I was gel!ing clo~. 1:he 
chips ha& arrived some weekS earlier, I · off .with my 'lender', and I settled down 6V m~ght haye bee~ suppl!ed from ~side 
.had ulone and filed the other on the yet again to try to solve the riddle. rm· a ·· thet~p,but1twas.Justaslikely thantwas 
bench, paratory .to putting it away in , bit embarrassed to say that the .. final suPPlied ~m outside. . · . . . . . . 

·· the pa drawer.· When I came to look for answer came about through no .effort on And so it appeared to be. There ts a 270 
it, it wash't there. . ·· . ·· · my part.. . .. . , . . . ., ... " ,, . Contini.led on page 82 

I coul find the origiriru .,hne fr()ffi .the . . . A friend of mirie {not the original friend ,..___ ______ ......_ ____ _ 
set, but f the second new one there was who brought in the set-by this time that LOOKING FOR SEMI'S? 
no sign. I threw another tantrum, then set friend was a bit on the outer) called in to 

.. about lacing the original chip into the borrow a circuit diagram for another set, 
·chassis. And would you believe, the set and I took the opportunity to ask what he 
· was no almost fixed! . thought about the problem Princess. He 

.. , I say ost because although the verti- spent several niinutes musing over the cir-
cal hol range was very limited, the pie- cuit diagram, then asked me what I had 

: Jure di cf snap into ··lock and ·stay •there.· I . done so far. I listed all the caps that I had 
must a it that changing channels was changed, and the resistors I had checked, 

·.enough o upset the hold, and it tooksome and the chip(s) ··I had changed. Then he 
ti.me fi r the picture, to drift up close · asked ·the question that I should have 

,. enough for the hold to catch. But .com- 'asked myself weeks ago. He said "Have 
· pared the way it had been, this was aJ. you checked· the . voltages around the 
. most a· ore! There was no explanation as chip?" · 
. :to why e old chip seemed to work better · Now, I had . checked some voltages, 
after it was re·insthlled, othet than that notably the V cc supply which comes from 
·perhap there had been an ,obscure··dry two sources. Pin 14 takes 12.6V from the 
joint mewhere. It .wouldn 'f be the first power supply to fire up the horizontal os
time at disturbing a component had ,. .. cillator. After the line outpulis running, an 

.,,cured invisible faulL , . , J 1 V supply is delivered to pin 5 from a 
Abo t Ibis time the owner called to find · 16.5V rail off the line ou t 1ransformer. I 

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

, applications. .· .· h1 ' ·. m ·•• 
TRANSISTORS· 2SA 2s0 2sc 

:~~~~~~!~~~2Ne:c. JJ 
CIRCUITS.. . · .. 0 

·· AN BA HA LA LB LC LM M MB STK 
TA TDAUPC UPD etc., 

Phone or tax tor a price.list 
Wagner Electronic 

·· · ··Services Pt Ltd. ··· ·· ····· 
• ' • i .3os Liverpoo~ Road · 

. Ashfield, NSW 2131 
· Ph: (02) 798 9233 · 

Fax: (02) 798 0017 

A other l'OP prodtict at an. affo~Elaf:Jfe ·~·~ics fro · 
, . the n am-. s a "l·s n a 11 t . .'... . 
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· DATA & REFERENCE . ··· 

:.DIGITAL· IC EQUIVALENTS AND P1N 
: CONNECTIONS . .. 1 · . 

. BP140 , ..... s1 a:oo 
r .... 111'111!9: 0 a . popular 

user-t!nt of can and 
'Japaril · cudes details of packaging, 
families, unctions, manufacturer and country of origin. 
LINEAR IC EQUIVALENTS AND P'JN 

· CONNECTIONS 

BOOK SHOP 
and projects covenng a very wide range of Interests, . supplies forthe eloctronics workshop. The designs provided 
including Radio, Audio, Household and Test Equ~ment · are all low-voltage types for semiconductor circuits. 
projects. · ELECTRONIC SECURITY DEVICES 
HOW TO USE OP·AMPS BP56 . .. . .. . . . $9.50 
. .BP88 .· . $11.00 This book, .besides including both simple and more 
. lhis book has been written as a designe~s guide covering · sophisticated burglar alarm circuits using light, infra-red and 
many operational amplifiers, ser.iing both as a source book ·• ultra-sonics, also includes many other types of circuit as 
of circuits and a reference book for design calculations. The . well, such as gas and smoke detectors, flood alarms, 

·approach ~as been made as non-mathematical as possible doorphone and baby alarms, etc. 
.·and It is hoped, easily understandable by most readers, be PRACTICAL ELECTRONIC BUILDING 
they engineers or hobbyists. BLOCKS-Book 1 . 
·IC 555 PROJECTS BP117 $8.50 

' $18.00 ;BP44 . . . · · · $9.50 PRACTICAL ELECTRONIC BUILDING 
ShoMws~e:q~uiv~ale~nt~s ~a~~::C~ri~ popular . Every so often a device appears that is so useful that one BLOCKS B k 2 

·.BP141 ·· 

:usec.g · ~ of n A encan and . wonders how life went on without It. The 555 timer is such a • oo 
. Jap n r IC.s. WQ in · function, device. Included in this book are basic and general circuits, BP118 · $8.50 

man o origin. motorcar and model railway circuits, alarms and These bookS arii designed to aid electronicl!nthusiasts who 
.POWER SELECTOR GUIDE · .- ··· · ' h like to experiment with circuits and produce their owri -·-- T · noise-make'rs as well as a section on t e 556• 558 and 559 projects. The circuits for a number of building blocks·.are 
BP2a.-~· _L n · Q I \ $16.00 timers. included in each book and component wilues and type 
Cove~t:ve,s ipding ~er.~:1M, lriacs, 50 SIMPLE LED CIRCUITS ·numbers are provided in each case. Where relevant, details 
FET's.- t:a11sist6rs etc. · · · · · . BP42 . $6.00 ·of how to change the parameters of each circuit (voltage 
ELECTRONIC HOBBYISTS HANDBOOK . . · Contains 50 interesting and useful circuits and applications, gain of amplifiers, cut-off frequencies of filters, etc.) are 
BP233 . . . . . .. $16.00 covering many different branches of electronics, using one given so that they can be easily modified to suit individual 
Mr RA Penfold has used his vast knowledge of hobby ·of the most inexpensive and freely available components · requirllments. No difficult mathematics is involved. 
electronics to provide a useful collection of data for the the light-emitting diode (LED). Also includes circuits for the HOW TO DESIGN ELECTRONIC PROJECTS· 
amateur electronics enthusiast, in a single source where it 707 common anode display. . BP127 $9.00 
can be quickly and easily located. . . . . . . .. . 50 SIMPLE LED CIRCUITS· BOOK 2 The aim of this book is to help the reader to put together 
AADIO AND ELECTRONIC COLOUR CODES BP87 .. .. · .· $6.00 projects from standard building blocks with a minimum of 
AND DATA CHART A further range ,of usas for' the simple .LED which trial and error, but without resorting to any advanced 
BP7 . . . , . J(OO complements those shown in book number 8P42. . mathematics. Hints on designing circuit blocks to meet your 
Covers ·many colour codes in use through6ui 'the world, for 50 PROJECTS USING RELA VS, SCRs special requirements where no 'stock' design is available 
most radio and electronic components. inciudes resistors, AND TRIACs · are also provided. . 
'tapacitors, transformers, field coils, fuses and battery leads, . gp37 . . . $8.50 ·.HOW TO DESIGN AND MAKE YOUR OWN 
speakers etc. ·Relays, silicon controlled rectifiers (SC R's) and PCBS · · · · ' 
'CHART OF RADIO, ELECTRONIC, . . . bi-directlonal triodes (TRIAC'sl have a wide range of BP121' · '' · · " · r · :$6.50 
.SEMICONDUCTOR AND LOGIC SYMBOLS . . . applications in electronics .. Jhis book gives tried and Chapter 1 deals with the simple methods of cop~ng printed 
'BP27 $4.00 · practical working circuits which should present the minimum circuit board designs from magazines and books and 
111u~rates the common, and many of the not so common, • of difficulty for the enthusiast to construct. , covers all , aspects of simple PCB construction as 

:radio and electronic, semiconductor and k>g~ symbols that MINI-MATRIX BOARD PROJECTS · ' ' comprehens:vely as possible. ,, ... ... . . 
are used in books, magazines and instruction manuals etc.,. epgg . . ··... . . . . . , $6.SO .ch~ter 2 covers photogr~h1c methods of Pio<!Uc!ng 
in most countries throughout the world l . · · . , d' ,, ! •· •• ,.; .,. . · . . d .. ·~ . PCBs and Chapter 3 deals wtth most aspects of designing 
, · , .his ~ook prov! .es a select10~ Of 20 u~e~ut an. mMe~mg . your own printed circuit board layouts. 

circuits, all of wh:ch can be built on a mini-matrix board 1ust ·· 
' CIRCUITS & CONSTRUCTIONAL 

. , . PROJECTS .·· 
24 holes by 10copper strips in size. ________ ..__ .......... 

REMOTE CONTROL HANDBOOk 
BP240 . ,$13.00 

S.W., AMATEUR RADIO 
& COMMUNICATIONS 

iC PROJECTS FOR BEGINNERS ' · . Replaces out original book 'DP73 and is aimod at the 
BP97 , · $8.50 electronics enthusiast who wishes to experiment with · 
Offers a range Ot simple projects based around a nurilber of remote control in Its many aspects and forms. COMMUNICATION (Elements of 

;popular and inexpensive linaar and di~tal integrated circuits. ,.MODEL RAILWAY PROJECTS :Electronics•Book 5) 
With most projects, complete layout ancVor point to point BP95 . .. . . $8.50 BP89 . $11.00 
:wiring diagrams are included to help slmprify construction. Provides a number of useful but reasonably simple projects · A look at the electronic fundamentals over'the whole of the 
'30 SOLDERLESS BREADBOARD communication scene. lhis book aims to teach the : , . ··· for the model railway enthusiast to build. The projects 
PROJECTS. BOOK 1 ... .. covered include such things as controllers, signal and important elements of each branch of tho subjeel in a style 
BP107 . . $11.00 sound effects units, and to help simplify construction, as interesting. and practical as possible. 
:Each project, Which is designed to be built on a "Verobloc" str~board layouts are provided for each project. AN INTRODUCTION TO AMATEUR RADIO 
breadboard, is presented in similar fashion with a brief circuit ELECTRONIC PROJECTS FOR CARS BP257 , $11.00 
description, circuit diagram, component layout diagram, AND BOATS Gets you started with the fascinating hobby that enthrals so 
ecomponents fist and notes on construction and use where BP94 $9.50 manypeopletheworldover. 
necessary. Wherever possible the components used are Describes ffftMn lairly simple projects for US!! with a car INTERNATIONAL RADIO STATIONS GUIDE · 
,eommon to several pro~cts. and/or boat. Each project has an explanation of how the BP2S5 ·. · , $16.00 
30 SOLDERLESS BREADBOARD ... circuit works as well as constructional details including a Totally revised and rewritten to replace the previous edttion 
PROJECTS BOOK 2 · b d I (BP155), this book contains considerably more information ' • strip oar ayout. .. .. . 
BP113 $6.SO POWER SUPPLY PROJECTS which 1s· now divided into thirteen sections inciuding: 
This book describes a variety of projects that can be built on ·BP ·7s· $7.50 Listening to SW Radio, ITU Country Codes, Worldwide SW 
. · Stations, European, Middle East & N. African LW Stations, 
·plug ·in breadboards using CMOS logic .IC's. Each project . : Mains power supplies are an essential part of many European, Near East & N. African MW Stations, Canadian 
·contains a schematic, parts list and operational notes. .electronic projects. This book gives a number of power MW Stations, USA MW Stations, Broadcasts in English, 
POPULAR ELECTRONIC PROJECTS . supply designs, including simple unstabrnsed types, lixed Programmes for DXer's & SW listener, UK FM Station, 
BP49 $9.50 voltage regulated types, and variable-voltage stabilised Time Dilferences from GMT, Abbreviations, 
Provides a collection ol the most popular types of circuits designs, the latter being primarily intended for use as bench Wavelength/Frequency Conversion · 

' ,, 
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J 
RIALS ~~er f Power a11'9lifiers: Sifl'9le low power batte~ t)1l~ 

•. AE using a 2283 IC; 2 watt using the TBAB20; B watt using the t'i:!i~~~ilaCIA!r'fl~liiO 
· TDA2030; 16 watt 12 volt P.A. amplifiers; 20 wa~t usin~ a generatJ 

AERIAL PR JECTS MOSFET outpu~ stage: 100 watt DC coupled amplKier using MORE ADVANCED MIDI PROJECTS 
BP105. J; ,,. ·' , ... $8.50 fourMOSFETstntheoutputstage., : .. , ':· · . .···rsp247 . . . $11.00 
The sub1ect of e.nals 1s ~asl but In this boo~ the a~hor has . CHOOSING AND USING YOUR Hl·FI .... ,.. · · Carries en where book ,SP182 19f(ofl bY providing 
conslder.ed pra~ical aerial designs, Including active, loop . .SP68 . .. . . . . .. . ... , ... $6.00 constructional · detalls' ·of '.some more advanced and 
and f1emt1e ae~ Is 1whlch ~Iv~ good pe~or~nce :n·~te Provides the fundamental inlormallon necessary to make a sophisticated pro~cts such as a mixer, merge unit and 
re lat ve Y s1 P e an mexpens ve 0 ui · satisfactory choice from the ex1ensive range of hi-fi harmoniser etc. 
25 SIMPLE HORTWAVE BROADCAST equipment now on the market. ELECTRONIC SYTHESISER CONSTRUCTION 
BAND AER1LS Help. i.s given to the re~der In unde~andlng the t~hnlcal gp185 $11.00 
BP132 .. . . . .. . , • . .. ·.·· . .. . . $6.50 specifications of the equipment he Is interested In buying. This book will enable a tlllatiVrrbiiginher to build, with the 
Fortunately g. d aerials can be erecled at low ct>St, an~ .for minimum of difficulty and at reasonably low ,cost a 
a ~mall fracttnal .part of the cost of yo.ur receiving ·THEORY & CALCULATIONS ... worthwhHe mono-phonk: synthasiser, and also learn a great 
equipment. 

0
: h. ·; A : . of: •2· ,.5·· :' '-a1 ·· · i · deal about electronk: musk: synthesis In the process. 

This book te t e story. senes aen s o1 many FROM ATOMS TO AMPERES .· 
different type~are eovered, ranging from a simple dipole BP

254 
. •· .•f ".OO · 

throughhelicaldesighstothemutt~bandumbrella. , "' .· TV,. VIDEO & SATELLITES .. 
25 SIMPLE NDOOR AND WINDOW AERIALS Explains In crystal clear terms the abSo1ute·fundamontals ....,_... ________ _ 
BP136 . . , . . . . , . • .·· .. $6.00 behind the whole of Electriclty and Elearonics. Really helps AN INTRODUCTION TO SATELLITE TV. 
Written forth noivilewhi:flive In flats or have no gardens you to understand the basis of the subject, .perhaps for the BP195 . $12.95 

.J~ ~- ' .. ' ' 
or other spaCt1-limiting restrictions which prevent them from FURTHER PRACTICAL ELECTR6~UCS As a, definttive introduction to thil subject this book is 
""'nstruct1'ng a nventional aerial system · prese' nted on two levels. For the absolute beginner with no 
The 25 aerial Included in this book ha~· be'6n: especl~lly CALCULATIONS AND FORMULAE previous knowledge, the story is told as simply as 1t can be 
deslgned,buil andtestedbyMr.Nolltobesurepertormers BP144 . ,. ]16.00 lnthemaintext. . , , .. 
and give su isingly good resutts considering their limited Written in the tame ~~e as the first booK (BP53) and wtth For . the professional · en{lineet, electronlcs ·enthusiast, 
dimensions. the same objectives ln mind, this book Is divided Into the student or others with technical baclrJjrounds, there are 
25 SIMPLE TROPICAL AND ~ ' , following fourteen sections: ~lectricity, Electrostatics, numerous appendices backing up the main 1ex1 with 
MW BAND ERIALS Electro".'8gnetism, Compl?X numbers, .A~lifiers, ~~nal additional technical and scientific details, formulae, 
sp145 · . $6.00 Ge~era~1on an.d P~ssing, ~~mun~t1on,. ~atist1~, calculations and tables etc. 
Sh · h to bu'ld 25 s·mpl ahd inexnansive aerials •. RehabR1ty, AudlO: Radio, Transmission Lines, D~ttal Logic ------------ows you 1 1 e r and Power Supplies 
for operation n the medium wa'.'.e broadcast b~nd and on THE SIMPLE ELECTRONIC CIRCUrT FAULT·FINDING 
the 60, 75, 9 and 120 metre tropical bands. Designs for the 
49 metre ba~are included as well. AND COMPONENTS HOW TO GET YOUR ELECTRONIC PROJECTS 
AUDIO & l·FI BP62 ·· ·. , •'" ·$12'.0o 'WORKING 
DIGITAL A DIC PROJECTS . ALTERNATING CURRENT THEORY BP11 o . . . . ·$8.50 
BP245 ~ $11.00 BP63 $12.00 We11ave anbuth circuits from magazines and boo~ only to 
Contains pra k:al details of how to construct a nutrber of SEMICONDUCTOR TECHNOLOGY find that they did not wotk correctly, or at al~ when first 
projeds whi fall into the 'D~ttal AudiO' category. They BP64 $12.00 Switched on .. The aim of this book is to he~ the reader 
should. be o~ interest to most audio and electronic musk: The aim of this series ot bookS is to provide an Inexpensive overcome just these problems by Indicating how and where 
enthusiasts~ Introduction to modern electronics so that the reader w~I to start looking for many of the common faults that can occur 
AN INTRO UCTION TO LOUDSPEAKERS start ,on the right road by thoroughly understanding the Yihen building up projects. . · · . . · · 
AND ENC OSURE DESIGN fundamental pnnclples involved. " AUDIO AMPLIFIER FAULT-FINDING CHART 
BP256 $11 00 BOOK 1: This book contains all 1he lundamrurtal theory iBP120 . , •. ·. . $4.00 
An you ne to know about the theory and operatic~ of necessary ~o lead to a lull understanding of the simple This chart will help the reader to traee most common faults 
loudSpeake~ and the vanous types of boxes they may be electronic circuit and Its main COl!'l'Onents. · ihat m~ht occur In audio ampfiliers. Across the top of the 
med into. I '" SOOK 2: T~is book continues with alternating. current theory chart are two •starting' rectangles, vis Low/Distorted Sound 
Also inciud~ the complete d!!sign and constructional deta11s · wlth?ut w~1ch the~e. can be no compre~ens1on. of speech, Reptoduction and No Sound Reproduction; after selecting 
of how to mhke an inexpensive but high quality enclosure music, radio, television or ?ven the electnclty mams. the most appropriate one of these, the readersimp~ follows 
called the 'f llmeister•. . ·. · · .BOOK ~: Follows .on sem1co~du~or technology, leading up the arrows and carries out the suggested chec~ until the 
AUDIO p OJECTS 1 ·· • . .. to transistors and integrated c1rcu1ts. fault In located and redttied. 
BP90 . : ,'.::··:: · . $8.50 "GETTING THE MOST FROM YOUR 
Thisbookc ersindetalltheeonstructionofawiderange ·• 'ELECT. & COMPUTER MUSIC MULTIMETER · . .. 1 • • 

of audiO p~jects. The text has been divided into the BP239 .. . . M,, •• • • • • $11.00 
folloWing mtin sections: Pre-amplttiers and Mixers, Power ELECTRONIC MUSIC PROJECTS ... / .. " .. 1t is amazing just what you eari cneck and test with a simple 
A11'91ifiers, tne Controls and Matching, Miscellaneous BP74 $9.50 · .multimeter H you know what you are doing. This book tells 
Projects. Provides the constructor with a nunter of practica1 circuits the . story, .covoring the basics and relative ·merits of 
All the proj s are fair~ simple to build and designed to for the less complex ttems of electronic music .equpment, analogue and d~ftal instruments,component checking and 
assist the n6wcomer to the hobby.. . • ·· · · " ' •• ·' · including such things as fuzz box, waa-waa pedal, sustain · dealing with circuit testing. 
AUDIO (Bements of Electronlcs·Book 6) untt, reverberation and phaser units, tremelo generator, etc. MORE ADV .. USES OF THE MULTIMETER 
BP111 $13.00 ... MUSICAL APPLICATIONS OF THE ATARI ST's BP265 . . __ ..$12.00 
Analysis o the sound wave and an explanation ,of •.' BP246 . . ·· $12.95 ··A tbqueno book BP239 showing the reader some more 
acoustical antities pr~are the w~y. These .are. fol~owed The Atari Sts are fast becoming the .lirst choice .in advanced and .unusual applications of that humble test 
by a study I the mechanism of hearing and examination of computers for the electronk: music enthusiast due to their · Instrument -the simple multimeter .. 
the various unds we h~r. A look at room acoustics whh a ,I relatively low cost and MIDI lntertace. The Penfolds show HOW TO USE OSCILLOSCOPES AND OTHER 
subsequen. chapter on m1c~hones and loudspeakors then ·: :you how to make the most of these machines musically, TEST EQUIPMENT 
sets the sdene for the mam chapter on audio ~ystems, with simpleadd-on circuits and ro r • BP267 $12.00 
a~liliers,tcillators, disc and magnetic recording. and .. C Just as the title saUl!, this book shows the hobbyist how 10 electronic uslc. · . . • 1~ 
AUDIO A UFIER CONSTRUCTION .. • " . · B

5
h effective~ use a nurrter of pieces of electronk: test 

BP122 ~ $9 .DO equipment Including the oscilloscope. 

The tonow g practical designs are featured and include T 0 order1 Slrf4>IY fill In the coupon, remembering to Included the code oombers and $5.00 postage and 
circuit dia am and descr~tion, Veroboard or PCB layout handling. If the coupon Is missing, write down the names, code numbers and prices of the books you 
and arrt nitessary constructional or setting-up notes. h rd di rd d t II ( d 
Chapter 1 f Preamplifiers: versatile microphone type based require. Include your name, address, ph number, plus c eque, money o er or era t ca . e a s car 
on the NSs534; tape type using the LM3802; RIAA pre ·· · ·type, card number, expiry data and signature) and send tt an to Federal Publlshlng, Freepost No.3, 
amp; simp~ guitar pre amp; ceramic or crystal pick-up type; P.O.Box 199 Alexandria, NSW 2015. Don't forget to sign all orders. ·· ··· ··· ··· · 
i!~tive ton4 controls using a LF351; general purpose pre 
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" Circuit & Design Ideas 
·Interesting circuit ideas from readera and technical flterature. While this material has been cheeked 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 further information. : .· 

:L'i' 

1 O·channe1 RS232 ·. Selection .is made .. by' a 16-key · 

D • I hexadecimal encoded keypad, which eVlce se ector · ···· converts the keypress into BCD. 
This project was designed to allci~ a This . data is ·fed to ICl (74LS75) 

single PC with a serial interface card to which is a bistable latch - so the key . 
communicate with several devices, by does not need to held depressed for the 
selecting one device at a time. · period of communication e required 
. ,This 3-wire configured interface is channel viaMOSFETs Ql-Q10.Rl-Rl0 
commonly ·. ·· used · with ··'Crosstalk' are pull-up resistors added to the output 
software to communicate with numerous·· of ICS to drive the MOSFETs. 
CPU bdards on an ·auto . insertion · ' These in turn enable the desired 
machine. It allows long communication ~RS232 links, each of which comprises 
cables between the interface and · the two gates from ·the quad line receiver 
machine. · IC6 (1489) and two gates from the quad 

N +SV 

OAt--+-'-41 --- --
•SV 

IC2 
74LS47 

'' ,' 7 , 

,. ',,,: 

50 ELECTRONICS Australia,' Februaty'1992 ' 

· · •SV 

ENABLE 

line driverIC7 (1488). The two Schottky 
diodes, Dl and 02, isolate the enable 
pins of the two chips. For the full 10 
RS232 lines, three 1488s and .three 
1489s are needed to build the 10 links. 

The output from I Cl is also fed to a 7. 
segment LED display to indicate which 
channel is selected. The·signal passes·· 
through the· 7-segment decoder IC2 
(74LS47) and .hex drivers IC3 and · 
decoder IC5 (74LS145), which switches 
th IC4 (74LS504). 

Ranjit Singh, , , . . ... 
Kuala Lumpur; Malaysia .$50 . 
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IC6,8 110,12 & 14:1t.89 
.lC7, 9, 11, 13 & 15:1t.88 
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Lmdj~oo~ ..•...... 
A frien~ built a model railway and 

used a sm~l computer to control the sig· 
nals, etc;~, is cin:uit e~ten'!s that idea 
by provid g an electronic 'billboard'. It 
can be · by any computer with an 
available ·bit output . . . . 

Clock p lses are fed to the 4017 !Cl 
by ulsing the out.put line 05 from• the · · 
computer. The pulses advance the . 
counter, ming on each transistor Ql· 
QlO in urn, provided rhat Q21 is 
switched n via IC2. 

After a count of '101 is reached, the 
'CO' ou ut of ICI goes high and clocks 
IC2, m · g the Q out.put high and Q· 
bar low. lrhe clock pulses· then tum on 
the secodd bank of transistors Q 11-Q20 
in tum. ter this second count of '10', 
IC2 is re t, and the cycle repeats. 

Before ICI is clocked each time, the 
LEDs w ich have to be turned on for the 
display e briefly pulsed via data lines 
DO-D4, eing turned on with logic 1 and 
off with ogic 0. 
· The c rresponding LED columns are 
enabled~ia Q23-Q27. The length of rhis 
pulse w 11 determine the brightness of 
the disp ay. BASIC is a bit too slow .for . 
all this, ~o machine code must be used.· 
, The 7 C14 Schemitt trigger inverters .• 
(IC3) cl an up any display fficker. The · 
diagiaml shows how an 'A' is displayed. 
The di~lay will be enabled as long as ·· 
the 20 ytes of data are sent continuous-
1 y alon with the clock pulses. ( · · 
• A bri f pause is needed in between rhe 
data an clock pulses and the next data 
,pulse,.. therwise . the display blurs .. To .. 
stop , display; · simply stop sending '·· 
data. , Ising D6 briefly will teset the · " 
display so that it begins at the first row,·' .. ·· 
the ne time it is enabled. ' 
' With different programming techni
ques, e display can be made to scroll 
up, do n left, right even merge letters or 
small ictures. Other uses for the circuit 
might include shop counter displays, 
front or messages or the like .. · 

,. My isplay measured 75 .x ·25mm and 
cost a ut $23. 

An ony Nixon, 
·Has ·ngs,Vic.$40. '·' 
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DATA: 30. 0, 32, 0, 5, 0, 32, 0, 5, 0, 32, 0, 30. O. 32, 0, 0, 32, 0, 0, 32, 0, etc. 
I ·1 " i " j _, OATA BYTE : I . I I ... \ ·' ' ···.· .. . . . . 

· CLOCK PUL.SE ..... , ·: •. ' 16 'FURTHER ··· · 
.__ ---DATA BYTE , ·' .,. · · 0 BYTES SENT 

,_. '/•' 
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1Are you one of1hose people who ttiaughtour600W Powerhouse fnve.rter of D~cember 1987 still 
didn't delive·r enough power? Well, here's a new 12V~to·240V inverter with some real grunt: it can 
:handle 12oow of loading continuously, with a surge rating of 2400W. Crystal locked, compact and 
reliable, it will operate with almost any kind of load and can also be wired to operate from a 24V 
battery system if desired. . , , . . .. , .. 

',,:: ""'·" 

,by PETER HARRIS 
Our new Powerhouse 1200 inverter has .. Features of the riew· Powerhouse design . In designing , the new inverter, we 

:been developed to meet the requirements · include: decided that : it ·needed to meet some 
of the higher power inverter user. It is t Auto starting . · · · . ·· ·•. reasonably tough specifications. These 
primarily intended for running • Low and high battery voltage cut-out were: · ·' 
refrigerators, freezers, high power (eannot run on the wrong battery volt· 1. It needed to haven large J)ower' output, 
drills, saws, emergency lighting and , age) large enough to run just about any-
general purpose household equipment. ·· • Protection via a high quality ·circuit ,, thing. A figure of 1200 watts se.emed 
• The new design has enough surge , breaker- no fuses to replace' · reasonable. . 
power capacity to run just about any . 1 ·An over temperature cut-out . . In addition to the continuous power 
type:. of load - from SOOL fridges to • Crystal locked master oscillator to en- 'rating, its surge rating needed to be ap-
3/4hp drill presses. It can also run a sure that the output frequency is a very proximately double this figure - i.e., 
microwave oven with a cavity power stable SOHz 2400 watts. , 
rating of up to 600W (lOOOW drain). • Very · high . ~urge power capability 2 . .It needed to work under Virtually. any 

But note that the microwave will NOT (2400W) to cope with appliance start- · load conditions and be highly reliable. 
produce as much heating power as usual ing surges , · .. . , 3. It needed to be completely 'bullet 
with this kind of inverter, due to its square . • Protected against reverse battery con- proof', and protected against any like-
wave output. nection (trips circuit breaker) ly 'accidents'. 
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A.'1i~f ~nmu~~~~ibi~.~ ~mmNm~t:~:12V f~ moo ro .ilie SMW .dew~·. ili&mru 
a reaso able price (not easy!) winding in addition to the main 240V runaway problems. The other advantage 

:· We . be ieve the Powerhouse 1200 seeondary, for regulation pUIJ)oses. with TMOS FETs is that they are voltage 
design m ts these requirements comfor· '· Once we had sorted out the lransfdtmer, driven rather than current driven. They re· 
tably, an should therefore meet the a suitable power switching circuit was quire only a gate voltage above lOV to 
heeds of lmost anyone wanting a high . · needed. This is basically used to 'chop up' tum fully on, meaning that only low 
power in erter. . . . . · the battery voltage, and feed it into ··the :~power driver stages are required. 
, Inciden Iy the Powerhouse· 1200 in· transformer primary in 'push-pull' mooe · i:;,:the· only problem with this type of 
\rerter h been developed for Altronics, ~ i.e., ·each half of tlie primary is con- ,fu~utlis thaf they also have a high input 
of Perth, and copyright to the PCB pat- mited across the 12V supply alternately, · · capadtancc; This requites the driving cir
tems and front panel design, etc., is held at SOHz. . . cuit to deliver high pulse currents, to 
by Altro ics .;_ which will be marketing Now to get maximum voltage across charge and discharge this capacitance. 
kitS for e project. This means that other the transformer primary, the switching Having established .that TMOS FETs 
finns w' generally not be able to supply devices need to have a resistance that is were the .go, the question was which 
kits or B 's1 etc., unless they enter into pretty low :...... so that minimal voltage is device to use and how many wotild be 
agreeme ts with Altronics. . .. .. . , . lost across ilie· switch. Allowing for 0.4V needed. The voltage rating needed to ;be 

Howe er private individuals . would drop across the input leads and circuit higher than 60V (2 x 30V for a fully 
presuma ly still be able to build up the . breaker, this leaves 0.6V .drop for the charged 24V battery), so IOOV devices 
design fi r their own use. Note, though, power swi!ches. This calculates out to be have beCnused. i 

that the power transfonner used in the 0.6/100, or 0.006ohms (6m0. . . « ' · The highest current rating in lOOV 
project i a specially designed unit; and To achieve this figure, it was deC:ided to devices ·is 25A, provided by the . type 
may be. ery difficult to get except from use parallel arrays ofT0·220 style TMOS MTP25N10 or IRF540. These devices are 
Altronic and its dealers. . .·. power FETs.·These are extremely rugged quoted at having an ON resistance of 
· '.fhe' ltronics kit for U1e project will ,devices 'as far as current rating and 0.085 ohms. As we need 0.006 ohms, this 
have· th catalog number K~ 6790, and temperature is concerned. · · .. . meanfthat 14 of lhc devices were needed 
we're Id .th11t it will be priced at .: Theyalsohavetheadvantageofapbsi.; foreach'side';_;i.e.,theswitchforeach 
$799.F ly built tip' and tested versions, tlve temperature coefficient, which means side .of the transfonner's ,push~ puJI 
for bot 12V (K-6792) and 24V'(K6793) that they can share current (among other primary. The circuit diagnim 'shows how 
operati n, will also be available for things). This tomes about by the fact that they are all coimected. .·. · . 
$999. I both cases the prices quoted do as the device heats up it will conduct less . Quite separately from the basic switCh~ 
not in Jude · packing, freight or in- current, so theti it will cool down. mg, .the other thing that is needed with a 
suranc if required. · · 1 This sets up a balance not only bcfweerr high power inverter is some form of back 

·· ,. ·.··, ·· ···, all the devices connected in ·parallel, but EMF suppressi.on . . This is necessary be· 

' .· The vera11 design is best considered as 
compri ing two separate sections: the 
power ard and the control board. In ex
plainin its operation, .we'll look at the 
power ection first. . . 
.. The tarting point for any high-power 
inverte like this is inevitably Hie ,power 
transfo er, because this must handle the 
requir power. In this case the trans· 
forme had to be :specially wound for the 
job. T e transfonnet was to be rated at 
1200 atts continuous power, wiih 240V 
AC o tput from a battery voltage input. 
Assu ing push- pull drive, the effective 
input oltage to the transfonner primary 
was c osen to be 10.5-0-10.5V. 

Thi voltage allows for 1 V drop across 
the in ut leads and the switching FETs; 
One v It of drop may sound a lot; but be· 
cause e're talking about a primary cur
rent f ,100 amps (1200W/12V), the 
resis nee to produce 1 V of drop is ac
tuallil/100, or only 0.0.1 ohms - not 
very uch! · 

It i clear that even very small resistan~ 
ces c cause significant pOwcr loss with 
this .~ort···of ~urrent .. drain, so the trans
fonndr primary obviously needs to .be 
woucli from vefy heavy wire. The core 
also .. eeds to be able to handle the .flux 
level involved in transforming-· 1200W, 
with minimum losses. And finally the 

also within the individual· chips themsel- cause large voltages can be reflected back 
ves. This makes the devices immune not . into the transformer primary ,windings 
only to the 'secondary breakdown, effect from inductive type .. loads .. These. can 
characteristic of bipolar transi~ors, 'but either make the inverter run yery ineffi-

Inside :ttie lnvener. As you can s~e most of the sp11cli Is taketnrp by the targe 
toroidal step.up transformer. To Its left Is the control PC board1 while at the rear 
and underneath the circuit breaker Is the power switching board. · · 
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~iently, ~r overheat the switching devices 
.. and/or the load- not desirable. ; . 

' The inductive voltages basically occur 
only during the brief periods in each cycle 
when neither . side .of .the transfonner 
primary is being driven (the inverter uses 
pulse-width . modulation, for . regulating 
the output) ... When either side of the 
primary is connected to the battery, ·via its 
conducting switch array, the total primary 
voltage is effectively clamped to twice the 
battery voltage by the conducting switch 

::.:.' :;'fhe••:.ofupuf :ilouage.'attd ·currant ·•.caJ)lt>t11tj.·.o(tf11a·:1.werler,ar1 1auctt' ttt~( ,: 
<:,secldental cotitact ·with ~othautput llnes,...;:or'the ·lctiVe·ot.ltJ)ut Una and 1:.;1 
.. ·the battery·1ermlna1s ·;;;;..dould •aslly 

1

prove FATAL"Jtl' Important therefore (i 
· ''.Jo take Just ;as 1much :pare,;when ;Using .the ,inverter, as 'NOU ,would when)~: 

\Using ~ny app11ance or equlpm~m :~hneeted to the 240V AC power mains •. ,/
1 

I) 

) .:·;Equlpment to ibe operated from theJnverter sho~ld .llto ~.ln)a safe··. 
: ·,candltlortlfra~ed cards; tt1tposMJ but un&atthed metal parts (unlendouble 
:1iJnsulated)·'and broken ,or' .:wet· unsulators ' .. ~houtd .. be :. repaired .b'1ore the 
',equipment:Jsu&ed.:i:· ... ,., ... ' .. ,,,1':.:·. >r: ..... ,:'.:.i:,·1, .. · '.«".:.1<; ,;;::·•· : .. 1· ' ,

1
1 :·. 1 .. ·:· ) 

and battery. , . . : , . 
The suppression technique used .here 

actually slwrts out the primary of the 
transformer· when neither side .is being 

· ... :,11·1s·,a1so'Jmportantto ke&p·1h.•'·•. toeiro1Yti:te'l•t tit th.e t>att*y.· )labove1ta'.·.·. 
:;p1ate$)T~ls not·on1y·.:.priJ1ongtfblttery life, 'but .afs6 redueft the rlsk;of .. 
.,iexptoslon. When charging the battery, do ·ao ·1n·a wen ventilated area w.1ho 11

: 

, ·hydrogen given <>ff from. ··a oharg·tng battiry ta highly exp1osive~ ·I·.. . ''.,, .. · ,. )I·, 

. : :.:.When connecting or dls6onnectlng tho ·Inverter to the btrttery, maketure. 
1haUhe appliance .Is not plugged in and the lnvetter'• eantrol Nitch .1• tn . 
,the '.Off' .. :positlon •. !ftlswlll ,prewnt lparta. atrth~ battery.con~ectlons are 
.. made or broken,lfid.agaln m1nlmls«ftht risk of txploslon~ : , ·· 1 • • . , 

•" ' "',,, " ,. '" ,, ' ,•, 

driven. I This involves the bridge BR2, The two outputs from IC2a are fed into 
used here as a pair of high-current diodes, two NAND gates, IC3a and IC3b. The 
and the four extra power FETs Q35-Q38. other input of each· NAND gate comes 
These are switched on, shorting both from the voltage regulation comparator 
.ends of the primary directly .to the bat· IC4b-more about this later, too. 
tery, when both of the main switch ar- The outputs of IC3a and IC3b are. fed' 
rays are off - i.e., during the switching into I two further NANDs (IC3d and 
'dead time'. · . ·. . , ·· ·. IC3c respectively), each configured as 
.. Drive for the suppression , transistors inverting buffers. The outputs of these 
comes from the same push- pull signals in tum are then fed into the driverstage 
(Gl and :G2) used to drive the main transistors. 
switch arrays, fed into the power PCB at The driver stages use transistors Q4, 
pins 5 and .6. Diodes Dl3 and 014 hold Q5, Q6; and Q2, configured as two 'com-
Q39 and Q40 on during drive pulses, plementary emitter followers'. These pro-
clamping the gates of Q35-Q38 to their vide high current pulses to the TMOS 
sources and preventing them froln con- power FETs, while providing good isola· 
ducting. However in between the drive tion from the low power circuit. . · 
pulses, Q39 and Q40 tum off, and . the 2. Voltage .control circuitry: The trans-
suppressor FETs turn on as a result of the fonner Tl has a 12V feedback wind-
positive .voltage supplied via DIS and ing, which is used to sense the output 
R78 (from the switch-mode regulator on voltage. The voltage developed across 
thecontrolPCB). this winding is rectified by Dl-D4, 
) That about covers the basic operation of .. producing a DC feedback voltage 

the power board. Now let's look at the which is then fed to RV2, a lOk trim-
control board circuitry. pot which provides adjustment of the 

Co. ntr.ol. p· CB 0·pera· ti on feedback .and hence a limited control 
over the inverter's output voltage. 

1 It is easiest to explain the operation of ·The wiper of the trimpot is connected to 
the control circuit stage by stage. There capacitor C9, which smooths·any ripple 
are four basic sections: the oscillator and . on the feedback voltage, and then via R9 
drive section, the voltage control section, to the input of IC4c, an LM324 op amp 
the protective cut-out circuitry and the connected as a comparator. IC4c effec
power supply and auto start section. . . tively compares the feedback voltage on 
1. OscilJator and drive circuit: The its pin 9 with the 5.lV reference voltage 

master clock signal is derived from a applied to its positive input (pin 10), and 
timebase oscillator/divider chip, ICI, a established by zener diode ZD 1. 

, MM5369-EST. This chip provides a If the feedback voltage rises above 
, lOOHz pulsed square wave from a 5.lV then the output ofIC4c will go low. 
.· 3.579545MHz crystal (XI). The Alternatively if the feedback voltage falls 

lOOHz pulses are fed into .a flipflop below 5.lV, the output of IC4c rises to 
. (IC2a), which divides .it by .two to · Vee (12V). So the output from IC4c 

·produce two precise 50Hz 'outputs switches between OV and +12V, depend-
.·. which are 180° out of phase. These ap- ing upon whether the feedback voltage is 

pear on pins 1 and 2. higher or lower than 5.1 V. 
The output from !Cl is also fed into a" · · · This low/high error voltage is then fed 

triangle wave shaper (IC4a). We'll return toa second comparator IC4b, whereiit is 
to this shortly. compared with the lOOHz triangle wave 
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produced by IC4a. The output from IC4b 
. thus becomes a rectangular wave - still 
at lOOHz, but whose mark/space ratio 
depends upon the level of feedback volt
age. If the output of IC4c is low (cor
responding to a feedback voltage of more 
than 5.lV), the 'high' sections of the 
IOOHz wavefonn from .IC4b will be 
much narrower than the 'low' sections; 
conversely if the output of IC4c is high 
(because the feedback voltage is less than 
5.lV), the 'high' .sections will .be much 
wider than the 'low' sections. 

IC1 

IC3a 

UNLOADED 
OUTPUT 
VOLTAGE 
23QV) 

Here ar~ the key wat/etorms Inside the 
lnvllrter, which help to understand how 
It all works. 
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: Powerhouse .. 1200 
' As noted earlier,· the output of IC4b is 
used to gate the 50Hz drive signals fed to 

' the output switches, via NAND · gates 
IC3a and IC3b. The varying mark/space 
ratio of the signal from IC4b is thus used 
to gate or 'chop' the width of the!drive 
signal pulses, to vary the average value of 
the inverter's output voltage. 

The output voltage· is therefore regu
, lated, with the circuit acting to maintain 
· the output at a level where the· feedback 
voltage is almost exactly 5.1 V. By adjust
ing RV2 to the correct point, this is made· 
to correcpond to an output of 240V AC. 
. This type of regulation is known as 

pulse width modulation, or 'PWM' for 
·short. The inverter's output waveform is 
not a pure square wave; but a series of al
ternating ,positive and negative pulses, 

. whose width varies to maintain the 
average value at 240V. 
· 3. Protection circuitry and cut;.outS: 

Battery voltage sensing is done using 
the two comparators IC6a and IC6b. 
The first of these is wired to detect a 
LOW BATIERY condition. ·· 

The voltage on pin 2 oflC6a is 5.lV * 
, 27k/(18k+27k) or 3.06V, and this is rela
. tively independent of battery ·voltage be
cause it is derived via zener diode ZDI. 

·On the other hand the voltage on pin 3 
·will be a fixed proportion of the battery 
. ·.voltage, due to the divider formed by R30 
. and R31 (plus R32 for 24V operation). 

This divider provides an input of abbut 
0.34 times the battery voltage; which 
means that when the battery voltage falls 
to around 9V, the voltage on pin 3 ofIC6a 
falls below that on pin 2, and the com
parator output (pin 1) switches low. This 
'not only turns on LEDi, indicating the 
low battery condition; but also pulls 

··pin 5 of IC4b low, via 05 :and 1)7 -
·stopping the inverter by gating ~ff the 
drive signals. . , .. 

The low battery threshold of 9V may 
:seem very low, but when large currents 
are drawn from a standard battery the in
ternal resistance makes the tenninal volt-:.-. 
age somewhat lower than . the unloaded • .. 
figure. The low cutoff point also allows 
:the inverter· to deliver .high ',.surge . 
powers, when starting appliances: For · 
24V opetation the low cutoff voltage•is : : 
around 17.SV. . . . · ... · . 
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Note that resistor{R24: and R27 pro:. 
vi de a small amount of positive feedback -
around IC6a. This gives it a small switch
ing hysteresis, so that the inverter 
switches off cleanly when the low bat
tery point is reached. There?s no, 
'hunting' or rapid switching on and off. 
The 12V.and 24V comparator levels are 

·And hete's the schematic fofthe' pCJwer switching bo~rd section of the tnvener. 
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Two sets of 14 paralleled power FETs are used to switch the battery current 
.. alternately to each side of the transformer primary winding. 
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selected ·a SWl, a mini slide switch on A further requirement is that for correct ,the battery to the DC-DC inverter IC8~ As 
the PC ard. operation of the back- EMF suppression 'the 12V supply rail used by most of the 

The ' GH BA'ITERY' cutout circuit circuitry, the gate circuits of power FETs inverter's circuitry is derived from the 
. works i a very similar way, except that Q35- Q38 must be powered from a DC 36V supply produced by IC8, Ql there
the inp ts to its comparator IC6b are source that is at least 8V higher tban the fore controls whether the mverter is 
revers in tenns of sensing polarity - so highest battery voltage. This means that · · operating or not (without drive, the main 

.· that its utput will go low when the input we need a supply of about 36V, to cope power FET arrays used for output switch· 
fed to p n 6 is higher than the reference with operation from a 24V battery. There ing are effectively open circuit). . , . 
voltage pin 5. Here the reference volt- are several ways to get 36V from a IOV Basically QI is turned on by provid-
age is thefull 5.lV frotn ZDI, with a supply. One is to use a voltage doubler, ing it with base current, and this is 
small a dition due to the effect of feed- driven from the inverter transformer it- achieved by connecting its base resis
back re istor R28. As a result the cutoff self. This works OK at 12V, but at 24V torR16.to ground. This is done direct
point urs at around 15V for a 12V bat- . 1.the output could be as high as f/JV - a . . Jy by SW2b, when the inverter Js used 
tery,an 29Vfora24Vbattery., . . . littletoohighfortheregulator! · ' ',in its 'MANUAL' mode. However .. in 
···As fore,· when the output of IC6b · Another solution is to use a diooe frorri · the 'AUTO START' position of SW2, 

switch slow it both turns on LED4, to ::each side.of the transfonner. This also ·:'the control ofQl is performed byIC7 
indicat the problem, and ·cuts off the , works fine; but not when the ttansfonner , instead. ·· . · ,, · 
inverte by pulling down pin 5 of IC4b is shorted out! This can happen when the .IC7 is connected as 'a high-gaifl in- ( 
via 09 and 07. The positive feedback inverter is powering a load with a high verter, with its positive input (pin 2) con-
provid by R25 and R28 again intro- starting current, or loads that are highly nected to ground via a bypassed 470k 
duces hysteresis to ensure clean inductive. In any case this scheme will resistor. The comparator's input bias Ctn'· 
switch ng. · work fine at 24V, but not at 12V. So rent thus causes the input to float at 

By e way, the main purpose of the another solution is required. . . .. around·.SO·IOOmV positive, ;wilh respect 
'HIGH BATIERY' cutout is to protect The final design uses a small DC-DC to grotmd. IC7's negative input (pin 3) is 
the in rter from damage, if it is con- converter to produce the required voltage. also connected to ground via R22, and 
nected to a 24V battery when :SWl, and This can produce enough voltage for the with no. current .flowing through R22 
the ou ut transfonner connections are 12V regulator from a battery voltage as this input will at virtually ground jJoten-
still se for 12V. low as 6V (in fact the DC-DC converter tial because R22 is much smaller (2.2k). 

TheiOVERTEMPERATURE' cutout itself will work down to 2.5V!). This Under these conditions the output of 
again ses a comparator (IC4d). to do means that no matter what the battery IC7 (pin 7) .is high, and Ql and the in-
voltag sensing .. The reference vol~ge is voltage, the inverter will run correctly. verter are held off. , , . 
again e 5.lVfrom ZDl,fed to pm 13, The DC·DC converter is based around . Note, though, that a small current can 
but thi~ time the input voltage is derived IC8, a type MC34063A, in conjunction be made to flow in R22, to change this 
from ~ IC temperature.controlled 'cur- with inductor L 1 and diode D 10. J'he 36V .situation. This current can flow only 
rent s~urce'. This device, an LM334Z output of the MC34063A appears across when an appliance is plugged into one of 
(IC9),~is located on t.he main power ClO, and is used both for the gate supply the inverter's 240V outlets, and is also 
heatsi k; . .· for the back-EMF suppression FETs, and turned 'on'. It flows from .. the .battery, 

The resistor (R76) connected between to drive the 12V regulator IC5. The 12V through R13 and the secondary· of die 
the Rs t and V- tenninals of the LM334Z ·· regulator provides the + 12V rail for most transfonner, through the appliance itself 
sets rate that its current changes wilh of the low-power inverter circuitry, and and then through D8. And the effect of the 
tempe ture. The chosen value .of 680 also runs the 'POWER' LED.. . current is to make pin 3 ofIC7 more posi
. ohms · ves a rate of 333.SnA/K (Kelvin). The auto start circuitry comprises rec- tive than pin 2, causing it to switch its out
There ore, at 343K, corresponding to tifier bridge BRl, comparator IC7, put to the low state and turn on QI. 
70°C, the current will be 114.4uA. This . transistor QI, switch SW2b' and their .. Tue idea is that when .SW2 is in the 
curre t is then converted to a voltage associated components. It works as 'AUTO START' position, the inverter 
level y R34 and ttimpot RVl. . . . follows. . turns un automatically if an appliance is 

.RV is ·adjusted to give 5.1 Vaf pm 12 Transistor Ql is essentially used hete a8 plugged into one of the inverter's output 
6f I d, when the . heatilink tempera- a switch, conrrolling the DC input from Continued on page 91 
tute aches 343K/70°C; So when this 
level is reached, IC4d switches and 
pin 1 ·goes high. '.This turns 011 LED3 
and 3, which pulls pin 5 ofIC4blow'as 
~i!t~~~~7), gating ~~the inverter's 

4. P~~er supply and 'auto Start: This 
i sebtion proved to, be ·more ·difficult 
· · thlm ·first thought. Easy, you :may say 

....} just use .a · regulator (say 5V), 
sttalght from the battery! But ·it isn't 

· thbteasy. · , ·. · . · 
. F~y the power .FETs require more 
than OV and less than 20V of gate drive, 

,.·,,_··,·, 

' ,· to s itch them correctly; :12V is ideal. ' ,, 
This I means •that a· 12V regulator .is· re· TIJe·rear end of th"e fnvener Is mainly comprl!#d ol the :heat sink radiators, with 
quinkt,· calling for an· input voltage ·of the battery circuit breaker mounted at upper centre and the heavy doty·battery 
mort than 15V. . · ·. · · ' leads entering atlowerrlght. . · · 
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.·Here is the third and final part of OU~ series on controlling radio equipmentwith a personal computer. The 
firs1 part demonstrated the BASIC language, using the AOR AR-3000 scanner receiver as an example. 
Part two covered lcom gear, using the C language. This month .tt's Yaesu's tum,· with programming 
examples in both BASIC and Turbo Pascal, and also brief information on using an Amiga computer instead 
of an IBM compatible. . 

by TONfMOFFAT, VK7TNI ... 

·····You might recall' that the AOR: sC:ait'~ 
ner connects· directly to the computer 
via its RS-232 serial interface. Both 
Icom and Yaesu need special interfaces 
to convert the+ 12V/-12V RS-232C sig-
nal levels into 0/+5V TIL levels used 
by the radios. Each· manufacturer sup
plies its own interface. The Jcom unit 
costs about $180; Yaesu's ·device is 
around $125. . 

This month's construction project is.a 
tiny interface circuit . the size of a 
postage stamp that can take the place of 
either the Icom or Yaesu 'official' inter
face. Note that this differs from the ad
vice given in Jhe .second of these 
articles; then we thought we would need 
a special ·interlace . for .each brand of 
radio. Now we have come up with a 
design that suits either. 

· Differences' 
· The · lcom computer control system· 
described last month uses a single wire computer -·although Yaesu .don't ac
working against ground, to connect the tually do this, at least with radios I've 
interface with the radio. Signals can worked with, 
travel FROM the computer TO the Regardless of whether half or full 
radio, and FROM the radio TO the com- .. duplex is used, separate inward and out
puter, along the same wire. Obviously ward paths connect with the computer. 
this cannot happen simultaneously; it's For Yaesu operation with our inter
strictly one end talking while the other .. face kit, signals to and from the radio 

, end listens. This type of communication are simply converted betWeen RS-232 
is known as 'half-duplex'. .and TIL levels and fed straight through 

Yaesu, on the other hand, still use to their respective send and receive 
0/+5V logic levels but use two separate lines. For use with Icom gear, a jumper 
wires each working against gtound - is required on the interface board which 
one for transmission from. the computer · · connects the send and receive· lines 
to the radio, and the other from the together on the radio end. This, of 
radio to the computer. course, means that anything the com-

With this 'full duplex' type of com- puter sends to the radio is also looped 
rnunication it is quite feasible for data to·.·· ·back to the· com•puter's receive side: 
pass simultaneously from ·the computer·, · This data is quite useless to the com~ 
to the radio and from the radio to the puter and must either be ignored or got 
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rid of to avoid scrambling the data com
ing from the radio. We achieved this in 
last month's Icom· scheme by using cus
tom RS-232 communications software 
that completely disabled the computer's 
data receiver while the data transmitter 
was operating ... 

With the Yaesu.system, we can be as
slll'ed that ;anything arriving on the 
computer's receive line originated in 
the radio, so the handling of incoming 
data is somewhat easier. · . 
. .Yaesu equipment communicates ·with 
the computer at 4800bps (bits per 
second), ·four times faster than Icom. 
But mostYaesu radios are incapable of 
accepting a continuous stream·· of data 
bytes at 4800bps. Thetemust be a small 
time delay between bytes, or· the radio 
will choke up .. 
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:1~c:r~~::-~:=w~:::r~;::ic:::: 
drlllef the holes for the link JP. ·: : . n · · · ' · .· · ·. ·· . 

. . Icol 's data format for computer com- lector interface with the collector resis-
mandt'. is pretty well standard right tor inside the radio. . 
across their whole range of products. . . : So ·it was a simpl~ Illatter :to cut tlte 
But 'Yaesu seem to design each radio .'send' transistor Ql loose from its col
with its own command structure. ALL .lector resistor on the previous Icom·in
Yaes~ commands are Jive !bytes long, terface and feed the collector straight 

· .but~. arrangement of data within those into : the )'aesu .. radio. Data coming 
five b tes varies enormously. . . FROM the Yaesu radio then connects to 
. . For instance to set the frequency on .the interface where Ql 's collector was 

an G-9600 VHF receiver, you must formerly attached. Soila! Instant full-
first end a command code meaning duplex communication. . ..... . 
'set requency', followed .by. four ... A small jumper (JP on the overlay) 
bytes containing eight digits of fre- restores the connection between the col
quen y information. But on the FRG- lector of Ql and its on-board .resistor, 
8800 HF receiver, the four frequency enabling half-duplex operation for· use 
~ytes are sent first and .. the . 'set with !com equipment., ·. 1 •.. 

frequ ncy' code last. .. . . , . . , The new interface circuh1 now ,has 
On the '9600 the ·highest · order three . connections for · the radio. For 

digits come first, while on the '8800 · Yaesu use, the pad' marked A receives 
the l~west come first And the order .data from the radio, B sends data to the 
of digits within bytes differs .between radio, and C is ground. For learn opera
·radiot. ·.They couldn't· have lnade it tion,.jumper JP must be installed. Then 

either A or B is the signal line to/from 
the radio, and C is ground . 
. If you're lucky enough to own both, 

learn and Yaesu radios can use the same 
interface· by setting it .up for Yaesu 
<>peration. Then you can make a simple 
:Icom adaptor cord with a 6-pin DIN 
plug on one end and a 3.5 mm earphone 
plug on the other. Connect ground to 
pin 1 of the DIN plug and the hot side to 
pins 2 and 3 strapped together.· · 

The 'official' interfaces for Icom and 
Yaesu tadios are powered from the 
'tnains. Our interface draws its operating 
power from the computer's own control 
lines, present on the RS-232 serial port 
tonnector. · These are ·· designed to 
operate over long distances, so they are 
t>f fairly low impedance; that is; they 
can supply small, but useful, amounts of 
torrent. 

With ofie simple <::omputersoftware 
instruction we can arrange forthe RTS 
(Request To Send) line to have a 
nominal +12 volts on it, and the DTR 
(DataTenninal Ready) line tO have -12 
rvolts. These are used to supply the tiny 
amount of operating· power needed by 
the interface's 741 IC . 
: • The· c'Omputer's RS~232 port expectS 
to see incoming data swinging be
:tween a·nominal +12 and .. 12 .volts at 
:its RXD (Receive Data) input. The 741 
is used as a simple comparator/switch 
so its output is always ·close to one of 
1the power supply rail .voltages,·+ 12 or 
;-12 volts.1The non-inverting input is set 
at about 2 volts positive to ground by 
.,the string of three diodes, pulled up by 
~he 22k resistor. , .. . .. · 
., When the data signal from the radio 
(swinging between 0 and +5 volts) goes 
~higher than the reference voltage on the 

• any h der! , • . , I r .. 1 ' 

:. Th' .. means you .can't write .a ,..._......._ ___ _.__......_ ________________ ......._.......___..___, 

'univ rsal' Yaesu computer control pro· ... DB2s DB
9 
)- coMMtcToil ri" ~~· 8 ·· · 

gram Each model will require its own ... ··· . . . 
·pro m, but luckily Yaesu provide all 
the rogramming infonnation .· you '11 
need right in the owner's handbook for 
the rrldio in question. . . · . .. . .. 

I . . ... . . . 

4 7 
RT!! 

6 6 

6 8 
CT!! 

3 2 
RXD 

The~· lntelface . '. . 
Th s month's intetface pr~ject is ·very ·· · 

simi to the . learn version described . 2e 4 _. ·.D_T•_' ---

previbusly, although the new <me can · Hau> 
wor~ with either !com or Yaesu radios. : ·· · 

741 

(+18U> 

Ri 
22k 

R3 
Uk 

A 
~--4-----'"-----.......-.....----o DATA IN 

Di , <+2U) 
1"914 

.D3 

II 
~~'1'-----.1 DllTA OUT 

Zi 
4. 7U · .. 

1H914 C 
.When analyzing the Yaesu communica
tions! system for this month's article I 
found that both radios require the same 
lind~f ~oltage levels and the same 

7 5 
''C:HD f------.__._--.."""'""l _____ i---_,.____--vCROUMD 

data olanty. . . · . . . 
· Ic radios want to be1ed signal cur

rent via ·an external ·pull-up resistor, 
whe as Yaesu gear prefers an open-col-

; 'r'. 

2 3 
' TXD 

.1., 1 •. ' ' '""-'" '·I''!"'. 

. The schematic for the modified version Is very similar to that given In the second 
::article for the learn Interface. The main difference Is that with the link JP not fitted, 
the data In and data out /Ines are separated - as required for ·Yaesu sets.· 
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;...._.;.;.;._~~-----....;....;,;__ ________ ----~--------.., 

.141.;s non-inverting inpu(the 741 out
put swings to .~ 12 volts. When the radio 
data goes. below the reference voltage, 

· the 741 flips to +12. The three diodes 
were used . instead of a .zener, by the 
way, because zener diodes at. such low 
voltages are notoriously unrehable. · .... 

We do use one proper zener of 4.7 
volts to ensure that the voltage fed to an 
.Icom :radio can never go beyond the 
· nonnal 5. volt 'TTL level. Should this 
happen the innards of the Icom would 
not be very impressed. .• · . · 
··As with the IC:C>m-only interface, the 

new Icom/Yaesu version is designed to 
mount within a 35mm film canister. The 
production version of the circuit board 
has turned out to be a perfect fit inside 

10 REM Test for response ,from Yaesu · tadio 
20 REM .. . 
30 DATA 65,66,67,68,69,70,71,72,73,74 . 
40 OPEN "COM1:4BOO,N,B;l,RS,CS,DS,co· AS 12 ' 
50 OUT &H3FC,10: REM Power for interface, RTS (+) and D'l'R (-) (000010 
60 REM . . . 
70 REM ·send to radio 
BO REM i', 

90 FOR I~l TO 10 
100 READ XI PRINTf2, CHR$(X) J . . , . . , · ' 
110 FOR J•l TO 100: NEXT J: REM Time delay between ,bytes if needed . 
120 NEXT I 
130 REM 
140 REM Receive from radio 
150 REM 
160 FOR I=l TO 10 
170 PRINT HEX$(ASC(INPUT$(1,t2)) ); ". "; 
180 NEXT I 

Called 'RESPONSE.BAS~ this llttle'BASIC program allows you to check that your 
computer and Yaesu radio are communicating with eaeh other. ·· ··· 

·the clear plastic canisters you get with ord~r ofcheq~e please,'High-Tedi'cfoti"t · ForYaesti you need a· 3-wiie cable 
Fuji film. · yet have credit card facilities. . . . and (usually} a 6-pin DIN plug. The 

These have a strong molded lid that , This J<lt has . been : specifically connectors are normally supplied when 
' snaps up into' the ' canister, .securely designed with the first-time constructor you buy theradio. 
holding the circuit board in place .. Any in mind. Despite its tiny size the parts 
photo-processing shop should give you are .well spread out, the circuit board Experimenting . . . .. 
a handful of these canisters just for the soldering pads are of good size, and .the ' The best way ·to write a ,computer 
asking .. Or you could even lash out and 'tracks are nice and fat. . . . . , control program for' your Yaesu radio is 
buy a roll of Fuji film (or K-MartFocal : The board ·.is of very high quality to establish .simple communications 
-- it's the same stuff). fibreglass and it's solder plated, so con- with it and then build from there .. The 
. The ·completed , interface ·plugs struction should be foolproof.'Even if ;small . ·· · BASIC · program 
straight'into the 9~pin serial port on the you are a'. shortwave listener who'se 'RESPONSE.BAS' should help you. 
:back of your computer. Should your never touched a soldering iron before, You can pre-arrange a known string of 
computer use the older 25~pin connec~ you should be able to construct the kit -data bytes and send it to the radio, and 
tor,· you can easily buy, or make; a 9-pin 'without trouble. . . . . .· · , . · .. · - then look to see if anything comes back. 
to 25-pin adaptor. You'll find it useful The kit consists of the circuit board First test the interface. Short together 
for other purposes as well. · imd all the parts required to build it, the transmit and receive lines on the 

A kit to build the lcom/YaesiI fadio including the DB-9 connector, and frill radio side by . temporarily. installing 
interface can be purchased only by mail assembly instructions. · . . . .· jumper 'JP'. If you mn the program ex
-Order, and only from High-Tech Tas- · What you don't get is ··the film actly as shown in ,the listing, it should 
mania (home of Listening Post II). · ·canister and the cable and connector for print the same string of numbers shown 
· · The postal address is 39 Pillinger 'the radio, since these are different for in theDATA statement in line 30. . _ 
Drive, Fem Tree, Jasmania 7054 .. The .. Icom and Yaesu versions. For Icom you· This proves that 10 data bytes have 1 

kit costs $39.00 posted in Australia or 'will need a 2-wire cable terminated in a :gone out through the computer's .RS-
New Zealand. Payment only by money 3.5mm earphone plug. 232 port; been converted to TIL levels, 

l,'',• 

g 
u 

~ 

:crossed over to the radio's receive line, 
been converted back· to· RS-232 levels, 
·and gone back into the computer. • . . .. 

With the interface operation .con~ 
finned, it's the radio'stum. For the first 
test select a command that will make 
itself readily apparent, such as changing 
the radio's frequency. 
· · You know this has· succeeded when 
:the new frequency appears on the dial 
display. Most radios do nor send a 
response back to the computer for this 
operation, so you ean forget the part of 
the program related to reeeiving data 
'from the radio. · 

Using the FRG-9600 receiver·as' a'.n 
example, the operating manual says you 

.As you can ~ee from this PCB o'terlafdlagram; the-interlace has very few parts ,,can set it to ·65.4321MHz ·by sending 
and Is easily wired up. Link JP ts only fitted for use with team equipment. the five bytes 'OA~06-54•32· 10'. 
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10 REM ~ =•=s~=~=•=•=•=•=~====•=s=•=~=••e~=~===£=*=m=s=~=•======~=s=s 
20 REM Demo control program for Yaesu FRG-9600 VHF receiver. 
30-REM Written in GWBASIC for the IBM-PC 

·· 40 REM Asks for frequency, then mode, then exits. 
50 REM = -s=~==================s===•=============~===~=~===~=~======= 
60 REM 
70 DEFI N,B,C,X: DIM M$(5), N(5) 
80 FOR I 0 TO 5: READ M$(I),N(I): NEXT.I 
90 REM .. ,- , .,, . . , _ · -r-
HlO REM' [This is the data for FRG-9600 functions aitd codes.] 1 

,, 

llO DAT "AM-W",21,"AM·N",20,"LSB",l6,"USB",l7 

... , 

130 REM . 
120 DATi."FM-W" ,23, "FM-N" ,22 

140 OPE "COM1:4800 1N,8,l" AS #2 . , , 
150 OUT &H3FC,lO: REM Power for interface, RTS (+) and OTR (-) (00001 , 
160 INP "Frequency"; FREQ . 
170 CMD 10: GOSUB 270 

190 FOR I=O TO 5: IF MODE$<>M$(I} 1HEN 210 I • 

200 FRE •O: CMD=N(I): GOSUB 270: END 

180 IN~T "Mode"; MODE$ 

210 NEX I: PRINT "Mode not found!": END " 
220 RE ., ., 1 

230 REM =s~••=•~~s==~•=•=J=-~~=s=•===~=~=-======~==~~=~=~=s===~=$=•=~ 
240 REM I Subroutine to ·send five-byte command, {CMD, FREQ) 

, 250 RE: •=••.,•="'= .. =•=.,=•= .. =•=~====~="'='"====•=•= .. =,.=====.===~~======•="' : 
260 RE , ,-.- .. -- ,_. .. - .. - ____ , _ __ , 
270 F;Q•FREQ/1000 . -- ·· . . 
280 PR NTl2, CHR$(CMD); ' -
290 FO I=3 TO 10 · 
300 GO UB 340: BYTE=X*16:.,.I .. I+l: ,GOSUB 340: BYTEsBYTE+X . 
310 PR NTl2, CHR$(BYTE); 
320 NE T I 
330 RE URN 
340 X= AL(MID$(STR$(FREQJ,I,l)): RETURN 

byte· to ,;'interrupt' .whatever -else· is 
-- going on. , The computer then uses ·a 
small routine to store the received byte 
in memory, before resuming what it was 
doing before the interrupt occurred. ___ _ 
:__ If the radio unleashes a string of 100 
bytes, the coinputer . will soon have a 
whole string of them (a 'queueTawait~ 
ing attention from .the software. It.gets 
to them as quickly as it can, but jf bytes 
keep· coming, the queue may _become 
full before the bytes can be attended to. 
Data will then be lost . _ . 
· The' IBM-PC in its smridard foffii has 
n() .. interrupt-driven _serial receiving 
capabilities .. Your program can try ,to be 
ready to catch bytes as they arrive, but 
this .is a dicey business at best. At the 
4800bps Yaesu gear sends a~ it's hope
less. But all is not lost. IBM's BASIC 
Ianguage-GWBASIC has·its own built
in interrupt-driven RS-232 routines that 
work like a dream. _ _ 

You'll remember in ourfirsi fotefface 
test aoove, .. we sent ) O bytes out and 
then collected 10 bytes back to display 
them on the screen. They looped back 
through the interface, but where did 
they go __ after that, before ·we _ began 

After co firming that your computer and Yaesu radio are communicating, you'rs '.receiving'_ thein? Jnto a . queue in 
ready tdr the next step. Here's the author's program 'SEND9600.8AS', which memory, that's where.' _--- .-- .-·-
shows flow to control an FRG-9600 tram GWBASIC. · · , _ This .is a very importarif ·concept· t<> 

1 r t. - keep in mind while doing serial things 
:. Not~ -·at these are in,hex~dedmai. 1'0" i- ·Sible, .and havi~g ~stabli,shed what time in GWBASIC.' If you don't _'read' the 
try them on the radio, replace the DATA· delay : 1'0U need, you :'can use your expected number of bytes, they'll sit in 

· number in line 30 with the five bytes, owner's manual information on codes the queue.forever, unnoticed. If you try 
using tlexadecimal notation: &hOA, and formats to build a full program; " to read more than are sent, the computer 
&h06, &h54, &h32, &hlO. . will 'hang', waiting for more bytes .. ·- -· 
: Since we are sending five bytes, line Software schemes · . The RS-232 data standard was brim 
90 mus be changed to 'FOR !::;;l to 5'. Sending serial data out of a computer back irt the early days when the only 
You ca then delete :lines 130-'180; the • :is usually a straightforward .process: thing people attached to serial ports was 
receivi g part of the program. When ... You feed the data byteyou wish to send a modem ..:- or even earlier, a 'Data 
you ru the program the radio's display ,.,"to ·,the RS-232 serial routine, and then Set' .·The Data Set was a contraption 
should~ump to '65.4321 '. wait for whatever number·· of -mil· supplied by the Bell Telephone Com
: Note the time delay .between bytes in··'· 'Iiseconds it takes w·send the byte atthe pany of America to allow data to be sent 
line 11 . You can try shortening it by '-baud rate -fa ;question. The computer over long lines . .Instead of Civilized 
changi g _ the '100' to something remains 'tied up' within the transmis- audio tones; these things used DC vol-
smallef · ·' • · · ;. · 1 - • • • · ,. - • sion toutme until the byte is finished. tages:and they were awful to work with. 
: Wbdn you get down to 5 or 3 or some " ,Jf you send 100 bytes, the software , The Data Set has ·left its temble 
small rlumber, the radio may ignore the feeds them into the sending routine as - l~gacf with the RS-232 signal line 
comm~nd .. A ,time delay. for reliable .. _ quickly as it can. But it still spends most called DSR (Datil 'Set Ready). And the 
operat on would then be about double of its time waiting as each byte is sent. IBM~PC with' its' MS-DOS operating 
the de ay you were using just before it Receiving isn't so easy, because the 1 system· still demands to see Data Set 
failed. computer isn't in control of how fast the Ready as well as another signal called 

You may ·cfind ·you don't ··need ·any· .. data is being sent--. the radio:·orother __ CTS (Clear To Send), before it will 
time lay at all.This means your com- .. ,.external device, sends for all.its worth allow' J\NY serial communication to 
puter~as a pretty slow clock speed. BuL .while the computer tries to keep up.·"•• I take place;I ' .- '. . ' . 
if y - 're running a 33MHz '386 The computer can use one.ofits con~ 1f .youfptogtamining· b)lpgsses·' the 
mach' e, you're definitely going to trot lines to tell the sending end to· hold. _ IBM's built~in routines and uses the 
need at time delay.: ' 1 

;: • . · • each byte until the·computeris ready to -serial hardwate 'Chip directly,· you cart 
•- Yotj might want to uselhe·:respdnse' handle it, but rad!o !eceivets· don't ignore its protestations about 'no ·oata 
pro~m- to set -a new operating mode, respond, to such niceties. They only Set being con'nected. But· if you try to 
justt~ prove that works too,.and to get have data lines, norcontrol lines. use the MS-DOS RS~232 routines;' they 
your tonfidence up. . ,_ ' · The· most elegant way for the com~ insist that a' Data Set be present: No 
.· Then, having proved t6"y6urself that puter to handle the problem of unstop~ Data Set Ready, no DOS service;-·. · • 
comi'uter control of your radio is pos~ pable data is to allow each incoming GWBASIC letS you·bypass the Data . 

,. - -- ' .. ' .• , ... _,. - · .. 1 
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Using youtPC to contra/radio gear.- 3 
Set Ready hurdle when you configure 

~ ' , , the RS-232 feature .lt the start ,of the 
program. In line JO .'of the Response 
program, the OPEN statement includes 
the parameters 'RS,CS1DS,CD'. This 
means "ignore Request To Send, Clear 
To Send, .Data Set Ready, and Carrier 
Detect". Request To Send is actually an 
output which we turn on in the follow
ing line to power up the interface. . 

, program Send9600; · {Writte~ in Turbo· p~~cai ~erei~n 3, OlA} 

·. , Carrier Detect is for modem use and 
is' not essential for communication. But 
CTS and DSR must be got rid of, or we 
.simply can't use the RS-232 facilities. . 
. Yet another feature in our interface 
that the others don't have: we have 'hot
wired' the CTS and DSR lines to the 
Request To Send line, so when we tum 
RTS on to power up the interface, these 
two lines send their correct signals back 
to the computer. , . 1 • • • . , 

·• The computer sits there in blessed ig
norance thinking there1s a Data Set con
nected and it's ready to go. Silly old 
computer! .RS-232 communication . is 
now possible, even without GWBASIC. 

You'll notice in the SEND9600.BAS 
program we've OPENed the RS-232 
feature without mentioning ~he control 
lines. With them hot-wired, BASIC also 
thinks there's a Data Set connected .. ·.·· 
" Now let's .. look at some ·· sample 
programs to see how . we can put this 
information to use. 

SEND9600.BAS . ·. 
, This is a program in BASIC to send a 
new frequency, and then a new mode; to 
an FRG-9600 receiver .. Since this is a 

·. VHF . receiver, frequency input is ex~ 
pected in MHz, as in '123.4567'. Modes 
must be entered in upper case, exactly 
as shown on the radio's display. 
. Bear in mind that this isn't the ul
timate in 'user friendly' programs; it's 
presented only to show ways to convert 
keyboard ..input into results in the 
receiver, in the easiest possible way .. ··. : .. 
· Since this isn't really a textbook on 
computer programming, we won't dis
cuss <:,very detail of the BASIC lan~ 
guage, just the general ideas used. The 
start··. of the program sets up 'various 
variables and arrays, and then· estab· 
tishes a lookup table for mode setting. 
Witl1 each mode designator is its code 
number to be sent to the radio. 

Next we set up the RS-232 port as 
discussed above, and turn on the inter
face power by setting the correct bits of 
the computer's modem control register. 
This command also turns on the inter· 
tupts. Next wc collect the desired fre-
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const . .. • , , . 

' 
ALPHA: array(l .• 6] of strinq{4] -= ' '~. 

( I AM-WI ' 'AM-NI ' 'LSB' ' 'USB' ' 'FM-WI ' • FM-NI ) ; 
NUMER: array[l .. 6] 'of integer .. 

{The mode names,. ; } . 
~, ; 

(21,20,16,17,23,22); . '{and their '.n\imbeta}. 

var 
.. FREQ: real; 

'I,CMD: inte~er; 
MODE: string(4]; 

· I '. , ., ', t 'l ' ~ • 

procedure Init_RS232; {Set for 4800,n',8, and paw~r up interface} 

begin 
port[$3FB] :e $80; {access·baud-rate divisor} 
port($3F8] := $18; {4000 baud, LSB} 
port[$3F9) ?= $00; {4800 baud, MSB} 
port[$3FBJ := $03; {8 bits, no parity} ... 
port[$3FC] := $02; {Power for interface, RTS (+), DTR (•)} 

end; 

var 
X, Y ,BYTE: integer; . , . . .. .. , 
NUMBUF: string[lOJi {For th~ AStII'veriiio~ d£ th~ fre(Jiiency} 

begin. , 
FREQ :~ FREQ/1000; 

. ''··· WRITE(AUX,chr(CMD)); '{The first' byte.;.} 
str(FREQ:l:B,NUMBUF); , 
for I := 3 to 6 do • {and four more,} 
begin 

delay(lO);, . {MUST have this delay or radio ignores co 
' .1 • val(copy(NUMaUF,:I,l),X,Y); I: .. I+l; BYTE:• X*16; 

,val(copy(NUMBUF ,.I, l) ;X, Y); BYTE :• BYTE+X; · · 
.... , write(AUX,chr(BYTE)); 

'end;' 
end;· 

beqin {main} 
Init RS232; ,, :<,,.. 
if no~ (port[$3FE] and $30 = 0) then {Check for DSR and CIJIS} • 

( begin . . . , ,. , . ·• · . . ·· . . . . . : • ·. . . 
write('Frequency? '); re~dln(FnEQ); 
CMD :c 10; {The command number to set a frequency} 

· Send Five; , 
write( 'Mode? ; ) ; reaciln{MODE); . . . . .. . 
FREQ : = 0; CMD : = 0; { CMD is charig'ed only if mode search is sue 
for I :• 1 to 6 do . {Scan ALPHA array for mode match} 
begin .· . . 

.. if MODE "'ALPBA[I] then CMD :• NUMER[I]J {If mode is found 
end• · 
if CMD = 0: thert 'writeln( 'Mode not 'fOuridl I) else Send.:_Flve( 

.. ,. end ,., . 
. else· ;· . · . .. . ' .. . ,. . . i 

writeln( 'No response from interface. Is it connected? I); ·. 
end.· 

For those'Who pr~feHo program In f'ascatiather than BASIC, hete'a.th;, Paseat 
version of the previous FRG-9600 program. It performs exactly the same job ss 
SEND9600.BAS. 

· quency from the keyboard (in :MHz), set 
the variable CMD to '10' which is the 
code for set-frequency, and then enter a 
subroutine which sends five bytes to the 
radio (remember, always five bytes for 
Yacsu). . 
· · Here we first divide the frequency by 

1000; the idea being·to get the de.timal 
point to the front of the .number. We 
then 'Start the command sequence going 
by sending the command code for set-
frequency. . 
, Now look at line 340. Here' we truce · 
the variable FREQ (which is going to 



be zero-Jnt-sometbing) and convert it simple PRlNT, ~d :~e HEX$ slllte- , ,only lO COM!. !hey will be different 
to an AS~II string of digits. We can ment to make it display as hexadecimal. for COM2. 
then pie~ off each digit one by one and Once everything is working you can If you study the procedure 
convert 1. back to a number. Note that get rid of the HEX$ statements, re·es· ..... Send.:_Five, you wi~ see it is a dir~ct 
'this is beihg done with ASCII characters ·tablish the PRINT#2's, and try your ~ascal copy of the f1ve·byte subroutine 
for the ~umbers. It could have been ;program with the radio. If it doesn't m the BASI~ program. We enter ~e 
dorie wi number$ only -- mathemati· •work, the most likely reason is that your procedure·. with: the com~and code m 
cally- mt I found the maths routines computer is faster than mine and you'll CMD and the frequency m ~Q. The 
caused sman ··errors resulting ,in oc· ·need an artificial time delay. You can procedure does .all the conversions and 
casional focorrect digiW. . . · . bung one in as line 305, just before the sends the five bytes. . . .. 

It is quite inefficient to do the' full PRINT#2. Try 'FOR J=l to 10: NEXT Note, however, that we have had to 
string cohversion for each digit, but the J'. ' ' \ slip in an artificial time delay, because 
. idea is th keep the computer busy be· · 1 

· • Turbo Pascal is a lot faster than BASIC. 
tween sd.nding its bytes, avoiding the SEND9600.PAS · -· There' is a nice ·Turbo command 
need for Jan artificial time delay. A dirty · · , ',; 'DELAY' just' for this pU1p0se. The 
trick, bul. 1it works. · · . Hete ·we have an '.FRG-9600 control number after it is the approximate delay 
··At lind 290 we see that the characters program in Turbo· Pascal, in case you'd length in milliseconds. . 

Betweenlpositions 3 and 10 are going to 'prefer to work with this fine language. . Finally we get to the main part of the 
be pluc~ed from the string. Positions 0, 'SEND9600.PAS was written in Turbo program, which works just like . the 
l, and 2.are ignored because they con· Version 3, which must be one of the BASIC version. But there is one dif· 
tain spat.e or a minus sign, a zero, and most elegant languages ever released. fcrertce - we have included some code 
the decilnal paint. After that comes the · The language is sensible, easy, sttuc~ · to check the 'modem status port' ($3FE) 
stuff we. want - seven digits of fre· tured, .and comes in a package about to see if a Data Set (or our hot·wired 
quency /~ata,. including leading zeros. '40K Jong including a built-in WordStar interface)· is connected, before the pro
There ate no trailing zeros, but the con· type editor. There are Jater versions of gram is allowed to continue. If the inter· 
versi?Jback.to a n~m~er yield~ a zero .Turbo Pascal available, but like so face isn't there the DOS RS·232 
even if here is nothing m the string. much other new software they have be· routines hang, and the only way out of it 

Back to line 300: subroutine 340 has coine bloated and harder to use. Version .. ··is to re-boot the computer. With BASIC 
ptoduc ti a digit as an integer X which 3 will do me. you can exit gracefully with the control· 
is no\\!' mathematically merged into · : break key combination. · .. . . .. · · 
an6thefi variable called BYTE. BYTE · ·.·· ' I tried to use Turbo Pascal and its MS~ 
has twd goes at subroutine 340 and car· 9-PIN To 2s-PIN Rs-232 ADAPTER DOS routines to receive serial data, but 

1 ries.twh digits bythe time it is sent to -· I couldn't getany sense out of them at 
the radio. · · 1 • LINE DB-9 oa-25 all. Most attempts .produced either a 

J Male · · ·· Female 
For a frequencf of 65.4321 MHz, the oco i 8 .DOS ·error message and an immediate 

final rdsolt of all these gyrations is five RXD 2 3 exit from Turbo Pascal, or a complete 
bytes, tn hexadecimal notation: 'OA-06~ ~~~ ~ 2 ~ lockup ... of .the computer. After. fiddling 
54-32~0': The la.st .zero cannot be used GND s 1 about with data :bits and parity and the 
by the ad10, and 1s ignored. , · · i DSR 6 6 like, the routines finally started deliver· 

No , ! to send a mode: We enter a g~; ~ ~ ing characters . to Pascal when nothing 
mbde]name from the-keyboard into RI 9 22 was being sent! 
string variable MODE$. The program .. Now the good news: I have stumbled 
then earches the lookup ' table for a upon a public domain interrupHlriven 
match~for MODE$.· It either ·copies the .If your computer has a 25·pin serial communications··., package for 
mode'' code number into the variable connector for Its RS232 port, here are Turbo Pascal which I have modified to 
CMD or it complains if you've typed in the connections for 8 9·pin adaptor. · .. 'work with the Icom/Yaesu interface. 
the w~ong mode designator. · · · .. . · .. · . . ; . . · . · This package ignores the DOS serial 
··:'If ilie mode-is OK; the program then •. Th~ Pascal progra_m 18 designed to routines and substitutes its own com· 
goes into the five·byte subroutine with C?PY its B~SIC cousm as much as pos· mands for send-character, receive.char· 
the·mbde codefo CMD and the.FREQ :81~le, and 11 produces the .same results acter, etc. I got a Turbo Pascal program 
set td zero. The subroutine sends the , :usmg much the same techmq~es. Unfor. talking back .to itself through the 
mode/code; and then makes up the other ·t~nate. ly T~bo Pascal. doesn t have the looped- back interface, just like in the 
four:.bytes by converting the ·zero fre· ,nice ... mterrupt-driven . RS·23~ BASIC interface test above. The pack· 
quendy into bytes of zeros. ·· , · , , , capabibties of GWBASIC; mste.ad 11 age works perfectly under Turbo 3 and I 

Rediember there MUST be five bytes, :uses those nasty old M~-~?~ routines. can see no reason why it shouldn't work 
even~though the last four are dummies . You ~ould nonnally 1mtiahse the RS- for versions 4 and 5 as well. The pack· 
for a mode command. All the dummy .;232 usmg th7 DOS MODE command age along with a couple of communica
strin . processing makes up the required before entering Pascal, .but I have tions test programs will be included on 
time ~elay. · . ·, - , · ·· , , . c~osen ·to .attac~ t~e senal hardware the disk offered atthe end of this article. 

WE1en you're developing a·program directly from w1thm t~e -Pascal pro- , . , 
Uke ibis, :it is ~onvenient to bypass the gram. The proce~ure Imt_RS232 sends FT747.BAS .. · , ,, 
RS-232 stuff m the. early stages and data 1to ·port. reg1st~rs .to set . the baud Here-we ·have· a talkifig/listening .pro· 
makhhe bytes go to the screen instead rate, .. data btW; panty, and fmally ,set gram for the .popular Ff-747 amateur 
so y~u can 'See what's going on. You can ~TS and DTR to supply power for the transceiver. This radio is the baby of the 
redi~ect output to the screen by chang· interface. , · · Yaesu line, but it's a fairly new design 
ing PRINT#2 (lines 280 and 310) to a Note that these .port addresses apply and its computer control capabilities ex· 
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Using your PC to con'trolradio gear ~. 3 · 

Using Amiga computers : · . : The Amiga soo and 2000 RS-232 con-
The radio interfaces described in these nectars also carry proper power supply .. 

articles can be used with Amiga computers lines, fed through 47-ohm resistors so ., 
in the same way as with IBM compatibles .. shorts don't cause explosiohs. Pin 9 is +12 
.The Amiga uses a more-or-less standard 1 

• volts and pin 10 is -12 volts. 
25-pin RS-232 port, although the connector .. (The 1 ooo model otters + 12V only:) An 
also carries sound channel and power t"n- adaptor made up in this way is no longer a 
nections. 'standard' RS-232 9-to-25 pin adaptor, so it · 
···.To use the. leom · interfaee ·with its· nine~ should onit be used for the radio interface. 

·pin connector, it will be necessary to btlild a RS-232 communication on the Amiga is 
standard 9-to-25 pin adaptor. The Amiga handled by a UART (universal 
500 and Amiga 2000 (and older IBM-PC) asynchronous receiver-transmitter) con-
rnquire a female 25 pin connector; the tained Within the 8364 custom IC, known 
~,miga 1000 needs a male connector. as 'Paula' in the Amiga scheme of things. 

. Interface power can be drawn from the Data in and out of Paula travels on the 
Mniga's RS-232 port in two ways. To use microprocessor's normal data bus, so 
·the RTS and DTR lines for +12 and -12 serial communication is totally under 
v1Jlts, you must write hexadecimal number software control. 
'BOh' to memory location 'BFDOOOh' Amiga BASIC, unlike IBM BASIC, seems, ·1 

(12570624 decimal). , .. ·. . .· • to ignore the .state of the ·handshaking 
This sets DTR (bit 7) high and RTS (bit lines, so it is not necessary to disable them , . 

6) low. These signals are inverted in .the when opening a serial .communications 
hardware so that RTS carries + 12 and OTA channel. BASIC uses a device driver called 
-12 volts, as required by the interface. -· 'serial.device' for RS-232 communications. 

' ' ; " I '.' !I , I'. ,.. ' . ; ·' ,, > ~. " 'I ' , , ' ( ''. • • ,' -:' < ·'\ 

flEM ===e=t:!!:==i!!'===========e::::=•==~===2=-==•==============t='~~=:ir:=1:111=•=z==r1:::::;:a== 
REM Demo control program for Yaesu FRG-9600 VHF Receiver. 
REM Written in AMIGA BASIC 
REM Asks for frequency, then mode, then exits. 
REM ===~~~==•m=~=========~=====~=~=~====c=c=R===c=~=a=~======c=c=~=~= 

DEFINT n,b,c,x: DIM M$(5), n(5j ' 
FOR i==O TO .5: READ M$(i), n(i): NEXT i 

REM [This i~ the data for ~G-9~00 f~nctions and code~·.} •. · 
DP1TA "AM-W" ,21, "AM-N" ,20, "LSB", 16, "USB", 17 
m.TA "FM-W" ,23, "FM-N" ,22 . 

OPEN. "C0Ml:4SOO,N,8;1" AS .~ . . . . . 
POKE 12570624&,&HSO: REM Power for.interface, RTS (+)and OTR (•) 

. .INPU1' "Frequency";. FREQ 
·· CMD .. 10: GOSUB SendF'ive . 

INPUT "Mode"; MODE$ • .· 
FOR i=O·TO 5: IF MODE$<>M$(i} THEN Again 
FREQ=O: CMD=n(i) i .GOSUB SendFive: END 
Again: · · . 

NEXT i: FRINT "Mode ilbt .found I": ENO., .. 
L, ,, ,· ,, • 

. . . 
t ,I I 

. ,,, 

·.:• •, ,\'' 

REM ====2=====•======~~~====c=c=zr:~=•==~=~=~=•====~=~=-==•==e=•=•=•===·. 
REM I ... · .. Subroutine to send five-byte cowna:nd, (CMD, FREQ) 
REM ==~===~=~===~==2========~=:====~=====z========~=c======e===~=~=~~ 
SendFive: 

FREQ=FREQ/ 1000 · ", 
· PRINTt2 1 CHR$(CMD);'' , 
. FOR 1 .. 3 TO 10 . I • . 

GOSUB Digit: BYTE=x*'16: i=i+fr GOSUB Digit: BYTE=BYTEfx 
PRINTf2, CHR$(BYTE); · 
NEXT i \ .· 

IlF:TURN 

Digit: ·. .. . , . .. . . . ... 
X""VAL(MID${STR$(FREQ) ~i,l)) . 

RETURN 

cecd some of its older (and more •expen
sive) brothers. This is an actual working 
program, more than just a demonstra· 
tion, but it's still written for simplicity 
and ease of understanding. 
•.• we will Mt go through a detailed ex• 
planation of ff747.BAS.·If you krtow 
BASIC programming at all you should 
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be able to, follow it through. The pro
gram lets you use a menu to exercise the 
radio's functions, and you can create a 
disk file of up to 100 .channels which 
can be s~nt to the radio ·in any order 
desired, or sequentially. 

(Ediror's Note: The n747.BAS pro
gram is uitf ortunately too long to be in~ 

' 1,'', I 

; ( 

i , ' ' ,' ' ' > ~' . ' 
eluded in this article - it would take 
too much space. We can supply readers 
with photocopies of the listing Tom sup
plied via the Reader Information Ser
:yice ;/or $5 .00, .but .we understand that 
in any case• he will be providing it on 
the disk offered below.) . .. .. . , 
··.,The Fr747 data format is as usual dif
ferent from other Yaesu gear. In the case 
of function setting there is a 'parameter' 
byte in addition to the mode code. This 
is needed so you can send something 
like the 'clarifier' command, with addi· 
tional information . as to whether the 
clarifier is to be turned on or off. The 
data .·is sent· backwards from the .pre
vious examples; for a mode command 
there are three dummy bytes, then the 
parameter byte, . and finally the com
mand code .. 

The most interesting part of the pro
gram begins at line 1820. If you first 
issue a command known as UPDATE, 
the .FT747 responds with a burst of 
345 bytes containing every conceiv
able piece ·of information .about the 
radio ·-'- including the contents of all 
its memory channels and VFO's,' and 
the states of its toggles .. ·· . . . . . 

The radio .. has also · thoughtfully . 
provided a PACING command that lets 
you insert time delays between the 
bytes it sends to you, to avoid outrun
ning your computer. 
, . ·In this case we read all 34 5 bytes 'into 
a big array, from where we can retrieve 
. them as we need them. ·The program 
· displays ·all· this information . on the 

screen in an order different from ·the 
order the bytes were received, so we 
must be able to get at them randomly. 

Disk offer 
Right, you're on ydurown now. The 

only other help I can offer is a disk con
taining every radio computer ·,control 
program I have written, or collected 
from somewhere else. 
· These include all the examples from 
this series of articles, as well as 
programs from other articles I've writ
ten for computers such as the IBM-PC, 
the · · Microbee, and · · other CP/M 
machines~ Languages include BASIC, 
Turbo Pascal, C, and assembler. · 

The disk is going to cost ·you $25 
posted for 5-1/4" or $23 for 3-1/2" -
MS-DOS format only. Please :send 
money order otcheque (no credit cards 
please) to: High-Tech Tasmania,39 Pil
linger Drive, Fern Tree Tasmania·?054. 
And don't forget to order your interface 
kit at the same time! . • 
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To or~er, simply ffll in the foupon below and send 

AN'T ·FIND JT , ? to: The Federal Publishing Company, Reply Paid 
·· No. 3, PO Box 199, Alexandria NSW 2015 

', ''11,' '. 

'r·.::...~---------.---"'."""-"'.'- .· 
I Please send me ........ binderls) ot Sl 0 each ·· 

FILE IT ·1 
c. ! ' 

\ ' 

· I Plus postage and handling of 52.50 each Total $ ........ .. 
I M . , .. ¥.'I' .,.,, ,1·.·, I , agozme 11t e ......... i. ............... ,:· ......................................... . 
I .. . 
I LJ I enclose my cheque(m~ney order for$ ............. . 

/~PECIAL :BIND[!tOFFER 

l . (Please make cheques payable lo fhe federal Publi;hing Company) I . . 
,j , Charg~ my 6' Visa L1 Amex Ll Bankcard 0 Mastercard with $ ......... . 

. I Cord No. 1 , , . . , Expiry Date ,• f .. ' ,. . ' . I .. 

1 l l I 'I I I I I I I I I· I I I I '!; ...... ..1. ..... : .. 

, , . ') Name!Mr,~Mrs,M~s, Ms).;.;~: ....................... :~.:.; .................... : ................ ~ 
J 'Address .. ~ ... : ..... · ...... : ... : ..... : .................................................................... .. 
1 · . ' . ' 

··I .: ................ ~ ....... ~ .................................... ; ....... Posttode .. ; ................... ; ... 
Th .·se attractive, readyto use, vinyl binders have 
beJ~n specially designed to hold and protect 12.of 
yoJ1r valuable magazine collection in the easy dip~ 
on fastener wires. 

I '.·· 'I ., ' 

I Phone~::"''°·:· ......... ,. .... : .. ; ............... Ooteof Order ......... ./. ........ ./.'. ........ ·· 

I Signature·.: ............. : .... :: ...... :; .............. , ................... : ................................ : 
. ·I· 

DNA··,COMMUNICATIONS 
' PO BOX's·s~ .IROADWAY, BRISllANE 400$ ;· .'' 

.. Tel (075) 914956 Fax (07) 262 6593 

····· :MAXCOM ····· -C-EL_W_L_A_R-RA---D-IO--. 
· QUALITYt:EsTEQUIPMENTATAFFolU>ABLEPR!Cts .. :.· BOOKS 

We re pleased to announce Mr appointment as distributor& of the MAX COM range of test 
eq ipment. MAXCOM rep~nts top value fur money with its range of meters, power supplies 

, .. · c, ... ,, and measuring equipment. 
QUALI'IT MULTIMlrrERS AT FUNCTION GENERATOR . 

' INCREDIBLY LOW PRICES1 · " . ~· Thissigi1a1 gcncrotorbtun.'S a built in !Trqucncy counter' (,vith 
Thu qualin· meters at baigain rrkes hal'e beei1 field rmcd b" 4 t!igit rea&mt), 
l)N in thciic1'·iccenl'inm111rnt fo1;1pcriod ofl2 months. The\· . •Frequency rongc 0.02 Hz t~l 2 Mhz. . . 
prmcd to be 1·m· durable a11d all mainttincd accur.il'I' )1·ithiii .• W,mfom1s Smc, Square, Tn,mgk. Skc\\'cd smc \\'aw. l'ulsc. 
spcJitimicln of theres! period. . · - · , ,TTL. . . . . · 
• Mhdd MX-200 19 rongc 3'/i digit tnultimettr . ... . •Output 1111pcda11cc 50 ohms at 2-20 mlts p.p u110 op<.11 

with !Oa01prongeandsigt1al injector . $39.00 . c1n:u1t.: ,, 
•Model MX-19DT 19 rongcs with a remper.imtc · '·'Sweep mode. 

plr.ihe,mcasuringli<lm-20°Cro+l370°C $54.00 : · 1 • $295.00 
• M.odcl MX-240 34 rnngcs with C3!"'citance, ''$ ' M·: u· r.:' :rrr" 'u' 'posE n' E' NCH SET'' 

trlmsismrtcsteranddiodetcst .. 63.00 
•Model MX 350Autoranging111ctcr \1ith' .. ' · · • Pmm suppil· 

1ta hold ..... · ... : . $63.00 0-50\tllMtO 5amps 
•, ode! MX 280 As MX 2401dthfrcquehl~' : · . 151oltat I amp 
c lUn!crto200kHzand rnntmuitl' rmcr $75.00 5 ,nit at 2 amp-; 

j. FREQuENCYCOUNTER. ·gr,~r~ulrimcrcr .. ... 

~
l h_10WOOMhz.Sl11si.til'itylcssrlu1120m\I. ·$. . ,Aurn/~anualrongc~Dmhold . 

igitdtspbv. \\bght2.2 kg , · 295.00 •Signal gmcr.itor (0.02 Hz-2 Mhz, as above) 
F.QUENC\' COUNTER AS ABOVE but l Hz • Frcqurncy counter (I Hz to 100 Mhz) 
IOOMhz . . . . $250.00 , ., . ,, , ,, .,, , $600.00 

. , ' I .· . ' '· '',' 

• ;;~Ban~d~a';i;rc;d ;;;d ii'a.--:- ,- -:-~ ~ DTMF EQUIPMENT 
J leaseSENO .................. : ................ :·:·":' ............. Totaf$ ................ I Australia's best range and best . 

I ................. ...................................... I prices for DTMF microphones, · 

. I CARD NUMB~~ .......................................... :· ... -. ... : .. .- ....................... '.'.'.'.·~·~i; Date ........... , .. generatot"O S;~gf~ decodet"O. 

I SIGNATURE ........ ~:: .. : ... : ..... '.'.: ... .' .................................................. 1 · Ourmggcd and prown DNA MKII 
All prices include P&P Australia, NZ, Asia " . . ,, . : • I high impedance DTMF microphone 
~E_!D ~Rl,~ll=~E~~ ~~G;!?~ ~~s ~l~e.:.:....J $80.00 

READER INFO NO .. 9 

·•THE CELLULAR RADIO·· 
HANDBOOK. The industrr rcforetk"C 
book. Over 2000 copies sold: 520 pagl'S. 
Rc1i'IV EA Nm· 1990 $260 

•THE CELLULAR INSTALLATION 
,, HANDBOOK. A guide fi1r cellular 
·installers, 6000 copies sold. fu:yicw EA 
August 1990 $75.00 

•THE USERS GUIDE 10 
,CELLULARRADIO,ASIA ... 
. ·PACIFIC. An introduction to ccllufar · 
· radio and a regional guide. Also available . . 

from ]aycar. Review EA Sept 1991 $9.95 

... DATA OVER RADIO. A TL'\ il'll' (it" 
analog and digital data transmission 

. thrm1gh the mobile networks. . 

•DUAL MODE CELLULAR. An 
examination of the impact of the . . .. , 
coexisting digital and analog cellular · 
systems. · 

'SOFTWARE. 

$130 

$130. 

•CELLULAR ENGINEER. A software 
package for the cellular network designer. A 

.... complete and powcrfol package for all traffic, RF 
and power engineering for the cellular cngi1K'Cr. 

··. Uscrtiicndlv and menu dri\'Li1. '· · 

.1'" 
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. ) . . YOURS FREE with , 

ELECTRONICS l 
COMPON.ENTS

1 

CATALOGUE this month's Siiicon Chip and 
·electronics Australia Magazines 
OR Send $1.00 to cover P&P to: ALTRONICS MAIL ORDER, PO BOX 8350, Perth Stirling Street, Perth WA 6849 

Our11992 Catalogueihas even more fantastic new products and greater value 
than last year's. We still offer the technical help that only a staff of electronic 
enthusiasts like yourself is able to give. Of course, in addition to this we have 

. our FAMOUS OVERNIGHT DELIVERY Australia wide and Bankcard phone ·. 
order service to 4pm (E.S.T.) Monday to Friday. All on our quality products at 
DIRECT IMPORT PRICES that enables YOU TO SAVE UP TO 50% off 

::::;::~:~:::ces. 4;J ~7~.·. .· 
... Managing Director / · 

Sensational Value On Powerhouse 600W Inverters·· 
Norma\\y $625.oo · 

Greil Value Tiiis Monfh al Only 

\".~ ,$499 

(EA Dtc '87) 
· 01124ov AC m11n1 ~ower inywriironfyouf Cifoflruck " 
wtth !ht" l1n11ttlc DC to AC lnvtrt1r1. · . . 
These fully built ane! tested units can deliver 600 watts of 
power which will run an amazing array of electrical .. 
appliances. Will power TV's, power tools, electric shavers, 
lighting (including fluros), electric motors, stereos and just 
about anything else thal requires OOOW or less. Features • 
Aulo Start -Only consumes power when your appliance is 
switched on • Large Battery Clamps - For easy connection to 
your battery• Standard 240V Double Wall-Type Sockets• 
Fused 240V Low Baltery Cutout - Unit automatically switches 
off ii battery voltage Is low• 12V or 24V DC Models Available 
- Great for cars .. trucks, caravans etc. • Compact Torlodal 
Transformer• Built in Sturdy ABS case• A must for farming, 
mining, boating, camping, remote settlements, or wherever 
else 240V is not av~ilable! 

Redford Poly Emulsion 
Coated Cone ·s~eakers 
.250inm PECC 
Woofer 
10". 8 Ohm. 130 watts max. 1.17kg . 
.magnet 
1

C 3028 Normally $9t.'95 

Thi• month $85.oo • · · 
, ______ ...... __________ ....._ ____________ ........ 2~P$75.oo. 

. Redford Woven Carbon Fibre. Louds~eakers Massive 380mm 
_;." 

100mm Full 165mm Woofer·· 2oomm Woofer , PECC Woofer 
.·Range .· e'h: .. 8 Ohm. 70 watts max: Superb ' 

bass response for Hi-Fi's or even the 
car! 567g magnet. 

C 3034 Normally ~5 
'·f'. 16 Ohm. 25 watts max. ·Ideal 
replacement speaker or for the car. 
Wire two in parallel to get 8 ohms\ 

... Massive 226g magnet -
C 0843 Normally $)8".9s , ·. . . .. Thi• month $65.oo 

2up$55.oo Thl1montl\ $29.es ': ·!': 
'.s up;$24.es ,

1 

·. . ., 

Tweeter Bargain , 
less Than 1h Price! .crossovers 
Domt' Tweeter with Ferro Fluld 80 Watt 
M11. Power. Silky smooth frequency. 
response 1.5kHz to 20kHz. Wide angle 
Clispersion. Massive power , .::, 
h~ndling capacity. Diam. 94m.m .. , . ,i•1 
High spectrum. Purity. lncred1b\e • .,. · · 

8". 8 Ohm. 100 watts ·max. For those 
who really want to wake up the 

. neighbours. 848g magnet. 

· C 3038 Normally$~ 
'Thi• montti $85.oo . 
2up $75.oo , 

15". B Oh~. High pow&r fating of 200 
watts max. makes this loudspea~er 
excellent for guitars, bass bins etc. 
1.Bkg magnet. Superior bass . 

, ·reproduction. 

\ C 3032 Normally $'8{00 

Thia mo11th $17 5 .oo · 
2up$155.o0 

.Attention Audiophiles! 
Opttml1e Your Sound System With Thi• Oxygen·Frtt Speaker Cable 

Twin Jumbo .Cable Twin Mega 
Jumbo Cable 

low price' s:'lflil: . 
I c 3012 ~,95 . ' · • 

\Thi• Month $12 .00 ... 

:10 up $1 O.oo 
I C •002 2 Way 60 Wa11s$8.es 
l C 4003 3 Way 60 Watts $19 .50 

204 x 16 AWG. .. 

W 0138 Notmllly ~ 

Thi• Mo11th $20 .oo ~=~Ron ·· 

504 x 12 AWG. . 

w 0138 Nor1111Hr $,58"".oo 
· Thi~ Month $45.oo ~=~Ron 



Save Jn 
Dis-·cd'ntinued 
Tansfbrmers 

Panel· 

MK II Replacement 
Tips 

AH ts.so. 
T2~70.8rrm 
T24281.6mm 
T 2429 3.2mm 

12.6V centre-tapped. 150mA .•. 

MA28S1 Normally $11o · 
Thi• Month Only $5.oa 
10 Up$4.oo 

FSD WERE NOW 

.1 GHz 
Frequency 
Counter 

SM Telephone 
Extension .~ 
Leads ,~ 

,, I 

(Non Austal Approved) ~!~ 

P®91 $5.oo 11~~ ~ 

A f1nl11tlc addition . ? 1530 Normally $49(00. 
lo your work bench. · $399 
Fe1tur11: • Display This month .DO 
8 digits. 7mm red 
LEO display with decim~I point: gate, overflow, 
KHz, MHz and uS indication • Check: Counts 
internal 10MHz lime base ostillator. A must for all 
:sArioL1s hobbyists and technicians. 

MU52E type. 00531 
Overall 
dimensions 80 QOS3!J 
x G6mmH. 
50mm hole. 

0 0538 

1A 

aov 

sov 

~ $15 ... · , $15.oo 
$15.oo 

F11turt1: • Black print and red print ror ' 
subtractions • Sub·totalltotol • Item 
counting • Average function • 3 d1g1t 
comma makers • Full decimal system 
Operates on 4xAA battP.ries (included) or 
power supply) or power supply. Includes Perfect 
one roll of 58mm paper and dust cover. .. 
'Fantastic for the student and accountant' ·for Home 

FAM/OUS AL TRON/CS QUALITY KITS 
Stuc.f io 200 Stereo Control Unit 

Out ptrfor~• Commtrclll Unit• Co1tlnG $800 or Mort 
The studi~200 Stereo Control unit makes a great companion to the K 5770 stereo 
power amp ifier (and other power amps). It features a slim 1u rack mount profile, 
stereo/mo o switch and bass, treble and volume controls. Inputs include phone, 
tuner, V.C.11. and tape loop. Virtually all components mount on PCB's, making 
assembly end construction a breeze. Altronlcs kit Includes fully professionally 

:·,:$~;;~-· F~~y$~fl: :~i~t 
PlaJmaster "Pro Series One" tligh 
Power Amplifier 

Kso10$599.oo · 

~· 
~uild thJ professional high powered stereo amp. Features 140 watts RMS per . 
channel ihto 8 Ohms, with harmonic distortion less than 0.007%. This design has · 
been cartfully developed to produce e high definition audio output with reliability, 
ease of clonstruction and low cost. Kit comes complete with all components, 
toroidal tlransformers and case. The diecast frol'll panel doubles as the heatsink' · 
The cha~sis is supplied in kit form and assembles in minutes. . . , ... 
Ft1turt1i • Individual toroidal transformers for each channel for low residua( hum 
and tota11 channel seperation • Individual power supply components for each 
channel Diecast front panel doubles as the main heatsink • Diecast front panel 
doubles s the main heatsink •Straight forward construction • Mosfet technology· 
tor ultra high performance • overload indicator illuminates when distortion is 
abOve 0.)5% ' . · 

alike. • or Office 
X 2125 Normally $1ff.ti5 · . 

$69 sorry Not Available tram· 
Thi• Month Only A/Ironic Dealers at this Price· 

Two Channel Pro Power. Amp 
90 Watts Per Channel 

Thi• 11ereo amp 11 Ideal for b1ckground/101tground 1ppllc1tlon1. f1nt11llc for 
1t1taur1nt1, 1hop1, dl1co'1, eeroblct, PA IOund 1y1ttm1 and home. . .. 
• 90 watts RMS per channel minimum into 8 Ohms from 20 to 20,000Hz with less than 
0.05% THD • 2 large power meter indicators• EIA panel with handle device• XLR socket 
for speaker terminal • Output relay to eliminate turn-on and off transients • Dimensions: 
(W x H x O) 482 x 92 x 295mm •Weight: 10 5kgs •Ideally suited to A 2210 stereo tuner. 

A 2040 $j3"oo Thi• Month $599.oo 

Thi• tant11Uc tuner It the Ideal ldd·on to any sound 1y1tem. Can bt u11d 11 background 
of mutlc fn retlaur1nt1, lhops etc or any PA appllcatlon. Alto a great upgrade tor the 
home Hl·FI. ... .· . . ... .· ... , , , . . , . 
• Digital LED freQuency readout display • FEt FM iront end foi high image rejection • · 
Phase·linear ceramic filters are incorporated In bOth AM and FM IF section • Phase·ldck 
loop (PLL) IC for FM multiplex stage• Dimensions: (W x H x OJ 435 x 60 x 232mm • 
Weight: 3kgs. 

A 2210 $22§.oo Thi~ Mo~til $199 .oo' . : ,' ,·,1, \ ' ~ : , , 

PHONE ORDER TOLL FREE 008 999 007 



ConstrUction Project: . · • : 

The ROMloader, 
an EPROM Emulator • 2 

.,,. .. , ',' 

In this seeond article describing his EPROM emulator, the'author covers making the interconnection 
cables, setting the emulator up correctly, connecting everything up, software considerations and 
using the emulator in practice. . · , 

by PETER BAXTER ··' · ·· 

The ROMloader's female DB25 socket · 
. J3 allows direct connection to the RS232 

.· . communication port of most host com
puters, such as IBM PCs and their clones. · 
You may need a I-metre long DB25 

· female to DB25 male extension cable to 
. connect the two together. 

I suggest making this a 25-way flat IDC 
. , cable, as it allows easy interconnection of 
· printers, plotters and other serial devices 

.such as the ROMloader, without requiring 
· .· you to reach around the back of your · 

computer every time .. 
The ROMloaderrequires TXD (Trans

mit Data), RXD (Receive Data), CTS 
(Clear To Send) and the GND (Ground) 

·connections to be made for proper opera
tion. If you don't have access to a CTS sig
nal, J3/pin 4 should be connectOO to U4/pin 
2 ·via a 47k resistor. The purpose of the 
CTS line is discussed further shortly. 

. . .While the ROMloader doesn't need to ·· 
'·.·output an RTS signal (Ready To Send), 

the RTS line may still be tested by the ·· 
host computer, therefore it is tied low. 
Some computers may also require other 

· pins to be connected. Consult your com
puter's technical manual. .. 

Power to the ROMloader is provided ' 
by a standard DC plug pack supply, con- · 
nected to the DC power input socket of 
the unit Q6). The current consumption ertn1lating 24-pil1 EPROMs, a 26-pin . 28-pin DIL .IDC . 'EPROM' plug is . 
using 74HC devices is 250mA, and header can be used. · crimped onto the other end. .. 
350mA using 74LS devices. Therefore a ·· If 28-pin EPROMs are being emulated, Note that the EPROM cable is 'bottom 
plug pack with a 7.5 volt or 9 volt setting, . a 30-pin header can be used. The maxi- justified' at the ROMloader socket end. 

· rated at 300mA for 74HC or SOOmA for ·mum size is 34 pins. Try to get one with That is, the cable is always 'pushed' . 
74LS is ideal. The less power dissipated eject levers, if possible (Altronics sells towards the pin 34 end, with any blank 
in the LM7805 regulator the better. ·· one). pins at the pin 1 end. So with a 24-pin 

. The header .at the other end of the The cable· associated with ·this header, EPROM plug, pins 1-10 of the 34-way 
' · RO:Mloader's box (J4) takes an . IDC , the ~EPROM' cable, ·should be made by socket will be left unconnected, while for 

socket, for a cable and DIL plug to con- crimping the appropriate . mating IDC a 28-pin EPROM plug it will be pins 1-6 · .,; 
ilect into the target system under develop- socket onto the ROM-loader end. Using a ·of the socket that are unconnected. 
ment. The board has been designed to strain relief bracket is also highly recom- Note too .that the connectors are at- ·• .. 

·. · accept ·header connectors of different pin ·mended. The cable should be no longer ·' tached t() the cable so that the 'pin I' end 
counts for J4.1f the system will only be than 300mm. The appropriate 24-pin or of the EPROM plug is on theotHer side of . 

. 68 · · RECTRONICS Australia, February ' - - - . 



}h~ cable rrb~ the 'piri"·34,· end 6i ihe registration fee to Procomm ~discus~ ware handshakill{avatlable. In .thiS. ap
ROMloa er socket. These points should . in its registration file. plication, it is preferable over software 
be clear ffom the photo given in the first . The communication program used with 'handshaking because it is fast and effi-
article. I · , . . the ROMloaderneeds to be set up for op- cient The appropriate connections for 
· The ROMloader has .been designed to rimum perfonnance. This is obtained at the host computer (as 1DTE) and the 
:emulate ~tandard Intel 2716; 2732 and .. 19200bps, 8 bits, no parity with RTS/CTS ROM~Ioader (as 1 DCE) .are shown in 
2764 de~es. Should you need to work or XON/XOFF handshaking enabled and . Fig.L ' .. 
with an PROM that is notpin com- no alterations to atiy ASCII characters · · Software handshaking only requires the 
patible ith these types, simply modify (i.e., CR is CR only, not CR/LF). TXD and RXD wires. When data is being 
the 'EPROM' cable to suit the special It is also desirable to reduce any received too fast, the receiving computer 
~evice. 1fo ·protect the . pins of the timeout delays to zero, to speed up sends an special ASCII character back to 
,'EPROM' IDC plug and .to allow easier screen .operations. These delays are the ·transmitting computer·on the other 
;insertion land re~.oval, ;I suggest tha~ you for modem telephone operations, such Wire. Then when it is able to accept data 
. stack thrde machined-pm 24- or 28-pm IC as . waiting for dial tone and hanging again,'it sends another special character. 
sockets dnto this plug as· shown in the up delays. · This·· kind of handshaking is called 

·photo. Not only do the· machined pins . XON/XOFF. You have probably· used it 
plug intd EPROM sockets more easily, ROMloader setup without knowing it. When data is being 
;but th~ ~-high stacking makes it easier .. . Start , by , setting· the 'balid rate · DIP displayed on the screen too fast for you to 
to getmth tight spaces. ;.,, 1 .·· •.• · _ . • sWitcheS"SWl-l and SW1-2, to the fast.:est read, typing 'control-S' freezes the dis· 

By thelway if you fit your cable with a . : , , , play. When control-S (actually it should 
28-pin BPROM plug, this can also be be control-Q) is typed again,. the screen 
plugged /into 24•pin EPROM sockets, if , ., ·· starts scrolling. , . 
you use three stacked 24-pin sockets as an '· · · The ROMloader also works with 
adaptor.j,A second cable with a 24.-pin.. : HOST ROM XON/XOFF. In fact most people will be 
plug isn' really necessary. . . ' . . ' . . COMPUTER ' LOADER . forced to use XON/XOFF instead : of 

To co nect the ROMloader to the target · '· CTS/RTS, as · most communications 
system, ~emove that system's EPROM : TXD ""'"

2
-' "-'--'-"-l>--"-"".:-l

2 
,RXD software programs workinKWith modems 

from its ocket. Plug the 'EPROM' cable . '· RXD ! 3 
TXD treatRTS/CTS differently. RS232 can be 

from the ROMloader intO this socket, en- · · RTS 5 5
4 

CTS very tricky! 
Suring tlfat pin 1 is orientated correctly. . ·. , crs 7 7 RTS .. What happens ·if no handshaking is 
, , The '1arget Reset' cable from J7 on the · · GND GND · ' avhllable? One of the ROMloader's com-

ROMloader should also be connected to rnands ·(option 7); displays the RAM's 
the targe:t system's micro-processor reset ' ,'pit': ,DATA1 DIRECTION . ocE contents on the screen in the usual ~hex 
line. If four target microprocessor needs dump' fonnat. At 19200bps and possibly 
an active low reset, set the 'Target Reset' ' : . , , 9600bps, the screen may break up and 
P?larity~sWitc .. h (Syt3) ,t_o active low - characters may be lost. • · · 
v1ce-ve a for active high. To use .the , This happens as the computer monitor 
ROMlo 1der with an 8032 microcotn· "F/gJ~ The .cbnn~ctlons for the 'cable retraces its beam from ·the right hand side 
puter, tlJe reset line would· net:d to be set used to connect the ROM/oader to the of the screen to the left hand side, after a 
'active high'; for a Z80, 'active low'. . R5232 serial port of a host computer. carriage· return/line feed. When this hap-
· .. A ,_J1Und cable 'J8) .. is also provided · , pens, either the baud rate Will need to be 

~n; ~· possible speed. When one computer ·sends ed ed, · h' h · d · bl · · th should Jrou need it. It is best to connect it r uc w 1c is un esrra e, or e 
J data to another, a situation ·can occur ROMI d ·u h dd ' dd' ' to a gooo ground point on the target sys- oa er w1 ave to a pa mg 
1 

whereby the one sending is too fast for the characters.· · · 
tern su~h as ·the main ,.power supply one that is receiving. : : ' Pad characters· me !a' set number of 
ground.I or the EPROM rocket's ground / The computer receiving the data needs 'A> c c I oon 
pin (pin 12or14). , . l .. : • , HS II null codes ~ nex), sent imme~ 

to send a signal back to the one sending to diatelrafter carriage·. return/line feeds, 
Orrtp'l1ter' software , ·.· ... :: tell it .to slow down: This exchange is to allow the CRT beam time to fully 

called handshaking. J'here are two types retrace before the , next line of text is 
.: The · 10st computer that is used to as~ of handshaking. Hardware and softWare. sent. Obviously sending this padding 

semble the source code must be able to _,,Hardware handshaking requires data is .inefficient, :but sometimes you 
comm .nicate serially with the ROM- another set of wires in addition to TXD have no choice. . · · · . · · ·· 

mlou~n;1·c::._lu,·ofronsmpoirtt.~y .. ouuinw.~1~I:I:an, :·eedseri~a.,(secorial~· ~/ s 1:· ~~e!~s3·2:=;n~!~ ~~~h:~~a~~~~ ~~ ~~~~esWt 
~ Data is transmitted out of one computer 3 and SWI 4. These should be set for the 

communications . ·software : ; program. on its,TXD pin and received by the other minimum number of pad characters re-
Prograins that work with modems, such oD'its RXD pin. . . qtiired for'Satisfactory operation. Start at 
as ·· Pr<Jx:omm, · Procomm .. Plus; · Tclix, . When the receiviflg computer 'can't O, then trY 50, 100 and finally 150 pad 
Crossf(J.lk :and Mirror to name a few, are process ·the received· data· fast enough, it characters. ·.' , , ,. · · · . '. . · . 
ideal f~r the task .~ ! . ' • • de-activates its RTS output pin. The trans- Finally, switch SW1~5 I setS }up the .' 
Man~ of these are shareware1 whiCh mitting computer receives this signal on default EPROM type:' If this sWitch is 

tneanslihat after you obtain the program, its CTS lilput pin, and stops transmittirtg. open, the ROMloader will initUilise . to 
use it Jmd decide you like it, you are re· When the receiving computer is ready to 2716 mode and if closed, 2732/2764 
quest~1 to pay a registratlon fee 'to the receive data again, it re·activates its RTS mode. Most users will set the mode at~ 
prograln's writer. I can supply yOt'i'with output which starts transmission again. cording to .the EPROM type they use 
Procmlnrn, but it is up to you to pay the · The ROMioader has this type of haid- most of the time. ' ' . 1 • , ' 

' 
I 

.! 



ROM/oader .. 2 
A software option · is alsti 'available 

(press '0'), that changes the mode without 
requiring ·access to the PCB DIP switch. 
Some people may also choose to install a 
·switch on the outside of the box for this 
option. .· ,. 

Operation ... · .. . ..... . 
. When using the ROMloader, there are 
two modes of host computer operation. 
;The first is Tenninal mode, whereby any 
character received from the ROMloader 
is tlisplayed on the host computer screen 
and any key pressed on the host computer 
is sent directly to the ROMloader. · 

I 
) 

i 

.· This is ~the standard 'menu' mode. 
When in menu mode, once a file trans
fef'is selected, we go into the· second 
mode, which is 'file transfer' mode. 

'F/g.2: .The ROM/oader's ·main menu, which Is dlsplayt!d on the host computer's 
screen when the unit first powers up and finishes Its Internal RAM test. As you 
can see, there are a number of avallable options. 

There are three types of file transfer . at the end of various lines means that the 
within this mode.• ·command can be cancelled by pressing 
i The first type is ASCII file .tiarisfer, the escape key (before the file struts to be 

·using Intel Hex fonnat Most assemblers ·received, in the case ofload commands). 
provide·output in Intel Hex fonnat, which · Menu option 1 enables the ROM
is a text file. File transfer is the same as loader to receive an ASCil Intel Hex file. 
for any text 'file. Most people will use this Error messages will be displayed if there 
format. is a record type error (neither 0 or 1), 

The second type of file ·transfer is checksum, carriage .. return/line .feed 
ASCII ·file tranSf er ·using Motorola Hex ·(neither CR or LF) or file size (larger than 
fonnat, which is also a text file. Motorola , 8K) error. Once an error is detected, data 
Hex is not compatible with Intel Hex, but is still accepted but it is not loaded into 
their formats are close. · 1 · ·the RAM. This allows you to display the 
, The third type of .file :transfer· ·is .RAM contents and see where the error is 

Xmodem fonnat. Xmodem was the most . located. 
popular transfer protocol in the early days There ·is also ·a hidden feature: While 
of CP/M personal computers.; It is waiting at the .. ~ENIBR .. OPTION:' 
definitely not Jhe best, but its simplicity prompt, should a colon ':' be received, 
and popUlarity have kept it supported by option 1 will automatically be activated 
virtually all communication programs. · - reducing the number of keystrokes re
.. ·· Xmodem is ·for ·· binary files, which quired. This· colon ': ', indiCates the start 
means thanmy type of file can be sent..;... ·of an Intel Hex file. ·. . . 
such as programs, text and straight data. · Option 2 is very similar to option l, but 
File ttansf ers in ASCII can only handle loads Motorola Hex files. The errormes.1 
text1 as communication programs respond sages are ·the same, exceprthat the record 
to: hidden .. control :codes such .as type error message will be· displayed if 
XON/XOFF, and also like to put a CR/LF anything other than S 1 or S9 is received. 
combination ·on lines longer than 80 .or That specific text line will not be loaded. 
144 characters .. · .... · , Again·· an aut0matic load feature· is 

An excellent book .that I can recom- available, when the ROMloader receives 
mend is C Programmers Guide toBerial an 'S'. This 'S' indicates the start of a 
Communications,.·· by ·Joe · Crunpbell Motorola Hex file. 
(Howard W Sams 22584). . .Option 3 enables: .reception of an 
· Once the ROMloader has been con- Xmodem binary file. There is no check-
nected ·. and the serial . communications sum error message, •as Xmodem ·will 
program is running, operation can begin; resend any data frame if there is an error. 

·Immediately after power up, the first There is however a file·'Size error·mes
message on the screen indicates whether sage. There is no automatic load function 
the ROMloader's internal RAM test was as the Xmodem process is·different. The 
good or bad. This test checks for both ad- escape option is also available. · 
dress and data line problems. If there is an . : Option 4 allows the·· ROMloader's 
error, it must be solved first for proper RAM contents to be transferred back to 
operation. the host computer in Xmodem fonnat, 

Next, the ROMloader . will display where it can be saved to disk. 
its main menu (see Fig.2). The '(ESC)' . ··To keep the file size small, the RAM at 
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powe~ up(and:afrerfurtction 8 or 9 has 
been selected) is filled with FF-hex orOO
hex :and a software subroutine searches 
downwards to find the last modified (non 
FF-hex or 00-hex) address. Therefore the 
transferred file is only as large as need be. 
Again, the escape option is available ... •·• 

The option to retrieve the file in Intel 
Hex or MotOrola Hex is not available, as 
it ·would need pointless reprocessing 
before it is'readable. Except when option 
6 is selected,. option 5 is always .active. 
The target system's microprocessor is 
held in a reset state and the 8032 has ac
cess .. to the ROMloader's . RAM. .The 
'.ROMloader's LED will be on when reset 
is active. . , . . . . . . , 
. Option 6 is used to start the . target 
processor once a file· has ·been· 10aded. 
This also switches RAM access from the 
8032 to the external target system. '.fhe 
reset line is . de-activated, which allows 
the target microprocessor to execute in
structions. The ROMloader's LED will 
now go off. . . · . 

Option 7 displays the' ROMloatlet's 
RAM contents in the standard memory 
dump fonnat. In 2716 mode, only 2K of 
RAM Will be displayed. Typing 'Control
S' freezes the display. Typing 'Control.:S' 
again or 'Control·Q' starts the display 
scrolling again. As most host computers 
will have a serial input buffer, there will 
be a delay .between typing 'Conttol-S' · 
and the display freezing. . 

Pressing escape will return you to the 
main menu. Option 8 fills all locations in 
the ROMloader's RAM with FF-hex, 
while option 9 fills all locations with 
00-hex. . · · · . . 

Finally option 0 changes the mode from 
2716 to 2732/2764 mode. The current ac
tive mode is displayed next to the menu 
heading.· 

· Continued on page 98 
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MAIL ORDER 
HOTLINE .. 
008335901 

1.-----------. 

OBRAND 
HEAPER THAN BEFORE 

,ALL PRICES PER 10 DISKS) 

I 
I 

CERTIFIED . I 
100% ERROR FREE I 

. : : (ALLPRlg:;~~~~ODISKS) : .. I 
5.25 OS/DD . $22.95: I ;25 '.;OS/DD·,· $4.70 .··. 

.25 OS/HD $8.95 5.25 OS/HD $27.95 I 

.50 OS/DD $8.50 3.50 OS/DD . $28.50 I 

. 50 OS/HD $16.95 3.50 OS/HD $53.50 I 
------------------.. DYNAMIC RAM CHIPS ·· p, 

every year thousands of peaple die from , 
smoke inhalation caused during minor home 
fires. Most of these deaths and considerable 
property loss could have been avoided with 
UNIVERSAL'$ SMOKE SIGNAL- early 
warning smoke detec:tor. 

The SS-750 features: 
I Ionization sensor to warm of smoke and 
fire even before flames are visible. 
I Extra loud warning horn to penetrate ·· ·· 
closed doors .. . , . ' , .. 
• 9 volt battery (supplied) operation to 
protect even during power failures 
I Installs in minutes I Built-in-test button' 
I Audible beep signal to indicate battery 
replacement required . .· . 

.... ·.DESCRIPTION 1.9 .. ·rn+ . Z 
: ·ti164-10 (64K.x 1) $3.2s· :$3.oo· ~ ............ ___ __...... __ ....._. ...--

·4464-10 (64K X 4) . $2.75 $2.60 '* 
·.41256·08(256KX1) .$2.75 . '$2.60 ·~ 
44256-08 (256K X 4) . $7.95 $7.75 ~ 
'411000-08 (1 MEG X 1) $7.95 . $7.75 '* 

. 1 MEG X 9 SIM SIP• $79.00 . $77.00 ~ 
.. ·· 4 MEG X 9 SIMS1P; $335.00 $320.00~ 
:t:Klcrii'tl'tl"(;r(;rlii:rf:r{:r()'tifi'/:?'Civ'i:r'/:?'fi'ti'D'U 'i:!t!i7?1ii:li:ri:r!i'trli'i:r??i:l1'1 

- - - - - - - - • · JAPANESE PERIPHERAL CARDS FOR COMPUTERS •BRAND 
FANTASTIC 

XT CLOCK CARD ... :i .... · .......... ! .. ; ...... $27.50 • FLOPPY DRIVES . COMPLETE": 
XT/AT GAMES CARO.i: .. •:. ..... :. .......... $25.50 ~ COMPUTER 

' XT/AT PARALLEL CARD ............... ..,$27.50 ~~ SYSTEMS 

; 82A204 
82A205 
82~206 82 211-12 .• :· 
82 211-16 
82 212-12 
82 212-16 
82 215 

: XT/AT SERIAL CARD ....................... $27.50 · 
3 5

,, 
1 44

M $
99 

OO 286-16 ............ $1250 
. XT/ATMULTI l/0(25,1P,1G .............. $39.00 . . ....... ' 386SX20 ......... $1475 INCREASE THE 

xT1Ar MoN01cGA cA110 .............. :.$65.oo . 5.25" 1 :2M ... ,, ...... $125 3ssox25c ...... $1695. PERFORMANCE bF vO'uR 
16 BIT VGA CARD 256K .................. $95.00 VGA TYPE 386DX33C ...... $1795 
16 BIT VGA CARO 512K ................ $159.00 '.'15 PIN HIGH ABOVE INCLUDES: 386/486 MACHINES BY. 

. DENSITY 1M RAM 
DATA eooKs ··o'TYPE PLUG ofi t2oR1.44Ms Foo . EXPANDING rHE s1zE OF 

TOEXPAND'YOURREFERENCfUBRARY' .;:'• . SKI ~~~~GH~gARb ' YOUR GPU CACHE RAM.'· 
CATALYSTSEMICONDUCTORL.$12.00 .,,, v$1.95-A-. ·. i SUPERVGA M5M5178AP-25 (8Kx8) $19.50 
DALLAS SEMI CONDUCTORS ......... $12.00 BLANK PC MONITOR . M C,..,5 Q · 8 $ g 
MATRA HARRIS MEMORY ............... $12.00 BOARDS 101 KEYBOARO · ·r T5 i::. 68~2 (32KX ) 4 .50 
MOTOROLA CMOS LOGIC ............... $15.00 2S,1P,1G PORTS, 
MOTOROLA LS/F/TTL LOGIC ... ; ...... $14.00 .. 340 X 140 SS .... $0.50 CASE& POWER 
HITACHI QUICK REF GUIDE .............. $5.00 550 X 90 DS ...... $1.00 SUPPLY. 
HITACHI POWER MOFSET .............. $20.00 550 X 250DS ..... $2.00 74HC HITACHI 8/16 MICRO PERIPHERAL $25.00 (APPROX SIZE IN MM) 

~-~---~ DESCRIPTION 1-9 10+ 
'---------..._~ TRANSFORMERS 74HCOD .. $0.75 $0.65 

DIODES 
DESClllPTllW .. .1-9 1 O+ 
IN4148 ... $0.04 $0.03 
IN914 ..... $0.05 $0.04 
IN4004 ... $0.08 $0.06 
IN5404 ... $0.20 $0.12 
IN5408 ... $0.25 $0.21 

BRIDGES 
.llESCIUPTION .. .1-8 10+ 
W04 ...... $0.50 $0.45 
BR64: 
6A 400V $1.50 $1.30 
BR104: 
1 OA 400V$2.50$2.10 
BR354: 
35A 400V$3.95$3.50 

6800 MICRO 
DESCRIPTllN .. H 1 O+ 
.6809P .. $10.50 $9.50 
6809EP .$9.50 $8.50 

SERIAL PORT 
·CHIPS 

8250 .................. $7.50 
82450 .............. $17 .50 
16C450 ............ $18.00 
16C550 NfW .. $29.50 

EPROMS & 
RAMS 

2716 .................. $9.95 
2732A ................ $7.50 
27C32 ................ $7.50 
2764 .................. $6.50 
27C64 ................ $7 .00 
27128 ................ $7.50 
270128 .............. $8.00 
27256 ................ $8.50 
27C256 .............. $9.00 
27512 .............. $12.50 
27C512 ............ $13.50 
27C1001 .......... $23.50 
6116 .................. $4.50 
6264 ,., ............... $9.50 

M2155 74HC02 .. $0.75 $0.65 
6V3, 7V4, BV4, 9V4 74HC04 .. $0.75 $0.65 
12V6, 15V@4A 7 4HCOB .. $0. 75 $0.65 

M2175 
$8.00 · 74HC10 .. $0.75 $0.65 

74HC14 .. $1.50 $1.40 
74HC20 .. $0.85 $0.80 
74HC30 .. $0.60 $0.50 
74HC32 .. $0.80 $0.75 

12V@10A, 15A@8A, 
24V@5A, 15V@4.4A 
30V@4A 

FERGUSON 
PL24/5VA 

$30.00 74HC42 .. $1.20 $1.10 
74HC73 .. $1-20 $1_15 
74HC74 .. $0.75 $0.65 

$7 .50 7 4HC75 .. $1.20 $1.10 
-1 R"""A ..... N ..... Sl""s-1 o-R ..... S .... 74HC7B .. $1.10 $1·05 

7 4HC85 .. $1.40 $1.30 
OESCRIPTION ..... 1-9 to+ 7 4HC86 .. $1.10 $1.00 
BC547/8/9$0.15 $0.12 74HC123$1.30$1.15 
BC557/8/9$0.15 $0.12 74HC125$1.20 $1.10 
80139 .... $0.45 $0.40 74HC173$1.20$1.10 
BD140 .... $0.45 $0.40 74HC174$0.90 $0.80 
TIP31C ... $0.80 $0.70 74HC221 $1.45 $1.35 
TIP32C ... $0.80 $0.70 7 4HC240$1.10 $1.00 
M515003 $6.50 $5.50 74HC244$1.10 $1.00 
M515004 $6.50 $5.50 74HC245 $1.10 $1.00 
M52955 .. $2.50 $2.10 74HC273 $1.20 $1.10 
2N3055 ... $1.50 $1 .20 74HC365$1.20 $1.10 
BUX80 .... $5.00 $4.50 7 4HC373 $1.20 $1.00 

.. ,QUALITY .·. 
.-1c SOCKETS 

oEiClllPTION 1-9 10+ 
Spin ............ :20 .15 
14 pin ........... 25· • .20 . 
16 pin ........... 30 .... 25 . 
18pin_ ........... 35 .30 
20pin .. , .. : ...... 40 · ~35 · 
24pin ............ 50 .45 · 
28pin ............ 55 ..• 55 . 
40pin ....... : .... 60 .55 · 

,.~~E; ~ 
TECS WHOLESALE ' . -lUlillilil'.<'11 

~ fl.RICE LIST 
SEND BUSINESS CARD 

M3802 .... $7.00 $6.30 74HC374 $1.20 $1.00 -----
6821 ... : .. $5.50 $4.50 
6850 ...... $3.50 $3.00 

62256 .............. $17.50 
628128 ............ $60.00 
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ConstrJctiolJ ProjeCt: 

SOLAR,CHARGER ·: ,.. 

,·, 1·r u' .,· ·;!• ·:.• ,. ' ' (" 
' ,· ' .. • ., ' " . • . '• " I . < ,. :· • ' •• : ,. ' ' I ~: . I ' • . _,' ,, ,. ' ) ' ' . ~ •• ' I ' • •• ,. '~ • 

··Free power! Use the sun, even on cloudy days to keep a ·12v battery charged. Or use it to ·charge ·~ . ; . 
.. NiCad battery packs, perhaps the one in your camping light-charge·it all day, ready for the night · 

· time. And all this for around $20. · · 
•",, ·, 

by PETER PHILLIPS'. 
)<· , : J ..... 

~ ·' ; ' i I ,' 

•'{' ... 

\' ,,,' 

.,This project comes ftom the people at 1 and the battery connected to the B+ ahd , weaker, the percentage change will be· · 
Oatley ElectroniCs, . who originally B· tenninals, the power transfer is more less than for a direct connection. 
designed it as a solar .charger for the ; constant, averaging over 350mW. But ' Of course, a 12V solar panel can also· 

. fluorescent light wand published in the significant feature is that virtually be used to diiectly charge a 12V battery,. 
, November 1991. But as ittums out, the any battery from SV to 12V can be but the cosrof the solar panel becomes 
··solar charger can also be used with a charged - all from a 6V solar panel. .· substantial. As well, charging will only . ·.··•. :. 
wide range of batteries, including a· 12V If a 12V battery is connected from the .. occur under good sunlight conditions, so · . 

. lead-acid battery. . . ·. ·B+ and earth tenninals of the converter, ·· on average the efficiency will be less .~ 

. - Boat owners are likely to be specially . the power transfer is increased to about compared to using the inverter. , ; 
. -. . interested, as the unit can be· used to .400m W. In other words, by using the So from all this, you can see that the 

maintain the charge on a•boat .battery .. :most appropriate·.connection, batteries DC-DCconverterpartofthisprojecten- ; 
· This may help reduce the number of . with voltages ranging from 3.6V to sutes the best overall efficiency, allows · 

times a flat battery has to be. tugged · over 12V can be charged using a 6V ·virtually any battery (up to 12V) to be .. 
· home for charging, particularly . if the . solar panel. . charged, and keeps the cost to an ab· 
· bilge pump has been running for more Although the graphs don1t show it,the solute minimum. 

than the usual period. . . . , . . , , converter unit also ensures that charging - · · 
·· But perhaps you're wondering why is maintained all day, even undet cloudy· · Solar cells · 
all the electronics. )Vhy not simply · conditions. As already mentioned, these -Before we describe' th~ proj.ect, first a · 
connect a solar panel directly_ to _the · graphs are for a cloudy morning in the . _.few lines about solar cells, in particular · 

.. . battery? The answer can be obtained middle ·of winter, and given· a warm ·- their rating. Solar cells and panels are i 

from the graphs of Fig.l, which show spring day, nearly double the power produced by a range of manufacturers . · · 
. the p0wer delivered by the 6V solar · transfer is obtained. So while the charge · and the standards used to rate· them are . · ·
panel specified for this project to dif • ·. current will fall as the sunlight becomes rather loose .. One method is to rate the . 

. f ererit voltage batteries. . 
· There are three possible connections: 

solar panel direct to the battery, battery 
·· connected to the B+ and B· terminals. · 

of .the DC-DC converter, or to the B+ · · 
and ground terminals of the convener.·.· . 
These graphs were derived from meas
urements taken in winter at 9 o'clock 

·. in the morning, and similar measure· · 
.. ments taken in .October around midday ·· 

give nearly twice . the power input. 
Therefore these graphs can be taken as 
worst-case figures. . _ , 

As you can see from the curves, if the , 
6V solar panel is connected directly to a .·. 
pack of four Ni Cad cells . (nominal 

· · 4.8V), nearly SOOmW of power is trans· 
'. . .ferred to the battery. This drops to 

around 450mW for a 6V lead-acid bat· 
tery 'and 400m W for a pack of three · 

· NiCad cells. A set .of six NiCads will 
. receive around 300mW of charge power, 
· and higher voltage batteries receive very 

little charge. . . 
When the DC-DC converter is used 
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The cl Ult consists of a 400Hz osclllator~roiind tcfiiwhfch swltchds the germanium output transistors 03 and 04. The~e 
translstbrs supply two charge pumps, which together give an output up to four times the 'input voltage. A 12V battery Is 
best cohnected as shown by the dotted connection. .. . .. . . . , " · . . ... 

power ~Jing the' open citcriitvottage'ooa frafisrer ;boriditfons can· be detenninM seems ili'liave stuck ,.to one ty}>eof sotar 
the short circuit current Obviously, this more 'accurately. . . . cell. Solar cells are· made from silicon 
is a matl1ematical impossibility, because , in Fig.2, the pfulel haS'14 ~eries·con~ and the amorphous type has the silicon 
thtHwo I can't occur at the sarrie time. nected sections and using the figure of layer coated onto glass, with the rear of 
Fortunatbly most manufactnrers give 0.4V per section, an Operating voltage of the cell protected with a clear laminate. 
m·ore usHul values. · · . . , 5.6V is obtained. This represents .an · The 'photovoltaic' ,solar ·cell is a 

As thle graph ofrig.2 'shows; tor average value for a range of sunlight nionoctystalline silicon wafer and needs 
measurements taken in . winter,. the conditioris, and is fos~ in winter, higher ·to be protected by placing it behind glass 
i;olar pahel used in thiS'proJect delivers in.summer. Obviously the output voltage as it is fairly brittle. The amorphous type 
about !OOm W at a load current of ~ill drop to zero as the load approaches is more expensive, but has the advantage 
1 ~Om A. .u n~er ,brighter .. conditions, ~ short circuit, but this cal~ulated value of being 'ready to go'. . ... . . . 
this po . er will nse to over lW. The 1s reasonabl~ .accurate for best power However, if you can obtain offcuts of 
manufa~turer of the panel takes the transfer conditions. • ., .. . , . .. . .·· the solid silicon type, it's possible to 
betterJ1lgure and r~tes the p~~el at I W'. , ~olar cells are readHy available m two . constructyour own .solar panel to suit 
Therefofo the sunhght conditions have forms, the amorphous type and the so- your needs. " . .·. . . . · . . 
a lot toldo with the power rating, and called 'photovoltaic' type.Actually, the -Oatley Electronics have .suitable ofC 
obviousiy · the manufacturer's rating is term photovoltaic applies to both, as this . ·cuts and we '11 explain later how to make 
the best /possible. . . refers to the family of devices, but it up your pwn solar panel using these. ]f 
· The ~en circuit voltage of the solar .·. ,. 
panel i~. a nominal 9V, but .. maximum : . ' ·. · ·· ' '"'" ·· 
power ils obtained at .a voltage around 
5V to ~V. The .short circuit current 
~during wirit~r) is 130mA, but maxi
mum p wens transferred for a load 
current~. of lOOmA. Therefore, the 
values f the open circuit voltage and 
the sho t circuit current give a guide, 
but can. ot be used directly. 

An irldividual solar cell has an open 
circuit Joitage of 0.44V, regardless of its 
surface 1area; The' area. determines the 
current tapability and higher voltages 
are · nb lilined by ·:connecting tells . in 
series.: ·Using ·an approximation; if you 
assum{\ a loaded Voltage output of 0.4V 
per ceb, the operating voltage 'Of the Thls ~hatshows the printed circuit board. The Oritputtranslstorsshoiltdbe'fixiJd 
solar lmriel under maximum · power to the PCB with machine screws, nuts and shakeproof washers. 

8.~cTR6NtCS Au~trall~,) Fetir~~~. rn9~ t3 



Solarcharger ·· 
you don't wish to do this, "Oatley ·· 
Electronics also have the amotphous 
panels. The prices are shown at the end 
of the article, but for as little as $16 you 
can 'go solar'. 

·the circuit 
· The DC-DC converter circuit is ac

tually a modified version of the Satellite 
Siren published in EA for September. 
1987. A major difference however i: the 
.use of Schottky diodes, to keep voltage 
losses to a minimum. Here's how the cir
cuit works. 
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·voltage of battery being charged 

The Schmitt trigger inverter·· ICla, 
combined with Rl and Cl forms an os
. dilator operating at about 400Hz. In
verters IC lb and e provide buffering and 
drive power for the switching transistor 
combination of Ql and Q3. Similarly 
!Cle, d and f provide buffering and Flg.1:Thesegraphsshdwthe powertransfe"edbyasolarpanelratedat6V1W 
drive for transistors Q2 and Q4. to various types of batteries tor different connections. Because the 

The network consisting of DI, R3 and · measurements were taken In winter, these graphs are worst case, and a power 
C3 . delays the tum-on time. of QI (and . . of over t W can be expected In summer • ... 

Q3) and 02, R4 and C4 delay the tum- voltage:at ihe negative 6utp~t tennmat · . use of the project. In ·most cases, the 
off time of Q2 and Q4. This ensures that (B-) by a similar amount. The combined enclosureshouldbeweatherproofasthe 
output transistors Q3 and Q4 are never effect is an oulput voltage between the project is intended for outdoor use un
on togeci1er, giving minimum power dis- B+ and B- terminals that is up to four lessyouplaceitbehindawindow.Alter-

. sipation and the best operating efficien- times higher than the .input voltage from natively, .the ~olar cell panel can be 
cy. It also eliminates the possibility of thesolarpanel. .. , ... .. . connectedwithlongleadsandthecon .. 
t11ennal runaway of these transistors. . . · .. Power for the circuit is derived from vertersectionlocatedindoors. 
. Germanium . transistors have beeri the solar panel itself, and by using a ,When the board is assembled it can be 
tlsed for the output devices, as these 74HC14 for ICl the power consumption checked by applying a DC input of 
have a very low saturation voltage and is kept to a minimum. As already men- around 6V. The current consumption 
their current gain remains relatively tioned, Schottky diodes are .used in the should be around 20mA and the .un
constant over the full operating cycle. charge pump sections to reduce the volt· loaded output voltage about 21V or so. 
Silicon transistors are not suitable as . age drop. Schottky diodes have a voltage If you connect a lk resistor as a load to 
replacements. . ... . . drop of about 0.25V compared to the the circuit, the voltage wiU drop (to 20V 
'.··The AC output voltage developed by higher 0.6V for a silicon diode, and this on the prototype, giving a load current of 

the circuit is applied to two individual together with the use of germanium tran· 20mA). 
'charge pump' rectifier circuits. The sistors for Q3 and Q4 gives a consider~ 
pump consisting of D3, D4, CS and C7 able reduction in losses. 
raises the voltage at the positive output 
terminal (B+} above that of the positive 
input from the solar cell. The charge 
pump of DS, D6, C6 and CS lowers the 

I :'·,· 

Construction 
.A kit of parts for this project is avail-

. able from Oatley Electronics (see end of · 
article). Everything is contained on the 
PCB, and construction is simply a matter 
of fitting and soldering all the com
ponents as shown in the layout diagram .. 

As usual,' watch the orientation of the 
· diodes, . transistors ·and ·.the electrolytic 

capacitors. Also ·secure the two output 
· transistors with machine screws, nuts 
· .· and shakeproof washers before solder

ing theirfase and emitter tenninals. 

. ' 

.' I', ... ,.,,.', ..... 

. '.. .. . '" ·····' ... , ""~ .. ' .. 
300mW 

. 20 40 60 80 100 120 140 
. load current (mA) ; . . 

· · In some cases, .the PCB supplied by Flg2: This graph shows the power 
· Oatley· Electronics may be Slightly dif- transfer of a 6V 1 w solar cell varies tor 

. · · ferent to ·that shown in ···the layout different load currents •. Notice how the 
Theamorphousiypesolarpanelforthe · diagram. Deta~s will be supplied by test power transfer occurs st a load 
project is shown In this photo. The · Oatley Electrorucs. current of 100mA. As for Flg.11, the 

. panel is rated at6V, with a maximum .. You may want to fitthc board inside · measurementsweretakenlnwlnter,so 
power output of 1 W. a box,. depending on your intended expecttwlce the power In summer. 
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two cells will give the parallel connec
tion. 

To solder the wires, first tin the wire 
then place it in contact with a suitable 

·· track on the cell front or anywhere on 
the reverse side. Apply the soldering 
iron quickly to complete the connec· 

· tion. Because they are already tinned, 
you don't need to tin the solder points 
on the solar cetl before soldering. 
Naturally you should'. perform the 
'soldering task as quickly as possible, to 
avoid cell damage. . 

When you've connected the desired 
· number of cells, the . complete unit 
'should be housed under glass. In the 
•prototype, the interconnected cells were 
sandwiched between two plates of glass 

· · and the glass plates glued together (and 
1;0,•i:tn~ifu#\ sealed) with silicone glue. The result· 

I · . . . ·· : . · . , ing panel will be quite strong and 
The input current under this condition m parallel to mcrease the output current · ready for work. The amorphous panel 

will increase to about 140mA. · Ideally, all cells should have much ~e . ·won't require any additional construe-
.· . I ·· same ~ea - as ~e smallest cell will tion and can be connected directly to 

The solar panel : .' ·. determme the maxunum output c~n.t.. the converter. · · 
As ~lready mentioned, Oatley To connect the cells, one wrre IS 

Electronics have offcuts of the 'solid soldered to the common track on the top 
silicon' tj~pe of solar cell (photovoltaic of the cell and another to the already 
·type), which can be interconnected to tinned reverse side. A series connection 
give a colnplete solar 'battery'. is obtained by joining the top of one cell 
. Cells ~e connected in .series to in- to the bottom of the next, and so on. 
crease thb output voltage and connected Connecting the tops and the bottoms of 

' The Pck Jayou~ If you want to make'your awn. Ready-made boards are stso 
avallabie from Oatley Electronics. . 

' .. 

; .The 1aJout for the converter PCB. Boart1s supplied by Oatley Electronics may be 
sllghtljr different, requiring two links to be titted. . 

· Using the charger . : , 
To use the solar charger, ,simply con

nect it to the battery being charged using 
Fig.I as a guide to detenrtine the best 
connection. If you intend· charging a 
12V battery, connect the battery be
tween the B+ tenninal and the earth 
terminal . (solar panel negative ter-
minal) of the converter. . 
· · The charge power to a lZV battery 
will vary between 400mW and lW, 
,giving a charge current ranging from 
30mA to over 80mA. This current will at 
least maintain the charge of the battery 
or slowly charge it, depending on the 

· sunlight conditions. This will be par
ticularly useful if the battery is left unat· 
tended for long periods, as till batteries 

· lose charge over a period of time . 
. Typical applications are for ·· boat 

· owners, campers or anywhere requiring 
a 12V battery to at least be kept fresh 
and ready for action. If you want to take 
the unit with you on your next bush hike, 

-we recommend making some type of 
timber enclosure for the amorphous 
solar panel, as it is relatively fragile. 

The unit can also be used to charge 
Ni Cad cells, and a set of six NiCads will 
be charged at between 50mA to lOOmA. 
At this rate, a set of AA cells will be · 

. fully charged after 12 to 14 hours. Use 

. the graphs of Fig.I to determine the 
charge current for other battery voltages, 
where current equals power/voltage. 

So there it is, probably the cheapest 
.. · solar charger project ever published. The 
power itself comes free of charge, and is 
available whenever and wherever the 
sun shines. : + 
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E~peri~~nt•nJI .. . . ... byPETERMURrAGH · l 
with Electron1es · __.............,.'', ,, ____ ,, ~, 

, ,Light switch .,., '{ 

1 ,' \ 

,, Here's another method ~hich you can use to switch a circuit on {)r off~ light. You can adjust the 
sensitivity of this circuit so'that it switches with ordinary background lighting, or with more intense, ,' 
light such as a torch beam. In addition, the design gives you two switching choices -you can use, 
the light falling on the detector to switch on a normally-off circuit, or to switch off a normally-on one. 

,' : 'In our previous circlli~. we have looked 
at various ways of switching a circuit - a 
touch pad, a time-delay, even automatic 
switchiJ1g on and off at a controlled rate by 

, an astable flipflop. Another common way 
, is to use a Light Dependent Resistor , 

(LDR), and an LDR is the control feature 
,of this month's project. , , .. 

LDRs, change ,their resistance qriite 
' dramatically when exposed ,to ligh~ and 

.. ,, this changing :resistance can be used to bias 
, a transistor on and off. The LDR resistance 
' can vary from vecy high (often megohms) 

in the dark, ,to qtiite low (even just oori't suggest tha{you use,' the teJay to ' ' We have included a LED to indicate 
hundreds of ohms) in the light switch 240V mains power - this project is ,, whether the re1ay is switched on or off. If 
, Sitting on the bench, under a fluorescent definitely designed for a low, 9V supply. ' you don't plan to actually switch another 

, ligh4 our LDR had a resistance a little less As well as learning how to use a LDR, ' circuit with your light-switch, then ·you 
.·. than lOk ohms, so we designed our circuit another new feature in this month's circuit ··• may wish to 8ave the cost of the reJay. 

to switch somewhere around this value. is using two transistors to fonn a Schmitt Just omit i~ along with its protection 
However, dtls lOk value is not critical. trigger. Such a trigger lets Os tllfh a circuit diode Dl ~ the circuit will wotk fine 
·· Sometimes· you ·need a light-activated hard-0n and hard-off, even if the turn-0n without them. 
~ircuit to tum on when it goes dark, e.g. , voltage hovers around the critical on-0ff, . · .. ··con' 'str' uct'i•on 
security lighting .around your home; and value. But more about this Jater. ·. 

, sometimes you want it to tum on in the ·.· · Again, (as in our touch-switch circuit), ·· 
light, either bright or dull, e.g. a timer~con- we have used a relay to control the circuit's 

· trolled automatic watering system which output. By separating lhe sensing circuitry 
·· · . only works in bright smtligh4 but not at .·from whatever is switched means that there 

night or when it's overcast or relining! ·is no chance of the switched load· interf er- · ·· 
· This circuit is capable of doing all this- ing with the sensor. . .. : , . 

.. switching on (or off) in the dark, switching So switch on or off whatever you like: 
• on (or oft) in the ligh~ or only in bright a light, a flashing indicator, a buzzer or 
light. Of course, for safety reasons, we a siren ... 

, .. ~ 

92LSD2· 1, 
GND · 

.R\11 RI R2 Q2 R3 Q3 R6 Q4 RS LED! 
LDR Q1 R4 R5 R7 D1 L .. ,,,,, .... :J 

Here's htnv totay outthe components on a breadboard. The .. It you wish to etch your bwn PC8, here is the full size master 
slider switch and relay lugs will not fit into the holes on the for the circuit. To simplify this process, why not buy the 
: board, so must be connected by lengths of hookup wire. .etching negative from our Reader Services Division for $2. 

[, 
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the sensor and'it should block enough light 
to turn the circuit off. You have adjusted 
the sensor to distinguish between bright 
and dull background light The same 
process can be followed with any desired 
switching light level. 
~- i 

How It works 
.·· I . 

Resistor Rl, the LOR and the lrimpot 
RVl fonn a potential divider which is used 
to apply bias to the base of transistor Ql. 
The darlcer the surroundings, the higher the 
resistance value of the LDR. While the 
LDR resistailce is high, the voltage drop 

The schJmatlc diagram shows the Schmitt trigger (based on transistors Q1 and across it is also high. Hence the voltage ap-
'0211, 'ol'd,••1"d by the t1110 re'ay drivers (Q3 and Q4'. . · . . plied across Ql 's base-emitter junction is 

't fl fl ""' "' fl 
/ insufficient to tum the transistor on. But as 

· · ' -i /t · . , , .· ' the light intensity increases, the resistance 
connect ~e switch to the board, because it costly), or ev.en diSpel1se wi~ a switch al- of the WR drops, so that the voltage ap-
takes a f~ir bit of wotk to cut slots large together and JUSt sw~ the wrres ov~. ·. plied to the base gradually increases and 
enough toltake the switch lugs. · · If you do use a switch, and ~se strtp~ eventually switches on transistor Ql. , 
. Start your soldering .with the .more or a b~dboard, take care w!th the.~g . Transistors Ql and Q2 (both NPN type) 

rugged components like the switch, resis- co~ecuons. ~e ce.ntre. tenninal (pm Z) JS are not connected in our nonnal Darlington 
tors and / lrimpot With the other com- the· · com~on ' which is so~dered to. the pair configuration, but as a Schmitt trigger. 
ponents (ffiode, LED and transistors), take ~lay., Switch Sl connects pm 2 to ~m 3 Our need this time is not so much for a 
care .that ey are connected the right way ( NC - nonnally ·closed) or to. pm 1 high-impedance amplifier, but for a definite 
around. . ... . ·· .. . · ('NO'-:-:-. nonnally open). 'NO'. JS con- switchingone.Oncethecircuittumson(or 
, Reme her that transistors Ql and Q2 n~~ _to ;~e collector of transistor q-4. oft), we want it to stay that way, even if 
are NPN (BC548), while Q3 and Q4 whlle NC JS ~nnecte? to,that of O?: With there are slight alterations to the bias volt
are PNP (BC558). It is quite easy to ac- these ~onnecuons, the off (up~ positton of age. With an ordinary amplifier, it is very 
cidentall · interchange them, especially as the switch means ~at the reia~ JS nonnally- easy for the input voltage to vazy slightly 
their E-B1-C layout is the same ... Check .off and owls the light to turn, it on. up and down .. This is caused by a slight 
Fcoigm.3pontoe·.j;ee, ts. Wh.· ich p~ is. ~hich ~n these. c· h. an'ge·s' ,. ,; .. . . drop in the supply voltage when the relay 

hts. · · ·· switches on and loads the circuit So, if the 
·· We need a· single-pole,, double~throw .Jrimpot RVl is included so that you can , voltage applied to the base-emitter junction 
(SPOT) ~witch to vary the 'Circuit from vary the sensitivity ofthedrcuit. This is re- . of Ql is only just sufficient to tum it on, 
being nditmally-0ff to nonnally-On.' For quired bec.ause different LDRs have dif- · then this slight drop will immediately tum 
conveniehce, we selected the cheaper ferent resistances. And it also allows you to · it off. But with the relay load removed, the 
slider-type switch and . (as mentioned vary the light intensity required to activate . supply voltage rises, so Ql .will now tum 
above), l:Or neatn~s, soldered it directly the switch. You might like your circuitto · back on - then off and .on, off and on .. 
onto the PcB.' , i react to .nonnal background ligh4 or sun- The relay contacts will start 'chattering' as 

In fac~.weused a'double-po1e·one as it ligh4pr a direct beam oflightfrom a torch. it rapidly turns on and off!. . .. .. .• ... 
was available - hence the extra· set ·.of Just adjust the sensitivity until it switches at , To avoid this happening, .the · Schmitt 
Switch pads on the PCB. The two sets of the light level you require. . . trigger uses positive feedback. When tran-
pads are/connected in parallel, so you can For example, with the slider switch in its sistor Ql turns on, Q2 ensures that Ql 's 
solder tdi either 'side. We found the side '.up' position, turn the trimpot clockwise . base-emitter voltage becomes more posi
closer t6 the edge easier ·to access. Of until.the LED'switches off. Then slowly tive. Qlturning-on turns Q2 off-and the 
course ~ou could use a toggle· switch in- tum the trimp6t anticlockwise .until it just ·. more Q2 turns off, the more Ql tums on. 
stead of 

1 a slider (easier to use, but more switches back on. Move your hand over The key to , the Schmitt ·trigger is the 

'''"'\' . 

L-....._:_i~~__;;;_~~~_;___;_~-·•~'''•~"~;-,~·~__..,_ . ..._.' L-~--'......___._,;.._~~~~~~--......___. 

FlgJ . $hows .. the component. , Ia your for breadboard Ftg.2: On the PCB you can see the t1oub1e·'set of pads for 
canst · 1ctlon. Note that the side leads of Q1 and Q4 do not go the slider switch 51, which allows the use of either a DPOT 
stralglit Into the board but are bent to make contact with the or a SPDT switch. Fairly large holes are needed to solder 
next track out on each side. . . . : .' . · · the slider direct to the board. · 
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:Experimenting 
common emitter ~istor R4.\The emitter 
currents from both transistors flow through 
this resistor, .and so affect each other. The 
current flowing through the resistor causes 
a voltage drop, which reduces the voltage 
applied across the base.;emitter junction of 
each transistor. , . . 
· Let's supp0se that we are in the dark, and 
the LDR resistance .is high. So transistor 
QI is offand Q2 is on. Current will flow 
through the lk resistor R3, then Q2, and 
cause a voltage drop .across 1he IO ohm 
resistor R4. {But if Q 1 was on, and Q2 off, 
because R2 is ten times the size of R3, .the 
current and voltage drop in R4 would be 
ten times smaller.) . . . . . .. .. 
. So, as the light intensity on the LOR in
creases, transistor .Ql begins to tm1l on, 
lranSistor Q2 begins to tum off, and the 
voltage drop across R4 becomes less-the 
larger current from Q2 is being replaced by 
the smaller current from Q 1. Since the volt
age drop across R4 is becoming smaller, 
this means · that .the voltage across the 
base~mitter of QI increases. This is our 
positive feedback' - as soon as Q 1 starts 
to tum on and turns Q2 off, this turns QI on 
harder. Very quickly, QI is fully-on and Q2 
fully-off. .. .. . . . , . 
. . .The same applies in reverse. As soon as 
transistor QI starts to furn off, it is rapidly 
turned fully off. Rather thari risk interfering 
with the operation of the Schmitt trigger, 
iransistors Q3 and Q4 (PNP type) have 
been added to do the actual switching 6f 
the relay. This approach also ensures more 
reliable operation, since we are using a 
I2V relay (cheaper and easier to find), run
ning off a 9V battery supply. . .. . .. F .. • • 

Transistors Q2 and Q3 operate together 
- with QI off, both are switched on. If the 
relay was connected in the place of RS, it 
would be switched .on in the dark, and off 
in the light (normally-on). . ..... 
, Hence we also need transistorQ4, which 
acts as an inverting switch, to have the op-

C BE 

·8 

EOC 
bottom "19W 

... @j::'! 
+ ® . 

:::: 

El.ECIROLVllC CAPACfT6R 

• I I · 
--±Jll-

+ • Cl'IOde 
- • cathode 

Fig.3 Identifies the leads for those 
common components which must be 
Inserted with the correct orientation. 
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PARTS UST ._,;·,,,, 

Miscellaneous 
PCB 90x48mm, coded 92LS02 ·> '. 1 9V battery 
1 SPOT slider switch 
1 PCB mount, SPOT 12V Mini Relay 
1 LED, any colour . 
1 LOR, ORP12 or similar 
Resistors 
All 1/4W 5%: ,. 
2 10k ' R1,A2 brown-black-Orange 
1 1k A3 brown-black-red 
1 .10 ohms R4 .brown-black-black 

· 2 471< R5,R7 yellow-purple-orange 
1 4.71< RS yellow-purple•red 
1 820 ohms RB grey-red-brown 
1 10k trimpot horizontal-mount 

1 

·· Semlcohductors · 
1 1N4002 power diode :· :. 
2 BC548 NPN transistors ' 
2 BC558 PNP transistors . . 

posite choice - having the relay off in the 
dark, i.e. nonnally-off. . , . . 
. We achieve the inverting effect by con
necting the base of Q4 to the collector of 
Q3..With Q3 turned on, the base of Q4 
goes high and Q4 turns .off (because, like 
Q3,Q4 is also a PNPttansistor). 

Now, we can connect .our relay to the 
collector of either Q3 or Q4, and have the 
choice of having it normally-on Or normal
ly-off before the light shines on the LDR. .. : 

THE SERVICEMAN 

. . 

. ResistOO RS ~and R.7 provide a load far ·· 
. each transistor when the relay is not con
nected to them. Because they are large 
resistors (47k), and the relay coil resistance 
is low (200-400 ohms), the relay can be 
connected in parallel with either of them 
without interfering with the circuit 

When the relay is ~n, current also flows 
through LEDI via the cwrent4imiting 
re.tjstor RS. The LED and RS are wired in 
parallel to the relay so that the circuit 
will still work if you decide not to in
clude the relay. 
. As well, the LED makes a handy in

dicatOi' light. Diode DI proVides protection 
.· for the transistors against voltage spikes 
· · from the collapSing magnetic field of the 

.relay coil. (See last De.cember's circuit for 
a full explanalioh.) 

'i 1 I 

Transparencies 
... A high contrast, actUal ·size 'transparency 

(negative) . is aVailable for only $2 for 
anyone wishing. to make their own printed 
circuit bOard. This special price applies for 
transparencies for projects in this series 
only. Write to .EA's reader services 
division. Happy experimenting - . and 
don't forget to send us your ideas for fu
ture circuits. .i. <• 

' I' 1_ 

ageontheemitterofthetransistor.Infact, 
therewasasteady4.7V,thesarneaswhen 
thetransistor was turned on and operat-

. ·. · · ·· Continued from page 47 ing nonnally. . .. .• .· • . ·. . . . 
ohm resistor (R301) off pin IO, and then a So that was the answer to the whole 
direct connection to the emitter of the first problem. A kaky transistor. But it was 
video amplifier Q201 .where the voltage leaky in a most unusual way. I might have 
was shown as 6.2V. In fact, at this point it expected that the leakage would have 
was only 4.7V. I hunted .about for .the reduced the gain of the transistor and 
Source of the bias oil the ba5e of this trim- thereby degraded bOth the picture and the 
sistor, and eventllally found it at the video sync. But this didn't happen. 
detector output on pin I ofIClOl. . · · . . The gain continued quite normally and 
. Here the voltage was 7 .SV, rather that if the sync separator had ·not been IX~ 

the 7 .9V called for on the diagram. This coupled, there may never ha:ve been any 
was down, but nowhere near as 'down' as Symptoms to show ,there was a problem.· I 
that on the base of the transistor. There replaced the transistor with a BC337 and 
now seemed to be·a strong possibility that that removed the· symptoms altogether. 
I had a leaky transistor, and I wasted no .. The vertical hold had a good range and a 
time in pulling it out for a critical check. solid lock. Not even changing channels 

But it was all to no avail. The transistor could upset the picture. The only odd · 
checked perfect in all departments. It had thing left with this story is the voltage on 
no detectable leakage, and the gain al>" pin 10 ofIC301. , 
peared to be quite normal and adequate for After fitting the new transistor, the input 
the job it was supposed to do. · became just SV, not the 6V shown on the 

If I'd had a direct replacemen~ I might , diagram. In fact, the new voltage was 
have changed it over and so saved the rest closer to the faulty one than the correct 
.of this story. But I didn't, so I refitted the one. I don't know the answer, but the 
transistor and set about devising a way to fault is cured and that is the most im-
make further tests in circuit. portant thing. 

... The. easiest way to check for leakage One last thing: I never did find that other: 
was to remove the base bias, ·by lifting one ·· , chip. There's a perfectly good, brand new 
end of L20I across the ceramic filter HA11423 lying around in my workshop, 
Z201. By rights, under these condi-' but I don't know where it is. You're wel-
tions there should have been no volt- come to keep it;if you can find it! <• 
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LI ;TEN L'V SHO;J~~~ RECEl~6~A~~~~t~~tJ€~1~ UP AND LISTEN. 
CHEC~ oup1J~€g~~~~ fEATURES AND PRICED ' . . .· ~g~~NER RADIO 
THEY RE A high quality handheld scanning 

With Bonus VHF Converter . . .. . 
· FRGJ8800 All MODE HF RECEIVER . 

Truly se~·satlonal! For this month only Yaesu's top offhe line ·. · 
commurjlcatlons receiver comes with a bonus VHF converter. · 
•Mode~: AM, LSB, USB, CW, FM \ii} 
•Covers 150 kHz to 30MHz, with selectable tuning rates fJ! 
• Large backlit LCD screen with S/SINPO indicator 
•Dual 2k-hour clocks, inbuilt AC power supply 
•CAT computer control option 
• VHF c~nvertor covers 118-17 4MHz Cat D-~820 \J 
SAvt $1295· i 10 BAND'Pc>RTABLE $169 · SHORTWAVE RECEIVER . 

The Sangean SG-789 is a neat 
and compact receiver with the 
power to pull in radio broadcasts 
from around the world! 
•Local AM/FM bands . 
• Receives the 8 most popular 

international shortwave bands 
• Bandspread tuning and LED 
···tuning indicator 
•Superb sound reproduction 
• Sockets for headphones and AC 
·adaptor Cat D-2834 

16BANO ,, .. , .. 
SHORTWAVE RECEIVER 

ac=~ ====~ Listen to .the world direct. C~vers 
focal AM/FM stations, longwave 
and 13 International Shortwave 
bands. 
• Incredibly compact and portable. 
• Large LCD screen showing 

major city times. 
• With dual alarms, sleep timer 

. and tuning lndicator. . . 
· • Electronic band selection and 

------~-c::::.-~--CZc:i;...,JJI volume controls ... Cat D-2839 

: A,p Lt~'~"d · · 
for desk use 

MULTI BAND 
SHORTWAVE RECEIVER 

receiver. 
• With NiCad battery pack & AC 

charger . 
• Easy to program 20 Channel · 

memory 
• 8 Band Coverage plus track tuning 

'" t 0 l 0 , · (Covers 66·88, 136· 17 4, 
[Cl~· , , , :"1406-512MHz) . 
1bJ IQ O C 9 ···• Ligh1weight & pocket sized 
Of CC Q ·•Cat D-2740 

• i:tCcO With . $249 
I ;.;;1;1;ti)~il1\ Ulllden 

'\l"llill'l1-
'I ,1 '•" 

·· 200 Memory Channels! 
· · BEARCAT-

. 200XLT SCANNER··· 
An Incredibly easy to use 10 BAND 
hand-held scanner. 
• With 200 memory channels and 

memory scan .. ,. . , . . ... ,, 
• Manual keypad entry and track 
tuning 

·•Covers 66-88, 118-174, 406·512, 
806-956MHz . , , 

. .. ·· • Complete with a 600mA/H NiCad 
! battery pack and AC charger 

, , • Uniden 2 year warranty, 

. • cmM•: , $469 
·.·un10en . . 

Wide Frequency 
Range! , 

···.·.AR1000 HAND~HELD 
.SCANNER 

81277/BL 



··1·MADE.IT MVSELP!' 
Exciting new .kits that are both practical ,& easy to build. 

QQQ 

$119 
TV COLOUR PATTERN GENERATOR 
Tune your TV to perform like new again! Generates seven separate 
patterns for adjusting your pic;:ture and tracking down faulty 
circuitry. It's easy to build and only requires a small amount of 
wiring. Ideal for video enthusiasts, TV servicemen, hobbyist etc. 
Comes with all components, hardware, case and pre-punched silk 
screen front panel. Includes plug-pack. 
Cat K-7355 

,i,- ,. NOV/DEC'91 

•lt'VlNl .. MAHUAL ·1 ~IC CND . - - - ~ AUTIJllAT 

(llEG) RESET 

+l<'VOOT . ... 9 
Q 

LOW VOLTAGE CUT-our 
flat batteries are history with this easy to build kit. It monitors your 
power supply, cutting the power off when it gets low, thus leaving 
you enough power to re-start the engine. Ideal for boats, 
campervans or for when you've accidently left the car lights on. 
With automatic or manual override, and 'OK' LEO indicator. 
Comes with all components, hardware bits, case & front panel 
label. 
Cat K-3124 
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Services 446li66 NAMmA: Namrour Elertimics Sllop 411~ PIALSA: Keller Electooics 263749 STANTf()APf llranile lleh 
Comllltlnieatims 813333 TAI: BUfWIE: Erietrnnlc City 314760 DEVONPORT: Al Elet1!00iCS 248322 LAl.WCESTOO: KitrtJnics 
344555 U: MT GAMBIER: Hu1!:hesson·s Communieatim C1r 250400 FORT LINCOLN· Bassh:rns TV & Gom!l 'Mlr!d 622768 
l'MYALLA: Eyre Elictronlcs454764WA: ALBANY: Micro Elecl!mics mm BUNBURV: M~m Elecl!mics 216~?GERALD~ 

. llalavta Lighting & El!t1!it11 211278 MLG00!1LIE: Today's Electon~s 215212 MARAW: Plllm llfl'I(! &Wies N36 
'v!ANIJAAM· Micro Electronics 5812206 POOT HE~ND: Ivan Tomei\ Ille Elect 732531 

· 1NFRA~RED tlGHT 
BEAM RELAY 
QQ 

.$4995 
. .· ( . . . .. :.'. . . .: .. 
It's easy to build and great for monitor'lng doorways When you're · · 
not around. When someone walks through the beam a 1 second 
alarm Is triggered. Ideal as a door bell for shops, etc, or as a 
warning system around 'off-limit' areas; Connects either to a , , ·· 
buzzer or a triggered relay. Comes with all components, hardware, 
case, front panel label, plug pack and option relay. . . . .· .. 
Cat K-3120 . ; ," 

4-CHANNEL GUITAR MIXER 
A .high quality audio mixer that's Ideal for using with guitars, .· 
microphones, keyboards and tape decks, etc. Unlike other mixer 
kits it has dual low noise op amp ICs for minimising noise and 
sound distortion. This means you get exceptionally high . 
performance at a low cost. With separate input level controls, 
output control and more. Comes as a short form kit (PCB & 
components only) so that you can build into an existing unit or · ·· 
designing your own case. · 

39 Cat K..S400 $ 95 
... 

A Sensational SaVing! 
WELLER WTCPS 
SOLDER STATION 
A super low price to commemorate 
· our partnership with Cooper Tools 

as a Key Distributor of Weller · 
products. The sensational WTCPS 

. solder station has a non-burning 
·silicon rubber soldering pencil 
lead, 'closed loop' temperature 
control, a wick fed tip cleaning 
sponge and much, much more. 
Check out our new comprehensive 
range of Weller products 

$. ·1. 4.' ·9 and accessories today! .... ·· 
~~~ Cat T-3000 

\ 
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FFORDABLE EXCELLENCE 
Juke Series 10 MUltirrleters: 

', i' ·'' 

, :Feel the difference wi~h a FJ~k:: ~le~ oi engineering, re liability and llexibility th~ F1uke ran~: of 
m~ltimeters is without doubt the best around. And tight now, a 'Flu'ke itmore 'affordable tha1{ever. 
C 1eck out the sensational Series 10 multimeters today at Dick Smith Electronics. 

I 
' I. 

·

1'FLUKE 110' MULTIMETER, .. · 
.. It's tough, dependable and designed for ,, 

true one-hand operation. With AC/DC '· · 
voltage measurements (to 600 !Jolts), . · · 

:·continuity beeper, Ohms & diode tester, " 
digital display, auto & manual ranging and 
overload protection. The Fluke 10, the · 
new generation in speed, versatility and · < 
value. . :$1 09 ... , ... 
CatQ-1611 

. ,.,FlUKE SERIES·'·"·:P·" 
10 HOLSTER 

i ' ~·· , ,",/'' 

: "FLUKE 12 MULTIMETER 
When the going gets tough, you can count 
On the Fluke 12 for fast answers in 
complex electronic environments. With it's 
Min Max record and time stamp you can 
capture what occurred and when. You can 
hook it up, walk away and still know what 
happened. With all the features of the 
Fluke 10 and more,. the Fluke 12 is truly 
affordable e.xcellence! ,. $159. · ... 
Cat0·1612 . , . 

FLUKE SERIES , . 
10 1CARRY CASE 
Ideal for keeping your multimeter ~nd · 

··Get ·added protection ari'd convenience : · ·. : 
·· .·: with this inexpensive holster and ~ilt-

...1 I , .• ,stand. •. s·249s 1 r-LUKE .,catQ.1614 ,,. '· . 

. SPEJIFICATIONS 

. cables stored .away neatly. $2495 
FL:.UKE Cat0·1616 · . , ,.. . ·. 

OHMS·& DIODE.TEST· .. · ' . · .. · ·· . 

GENERAL 
·Display:• 
1Safety: ' 

wafrant{: 

'·3 3/4~digits', '4000 cbonts, updat~s'4/s~c· •:'I 
.Designed to Protection Class II requfrement of·•· 

. UL1244, ANSl/ISA-882, CSA C22.2 No 231, 
and ,VOE 0411 and IEC 1010 overvohage ,. 
category Ill. . . , ' ., . 

··, ·'2vears · · ···· ·, .... ·:··· ··.: ·· 1 

,' ','' '.t 

. .Ohms· range Accuracy Fluke 10 Accuracy Fluke 12 
400.0ohni 1.5% + 2 0.9% + 2 
4.000kohm. 40.00kohm 1:5% + 1 ' ·! 0.9%+ 1 ' .. 

. · 400.0kohm ,4.000Mohm ., ... .. 

1:5%+ 3 40.00Mohm 1.9% + 3 >:, 
\ 

-DIODE TEST: ·"Displays voltage drops to 2.4V ... · . 

'CONTINUITY: Beeper comes on at <25ohms'and turns off at 
>250ohms. lhe meter detects opens or shorts . 

_),,· ' .. · : ·of 250us or longer. · 

CAPACITANCE <Model 12> 

Accuracy Fluke 12 · de V • ~'ange , .. Accuracy Fluke 10 
4000m~', 4.000V · ,·· .. 1.5% .+ 2 , 

• Capacitance • Range 
1.000uF; 10.00uF, 100.0uF 1; 

Accuracy . , , 
.J.9% +2' ... ' 

. 40.oo~,j~oo.ov, 5oov 1.5% + 1 

.. ac V ~ ange .... . , , Accuracy Fluke 10 

. 4000m~', 4.000V, 40.000 2.9% .+ 3. 
·'. 400.0V, 600V 

0.9% + 2 ' • ' ' . 
0.9% + 1 
Accuracy Fluke 12 
1.9% + .3 

------- ', 
, ·'-: '<' ,. 

1• 
'.'I 

1000uF, 1'0,000uF : · .10% + 90 typical , ·. 

.RECORDING <Mocte1 12r · 
MIN MAX Recording with Relative Time Stamp: Elapsed time frorn · 

. Oto 100 hours (99:59). Resolution to 1 minute ... 
,,i' ' ( '. 

:''·l ,, i; •' ,·, ~ i '' ~ , f, · : I ' • -. ; • , " I ' ' . I. , r , .. ,~' . , \ I I l I. ', 

. ·,. :· · DS XPRESS · PHONE & MAILORDER SERVICE 
... , r • ,.Outside Sydney (FREE Call) 008 22 6610 Sydney And Enquiries - 888 2105 , . , 

. . FAX: (02) 805 )986 or write to OS XPRESS. ,PO BOX 321 NIRYDE NSW 2113 
All Major Credit Card$ Accepted. O/Nite Courier Available. 

. 24 HOUR DESPATCH OF ALL ORDERS ' '·· 

·STORE LOCATIONS: , 1 
• •. , ••• , •• • .• , , . • •••• · 

·· NSW •Albury 21 8399 •.Bankstown Square 707 4888 • Blackt6wn 671 7122 • Brookvaie 905 0441•Bondi3871444 
• Campbelltown 27 2199 • Chatswood Chase 4111955 • Chu!lora 642 8922 •Gore Hill 439 5311 • Gosford 25 0235 

1 •Hornsby 477 6633 • Hurstville 580 B622 •Kotara 56 2092 •Liverpool 600 9888 •Maitland 33 7866 •.Miranda PHONES . 525 2722 • Newcastle .611896 • North Ryde 878 3855 • Orange 618 400 • Parramatta 689 2188 • Penrith 32 3400 
KLr..~'L~·J!I A 9'1 1 I.}~ U ~ (&m "•RailwaySquare211 3777• SydneyCity267 9111 • Tamworth.661711•Wollongon.g283800ACfo Belconnen(06) 
~~~ ~· ~ !,1 !!. T~ \! H H. -~ , .253 1785 • Fyshwick 80 4944 VIC • Ballarat 31 5433 •Bendigo 43 0388 •Box Hill 890 0699 •Coburg 383 4455 

• • Dandenong 794 93n •East Brighton 592 2366 • Essendon 379 7444 • Footscray 689 2055 •Frankston 783 9144 
• Geelong 232111 •Melbourne City 399 Elizabeth St 326 6088 & 246 Bourke St 639 0396 •Richmond 4281614 

. : •Ringwood 879 5338 •Springvale 647 0522 QLD •Brisbane City 229 9377 •Buranda 391 6233 •Cairns 311 515 ' 
• Chermside 359 6255 • Redbank 288 5599 • Rockhampton 27 9644 •Southport 32 9033 • Toowoomba 38 4300 

ECURITY 
.. • Townsville 72 5722 •Underwood 341 0844 •SA• Adelaide City 223 4122 •Beverley 3471900 •Elizabeth 255 6099 

--....-~---.,..,...,........,......'"'T""-r-'I"'.....,.~,..- '•Enfield 260 6088 •St. Marys 277 8977 WA •Cannington 451 8686 • Frer'nantle 335 9733 •Perth City 481 3281 ' 
'ul:h~ h!4 {ij~ j {ij;~ ~ ( 1)~ ~'I · ·•Midland 2501460 •Northbridge 3286944 TAS• Hobart 310800 NT•Stuart Park 811977 .. . , ·• 

AUDIO 
~ - • - - ·- - - - - --- - - - - - - "STORE ACROSS AUSTRALIA AND NEW ZEALAND .. . . .. , 

COMPUTERS YOUR EIGHT SPECIALTY STORES IN ONE 
[[iJ~' :t ~ ~ :{ij i \J Clti t ~ 'l DICK SMITH (WHOLESALE) PTY LTD A.C.N. 000 908 716 

'B12771M3 



SHORTWAVE 
LISTENING. byArthurCush~n.~BE 

" ,, ' . '. ' ,, '~ ; 

Publicaii<Jns to help the new listener 
,; \ 

For the new listener starting the radio listening pastime, it's important to have not only a receiver and 
aerial, butaccurate and up-to~date information from books and magazines as well. .. ·· · . 

The major c~mpetitor to the Wortd 
Radio Handbook is Passport to .World 
Band Radio Which was first published 
in the early 1980's. This uses a different 
approach with its information ....... a 
graphic system to show international 

AROUND THE WORLD 

' ' 

. 'bro:adcaster occupancy of shortwave' 
bands. Frequency and country order 

,are Useful for people who scan the 
'pands, but' riot so handy ff you simply 
. want to know what is on at a par- . 

ticular time. , · 

. , 

· Over· many years there have been an
nual editions of publications which list 
all the world's radio, television and 
satellite .stations both by country and 
frequency; Another popular version has 
the material listed in computer printout, 
with the time across the top of the page, 
the frequency down .the side and in
dicating on a line the length of trans~ 
mission and associated information. 

Radio Nederlands English Section is · AUSTRIA: Vienna broadcasts in· English to Australia at 0830-0900 o~ 1S450 and 
or.e of the few international stations 21490kHz, and to the Far East at 1130-1200 on 11780 and 15450kHz. The service to 
which promote many aspects of radio North America also provides reception in this area at 0130-0200 .on 9870 and 
listening, and offers free wide variety of ·13730kHz .. ·· 
pamphlets and booklets. The latest· 'BELGIUM: BRT International Brussels presents 'Brussels Calling' inEnglish, in one 
booklist, which is the 13ih edition; transmission to Australia at 0730 daily on 11695kHz and to Europe on 5910 and 
covers a wide field. It's chapters in- l 3675kHz. .. 
cl ude: Listening Guides, Mass Market ·. ·CANADA: RCI Montreal, though having suffered a budget cut, has extended itsfrequen~ 
Periodicals, Books and Pamphlets for · des in several transmissions. The·broadcasts in English at 0400-0430 were formerly only 

. the MW/SWL, Broadcast Related carried through the Austrian Radio, but are now on 6150, 9505, 9670 and 11925kHz 
Books for the SWL, Tape Recordings, which originate from Vienna. Theothertransmittersarefrom Daventry and Sackville. The 
Amateur Radio, Vintage Wireless and popular Monday-Friday English programme at 0615·0700 continues on many frequen-
Specialist. Addresses. ... . ... cies, including 6050, 6150, 7155, 9740, 9760 and 11905kHz. The transmission to 

h d I . . Europe at 2200-2300 is audible on 9760 and 1l945kHz. 
W en the writer starte isteriirig iri .... COLOMBIA: Radio Nacional Bogota on 17865kHz ·is .heard as early as 2100 with 

1935' there was little in printed form to .. popular Spanish music. It identifies itself five minutes after the hour, and complete details 
assist in the hobby. The first major help are given in sign-off at 0455, when the station closes with the Colombian national 
was thekWoi'/d Rba

1
dioh &d Television anthem. , . . . . . . . , . 

Handboo , first pu is e in 1946 in "ESTONIA: Radio Tallinn cbnfirrnfreception. reports With a .verification card and 
Denmark. ·· · schedule. :The ·Station broadcasts in English every Monday with 'Estonia Today' at. 

After World War 2 had ended, 0. 2130-2200 on 5925kHz. Its address is: Estonian Radio International, English Service, 
Lund Johansen wrote· a newspaper Lomonossov St. 21, Tallinn 200100, Republic of Estonia. 
column in a Copenhagen Daily about ... fSRAEL: The broadcasts from KOL Israel in English have been reduced, due to a budget 
listening to the world. He was surprised ' cut. The' two transmissions audible in this area are at 2000-2030 on 11587 (Sunday-

. atthe interest in shortwave listening, so Thursday only), .11605, 11675, 156401 17575 and 17603kHz; and at 2230-2300 on 
, with Jens Frost, he formed the World .9435, 11587 (Sunday-Thursday only), 11605, 15100, 15640 and 17575kHz. . . 

Radio Handbook Company. From a . LEBANON: -The 'King of Hope' has been broadcasting from Lebanon with. gospel 
mere 76"page publication; this has ex;; · programmes for som~ years, ~nd has join.ed ~e po~~rful transmit~e! 'Wings of Hope' on 
tended to the 1992 edition covering al- 11530kHz. The station announcement mdrcates Krng .of Hope 1s on 6280kHz, and 
most 600 pages. .. _ . .. · n:quests .reception reports on the n.ew 'Win&s of ~op:' tra.nsmitte~ to PO Box 33?9, 

Jens-FrosttookovereditirigtheHand- .. t1massol, Cyprus.· A~ 1900 there 1s a full 1dent1f1cat1on rn English after a. Russian 
book in 1968, and in 1986 the office •. pro~ra~me, and Engl rs~ programmes h~v: b~en no:ed at 1930 on som:oc~sron~. The 
was moved to Amsterdam where _ station is operated by High Adventure Mm1stnes, which also broadcasts m Cahfornra and 
A. d · s ·•t b .t'h - plans a new station on Guam. . . , .. .· •. - , .· .. . . .·. . . 

n rew emmll ecame e new NEW ZEALAND R d' N ..,_ 1 · d I t. t' · · 1 h. · 1 · · · · d · h 0 1· h 
d. · Th I ·• . . • -··d • : a 10 · ew aa an n erna rona as a ways staye wit ay 1g t 

e rtor. · e .ear Y 1.ssues were pnnte In Time in NZ during our summer months, which meant that overseas listeners had to tune 
Denmark, ~ut m recent Y.ears, as the in one hour earlier. However, its 1991-92 broadcasts from Wellington are now tied to 
Wo~ld ~ad1~ Han~book 15 now. as- .. UTC; therefore, overseas listener5 do not have to adjust their listening time. For instance 
s.ocr ate? ~1th Br 11 board Pu~l 1 ca- Mailbox every second Monday is heard at 0430UTC on 17770kHz, and the transmission 
trans; prrntrng has been done in the schedule is at 1 aoo~2200 on 15120kHz 2200-0630 on 17770kHz and 0630-1210 on 
United States. 9700kHz. ' ' 

86 ELECTRONICS Australia, February 1992 



ras1rt does not rater for medium- ference in 1992. Print Disabled iiadio, 
:wave IJ1stening. It docs have a com- PO Box 360, Levin is a radio reading 
prehensive list ofstation address~s, service for the blind and those who 

'while its buyer's guide enables the l1s- have sight problems in New Zealand. · ! 
tener td read all about the new portable Though its power is only 1 OOOW, the 
and communication receivers on the signal has been heard in Australia an.d 

•world lriarket.. Its frank and unbiased North America. The present schedule is 
·· crititis~ helps listeners to know what Sunday 0500-0900UTC and Monday-
receive ·is best value for money. "' · ·· - ···· ··· Friday 0530-0900. 

Ther ·are many other publications in 
this fi~·ld. For example, Confidential Japanese audience ... , .. 
Frequel1Cy List is a popular book, w~ich When Radio Australia discontinued 
featurd stations outside the internat1on- its broadcasts in Japanese some two 
al broa~cast band. It lists worldwide in:. years ago, it must have been aw~re 
formatij:m ofFAX~ ~NTERP~L, YOLMET, of losing its largest potential 
toasta1 'RTTY, military stations and the audience in Asia. 
like. ~e book contains over 3000 . Japan, with its tremendous manufac
entries nd the stations are listed by fre- ·ti.iring capabilities in portable and com-
quenc and callsign, along with their munication receivers, reflects this 
power,t, chedules and other details. interest in its own radio listeners - and 

.. ks it ha;s millions who listen to shortwave. 
Sped list boo . ·· Radio New Zealand International last • 

.. The ~ew listener can draw on the ex- year carried out a series of one hour 
periencl~ of the world's experts in radio ·tests to Japan on Saturday .and Sunday 
liste~irl~1 .as the~e is a wide variety of evening 11 oo-·1200UTC on 9700kHz . 
. publidt1ons available. ; . ·· · In the firstweek, it received 500 letters 
. Ther!~ are specialist books on Listen- from Japanese listeners, tuning to 
. ing to U.atin America, the Pacific and tit- New Zealand for the first time in their 
~les likh Secrets of Successful QSLing, owh language. . , ... 
· Radio1eceiver Chance or Choice, and . · The Far East. Broadcasting Company 
More Radio Receivers Chance or !"in ·Manila also recently carried out an 
Choic ; which cover over 100 radios unannotinc~d survey of trends in listen-
availa81e worldwide. ·· ·. ing in Japan. ' ·. ·. 
. Othdrs like The World Address Bodk . , for five days it broadcast for ten 
and PJirate Radio ·Stations are a few minutes in Japanese from Manila and 
·;more df the dozens of titles which· take · FEBC received over 1200 letters from 
a spetilalised look at r~dio listening. right across Japan. The survey indicates 
. .Radib Nederlands booklist is avail- :that there would be at least 1.2 million 
.able ftee from: The English Section, Japanese listeners tuning up and down 
Radiolederland, PO Box 222, Hilver- the dial on shortwave every evening. It 
sum j , 1200, Holland. is obvious that there is· a huge potential 

· • ·. · audience in Japan for broadcasters in 
ZLX~ ·on 7290kHz .· the Pacific, who wish to carry transmis-
.. Radilo New Zealand International is sions in the Japanese language. 
w1del~· heard on shortwave, but our . Radio Japan itself broadcasts to 
secon~ shortwave service is the low Australia and New Zealand in English 
powcrled Print Disabled Radio, broad- at 0900-1000 on . 15270 and 
castinj~ from its studioes in Levin. In 17890kHz. At the same time, the 
the past, its broadcasts have been on General Service in English is available 
3935kHz, with the same transmission on 11840 and 2161 OkHz, while on· 
also available on mediumwave Sunday at 0930 there is Radio Japan's 

.·1602k-'iz; . . . . . 'DX Corner'. 
· . Du~ 1 to a fa II i ng' off ohecepti on · Radio Japan itself has been·operating 
during the early evenings in summer, . for almost 57 years, having com
·this second frequency of 7290kHz ·is : menced broadcasting on 1 ,June 1935 .. 
·tempdrary...:..: until the WARC Con- It is part of the Japanese Broadcasting 

' ·· · · · Corporation, NHK, and in its earlier 
:.1Msiltem· w~s.conirib'uted'by};4rth~,:.:: days used the slogan 'Radio Tokyo' . 
. •..CliS~en,.21'2 Earn St.:lnvercargill, New·· In recent years, Radio Japan has ex-

}f:;~~;:;i~i:.::i'f11~:.~:;;:":J~ v:~~~. ~~d"bgyr~~W5i~~ !r:;,:~i~:;: :~ 
: ·:medJ:unFand shortwavtrlisteningt'Alf'· Ekala, Sri Lanka .. It also uses the 
· 'tim~nirequotedin'UTC((;MT)which .. fac1'l'1t'1es of Afr'1ca No.1 in Gabon, 
·· ·is Jo hCJurs behirid AlistraliattEastern . 
:!:Srarrdarr/Tim~/ .. : < '· · · ·· .· Radio Canada ·at Sackvill~ and 

Montsinery in French Guiana. + 

GAS LASER 
INTRODUCTORY KIT 

11 you c;uld ·~e'v~r affo'rd tM fascination bf owning a g~s 
laser have a close look at the "lrio", in this "SPECIAL 
LASER INTRODUCTORY OFFER''. The tubes are used but 
have plenty of life left in them. They are GUARANTEED! You 
get one small tube with an output of around 1mW, one high 
quality low divergence SIEMENS laser head with an output 
at about 3mW. and one of our reliable and efficient 12V 
UNIVERSAL LASER POWER SUPPLY KITS. A tube and.thA 
supply will easil·1 slide into inexpensive SOmm SWV pipe, 
which maKes for a compact self powered laser head. Casing 
is not supplied. Several of our customers reported that AT 

. NIGHT THE BEAM FROM THE SIEMENS WAS VISIBLE 
·· UP TO 4km AWAY! The kit c6mes with full instructions and 

it even includes a prewound transformer. T~e unlimited 
applications include laser pointers, surveying, opt1.cal 
experiments. mediMI .field. holography, and. fas~1natin~ 
laser displays. We are still offering this TRIO 
COMBINATION (AS PER PICTURE) . $149 
AT A TOTAL PRICE OF: . . .. 

IR BINOCULAR VIEWER 

Hi~h quality military bin~cular IR viewer. Self powe~ed an" . 
originally intended to be mounted on a hel.me1 • o~J~ ,, : 

adjustable from 1 metre to i~finity. Requires <1 ··". ,fl 
lllumination. Powered by one single 1.5V battery 011g,i\al 
fibreglass carry case provided. Two very small monocular 
viewers, could easily be made from 
one of these units: .Extra E.Hl . · s549 

· power supply: $39. Limited quantity at: ONLY 
IR filters: 75mm dia. plastidi16, 130mm dia. pyrex $69 · 

GREEN LASER TUBES 
We have a limited supply of some 0.6mW laser tubes with 
an output at 543nM: Green beam! Because of the relative 
response of the human eye these appear as bright as a 
2mW helium neon red. lasers. Priced at • s399 
a small fraction of the11 real value at· . 

BIGGER LASER 
TUBES 

.-i··· 

For the more serious 
applications we have some 
brand new, large 4mW and 
10mW tubes. Both the 
tubes are of exceptional 
quality and would normally 
cost about three times this 
price Call for a special deal 
for a tube and supply 
combination .. s155 

4mW ONLY 

10mW ONLY 
5386 

GLASS PRISMS 

These precision glass 
prism assemblies are in 
excellent condition and 
were originally used to form 
a periscope in a tank 
navigation system. Their 
original price would have 
been ever $10001 The two 
glass prisms can be 
removed from their hOlding 
assemblies. Make 'a high 
quality periscope or use in 
optical systems. A must for 
those interested in s19 
high quality optics: 
FOR THE TWO PRISMS 

Melbourne Distributor: Electronics World 
(03) 723 3860 or (03) 723 3094 

OATLEY ELECTRONICS 
PO BOX 89. OATLEY, NSW 2223 

Telephone: (02) 579 4985 

Fax: (02) 570 7910 

Certified-p&p: $6 in Aust. NZ (Airmai'I): S10 

~ ., READER .INFO NO. 11 



Vii1rita1g11e 
·.· 1'2B1dlii11) 

· Something 'different' from the ,LJK . 
: By the late 1930's receiver design was generally standardised and predictable, with a host of . 
· locally .. made radios dominating the Australasian scene. But during the short period from 1937 to 

1940, New Zealand was fortunate .in having the Ekco brand receivers imported from England, and 
one oftheir 1938 pushbutton models, the PB289, is worth studying as an example of 'up market' 

· British design. · 

Founded in·· 1922, the E.K. Cole con)- cabinet with a very brrge square di~l cov
.. pany of Southend-on-Sea soon became a ' .· ering three bands -the European 'long 
• major British manufacturer, with exten- wave' band from 150 to 300kHz, the 
, 'sive facilities including a plastic mould- · standard medium wave or broadcast 

ing plant. At one stage they even made band, and short waves from 6 to 18MHz. 
their own valves, which, although given : • To· the right of. the dial is a row of 12 
their own type numbers, were equivalent pushbuttons .. 
to the standard Mallard range. . ... .· : Pushbutton tuning,· originally used in 

Having· in 1931 pioneered the use of . car radios, was the fashion feature for 
plastic, Ekco's Bakelite cabinets became 1938 domestic receivers. According to 
a major specialty and in 1933 they em- .one authority, of the 665 new British 

. . " ~ ' . 

driven tuning capacitor used in the 
PB289. .. 

The PB289 motot:c~m be used in· the 
pushbutton mode to select broadcast 
band stations, and also to assist manual 
tuning. As it also controls bandswitch
ing, there is no bandswitching knob! Inw 
Stead, the three lower white pushbuttons 
are used to select the manually tuned 
long· and' shortwave bands as well as 
·broadcast band manual operation. 

ployed leading. industrial designers to ·. models for that year, no fewer than 231 · · · 
create innovative and imaginative styles. ' had pushbutton tuning. . . . Enclosed back 

. Although concentrating .on distinctive Three major systems were used. Most : · ·· ThePB289 incorporates two good fea
. moulded cabinets, they did.use wood for '. iCOmmon were switched preset semi tures frequently found in European re

some of their top line receivers, includ· fixed-tuning capacitors or inductors, and ceivers. One was to protect the rear of 
, ing the model we're going to look at ,telephone-type dials with finger stops cabinets with· fibre panels, which alw 
. here. ... .. . . H • , , •• • • ,.linked to the tuning capacitor .. More though of questionable acoustic value, 

· The PB289 has .a nicely proportioned complex and expensive was the motor- served to prevent contact with live termi-

.. :1··· .. ···1· .. · .•....... · .. · ..... ······ ... : .. ·•·.···ii:i:·.···· 
,:,. ,_· ... ·: ,, 

. ,, : .: .•. ·• ,'_.· > .•. •, ·.. " ''!' 
. ··./·· •. . . u: . . . . .... ·.• ... ',-···.·.'··"'.• .. ?· ... ·.' 
'. t~_'._,.: .. ' .. '·. . . : ·' ·. ' ... : ', .. ~'# 
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Most of their receivers had distinctive 
plastic cabinets, but Ekco chose wood 
for the 1938 model P8289. At the top 
centre of the dial Is ·the magic eye 
tuning Indicator. Note the row of tuning 
selector buttons down the right . 

Left: Dominating the rear of the 
chassis Is the motor tuning assembly. 
Two semlcfrcu/arrails carry the fingers 
' which contact the commutating 
segments on the large 'Paxollne' disc. 
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VINTAGE RADIO 

nals - and which now provide a bonus 
for the collector by their having discour
aged meddlers, dirt and mice! 
. The other feature was a removable 

panel on the underside of the cabinet, 
·providing access to the wiring without 
the need to remove the chassis. 
· With the back removed,· the British 

metal-sprayed valves are immediately 
apparent.· This 4-volt heater series was .... 
rarely seen in locally made receivers 
which, at the time, generally used Amer
ican pattern valves, with a sprinkling of 
the Philips side-contact 'P' based series. 

Dominating the rear of the chassis is 
the motor tuning control system ·disc, ·· ··· 
with its silver-coated contact plates and a The underside of the chassis can beacceSsed by removing a panel on the cabinet· 
frame fitted with two rows of adjustable bottom. Although many components are mounted on tag panels, the wiring has 
contact fingers. the familiar 'rats nest' appearance. Note the motor and drive shaft In the centre. 

A circuit of the PB289 is not readily · · 
availab1e, and the accompanying dia- dios, but ideally mustbe'tuned for indi- . ' vs'above earth. C2S (which'is rated in' 
gram is of the slightly simpler PBI89. viduaI aerials. C2 is a phasing capacitor centimetres, an obsolete unit equarto 
Differences are minor, the PB289 having for further reduction of broadcast band . 0.9pF) couples the anode of the IF ampli
the addition of a magic eye tuning indi- . images. . . .. · .· · ·.· '· fier anode to the second diode of VS, a 
cator and motor drive for the The oscillator circuit of the triode- 1 type TDD4. The negative vbltage from 
wavechange switch. hexode ~ixerVl is complicated by the . the rectified signal is the AGC voltage, 
. Although the circuit appears to be .. · automatic frequency control v~lve V3, a · and is applied through Rll to the grid of 

complex,thePBreceiverswerebasicaily ,, general purpose type 3S4V tnode, con- theTH4Amixer. 
conventional band-switched superhet- .nected to HT via extra oscillator coil. . Only ha:If the available control voltage 
erodyne receivers comprising· a triode- .windings. V3 'pulls' the oscillator fre-·· ·.is fed to the IF amplifier control grid. 
hexode mixer, an IF amplifier, a diode quency, to an extent governed by the po-, This is good practice, as the anode cur
triode dete~tor-audio amplifier and a lari~y and amount .of ~ts .grid voltage _,: rent of V2 is not reduced sufficiently 
power amplifier-plus of course, a rec- ·· denved from the discnmmator valve V4.. with large AGC voltages to limit its sig-
tifier; Each stage is significantly different ··· A type VP4B, having a screen grid rat- nal handling ability. . 
in· detail from contemporary local prac- ing of 2SO volts rather than the more The usuaI terminals were provided for · 
lice, and the component count is greater familiar 100, is used as the IF amplifier a gramophone pickup. However, in the 
than for equiva:Ient locally made receiv- va:Ive V2. The second IF .transformer has .. case of the PB289, they. are labelled 
ers. Two additionaI valves, V3 and V4, a centre-tapped winding (L21) to feed 'Pickup or Television Sound' and could 
are the heart of an automatic frequency V4, a 2D4B double diode discriminator.· · be used in .the UK with a low priced 
control system, necessary to compensate - .Similar to lhOse used .in FM receivers,· _ add-on TV unit made by Ekco for recep
for any lack of precision in the .. the discriminator in this application gen- tion of the recently inaugurated Alexan
push~utton tuning mode. An eighth erates ~e ~C control voltages. When . dra Palace television transmissions. · 
valve IS a ~P' based type TVl 'magic eye' ... the receiver IS accurately tuned, there is The medium-mu triode section of VS 
tuning indicator. The design is conserva· zero voltage at the junction of R 13 and operates as an audio amplifier resistance 
~ve, with p~enty of bypassing contribut- R~S, but o~ tune a volta~e is genera~d; . coupled to the PenA4 output pentode. 
mg to stability. . with a polanty ~d ma~mtude dependmg ·· The PenA4 was one of a family of Euro-

.. , on whether the signal IS above or below . pean high transconductance pentodes, 
Image problem .. resonance, ~d the degree of misfuning.< . - which had no American designed equiv-

The very low intermediate frequency -By controlling the anode current of V3, alent. Similar valves, but with 6.3-volt 
of 126.SkHi simplifies tracking and pro· this voltage corrects any tuning errors; heaters, were the EL3 and EL33 - bet· · 
vides considerable gain and selectivity, · ·- ter known locally. These va:Ives were. 
but also creates serious image problems, Effective AGC · twice as sensitive as the 6V6G, and in 
especially on shon wave. Extra tuned The diode detector configuration is many receivers were successfully driven 
circuits, following the aerial, are used to slightly unconventional. Instead of the directly from a diode detector. 
minimise images on the long and me- usual IF secondary winding, a small coil 
dium wave bands. ·· (L20) closely coupled to the primary of .... Negative feedback 
. A different· method of aerial ·coupling the second IF transformer is connected t:O 
is used for each band. L4 is· a· conven- · L22 and C44, the combination being res
tional primary winding for shortwave, , · onant at the intermediate frequency. 
and longwave /signals are connected As AFC requires an effective auto- . 
through a loading coil LI. ·Broadcast matic gain control system, the PB289 
band coupling is to a tap on L2, an effi- has an effective system with a delay of 
cient method commonly used for car ra- 2.5 volts, the voltage of the cathode of 
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Orte feature put the Ekco output stage 
considerably ahead of its time. Negative 
feedback had been developed by the Bell 
Telephone Laboratories to reduce cross· 
talk in multiplexed telephone amplifi
ers. By 1938, primitive negative 
feedback was being used around the out-
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·Powerhouse .~put valve in some receivers, but usually. ·,,.Each finger is in turn connected to its 
this was simply a sample from the anode 'own pushbutton, which when depressed, 
coupled back to the control grid. Al· .. completes the circuit between a segm~nt Continued from page 57' 
though design becomes critical, feed- · ·and earth, energising the motor which 
back is more effective if it includes the rotates the tuning capacitor and disc to- sockets and turned on. When the ap• 
output tdmsformer, and also is around wards the gap between the segments. As pliance is turned off again or unplugged, 
more than one stage. · . the finger concerned encounters the gap, the current through R22 stops and IC7 
. Some contemporary Australian HMV . the motor is open circuited, and the rota- switches Ql and the inverter off again. 
received did use feedback from the • tion of the tuning capacitor stops at the . The purpose of diode bri,dge. BRl is to 
voice cdil winding over two stages. position of the desired station. ·As a protect the auto-start ·crrcwtry from 
Around 11936, the BBC had patented the . .clutch ensures that the stopping is instan- damage,· once the inverter starts up and 
use of a separate feedback or tertiary out- taneous, location accuracy is quite good, 240V AC appears across the transfonner 
put transrormer winding for improved with any minor tuning errors corrected secondary. While allowing many amps of 

· stability. !Ekco used this method in the ,bY the AFC. ·· . • · · AC to flow between the transformer 
PB289, tbe feedback signal being ap- : Instead of a wavechailge knob, the· secondary and the load appliances, the 
plied thtdugh R24 to the bottom end of :PB289 has a pushbutton for each of the · diode bridge ensures· that the voltage at 
the volume control/ · ····· · · <three bands. Connected to the · the secondary end of Rl3, and also that 
... It is sutprising that the system of coli- ··~wavechange switch is a small disc. also across C14 and D8/R22, riever exceeds 
·necting tlile feedback to the volume con- with motor control segments. When a 0.7V .. respectively ynth respect to the 
trol was .not used more, as it has some . wavechange button is depressed, an elec- inverter's 'earth' -i.e., battery negative. 
good features - the chief being that, due . tromagneticall y activated dog clutch .. Diode D8 and capacitor c 13 are used to 
to the shtlnting of the detector diode, the ·couples the motor drive to the ·rectify and filter the AC voltage com
amount off eedback decreases as the vol- · ~wavechange switch, which is rotated to ponent developed across the c 14 side of 
ume c6ntrol is ·advanced and conse- :the required position. If the· medium the bridge, .during .inverter operation, to 
quently, rllaximum gain is not limited by . wave change pushbutton is left de- .prevent IC7 from being switched on and 
::feedbackJ . . . . · ·pressed, tuning becomes manual - but ·.off at the SOHz rate.:... .. . ... · . .· , .. 

A furd1er uncommon 1feat\Jre is tlfo '.'with .motor assistance if required, c6n- Note that if there is no initial DC path 
·combinatlon of L25 and C34, conhe6ted .·trolled by buttons either side of the main .through the load (as with .fluorescent 
across tile output transformer primary tuning knob.. . lights, .. etc.), .then. the inverter .. will not 
and used as· a series-tuned 9kHz whistle How does the PB289 perform? The ~itch on in auto-start mode. This can be 
·filter. pushbutton twiing works well, and there .overcome by turning on a resistive load 

·. 1 • • • · • • • is good sensitivity. Tonal quality is above ·(e.g., a standard incandescent lamp) to 
Perma speaker . . average. Used as intended, primarily for :start the inverter, and then turning it off 
·· The · p wer · supply is c'onventiorial, 'listening to local stations, it is an excel- again if not needed-once the inverter is 
using chdke L8 instead ofa speaker field lent receiver. The only real criticism is going and the fluorescent lamps are con
for filtering. Unlike contemporary local 'the image reception, which is apparent to ducting. In 90% of applications this is not 
and Atnencan loudspeakers, which still · 'a degree on the broadcast band and is likely to be a problem ... The ~ve~r can, 
·used elebtromagnetie ·field magllets, very bad on the 6 to 18MHz band. . of course, be run all the time m the 
Ekco loulispeakers had pemianent mag- ' Motor tuning was a short lived Jash· 'MANUAL START1 position, bypassing 
net fields. British manufacturers 'had 'ion, but for the historian, is a significant the auto-start section completely .. 
. adopted Amico alloy in 1936, and were ;development, The wartime austerity of . When in the .'AUTO START' position 
well ahea\d in permanent magnet devel- the ·1940's discouraged such non-essen- but not actually pmning, the inverter 
opment.~· .· · .·· .·' ·· · ··· tial frills, and after the War; switched draws approximately 3mA. Conversely 

·.· Rather than the usual 8" ··speaker gen~ "capacitors or inductors and cam-driven 'when in the 'MANUAL START', mode 
erally fo nd in larger mantel receivers of mechanical pushbutton· tuning methods and running, but with no 240V Ioad con
the ·period, Ekco managed to fit in ·a ·1 O" .•. proved . to be adequate. ,Motor tuning is nected, . it .draws , approximately 600-
unit, witl1 an .·improvement in bass · re- .unlikely ever to be resurrected, for t~ay 700mA from the battery! . . ..... 
sponse. 6. ·· · .. . . ·· · :non-mechanical remote controls provide · Finally, it's worth pointing'outthat be~ 

· • • • · 
1 

·· · · ··· pushbutton features that were once only eause of the way the auto-start sensing 
Rugge · , .rellable . . · ' .. · .. · possible in the dreams of science fiction circuitry links the low voltage and high 
· The mbtor•driven · turiing · mechanism writers. " · . <• 'voltage sides of the inverter, the neutral 

of the Pa289 is rugged, simple and well side of the 240V output sockets is effec~ 
built - reasons for the unit in .the re- lively tied back to battery negative. (Al· 
<:eiver ilh~strated still working fla\Vlessly though if the two are actually shorted 
after more than 50 years. .·· ' . . ·. together, this will disable the auto-start 

·At' the !heart of the· system are'a twin circuitry) 
field mo~or artd a fibre disk about JScm · This ~ea11s that if the ndgative· side of 
in diameler. Attached to the rear face of the battery is connected to true earth, 
the disc jare 1silver·plated commutating the 'active' side of the inverter's dutput 
:segments, in the form of two half circles will be just as dangerous ~s that from a 
with a lntm gap between them .. · •·. . normal 240V mains power outlet (see 
. . SurrouMing the disk is a frame carry- warning box). · ' . · . 
ing adjustable clips carrying fingers in In the second· of these articles, we'll 
contact with the commutating segments, look at assembling the testing the rtew in~ . 
. each one l~ing ~~nected to. the return of verter. A full parts list will also be given. , 
a motorf1eld wmdmg. , · . . · (To be ttmtinued) · " , . · + 
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: Condu:bted by Peter Phillips 
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,What?',Were ,we all conned? 
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,We delve into some abstruse areas of electronics this month.The 'Dirac' function comes in for a 
caning, readers disagree on the drift velocity of electrons, and the well-known topic of •oxometry' is 
raised. There! l'Ve warned you .•. , · ·., , ', ,. , , , 

', EI~ttb~i~s, if nothing else, is an· area '. That .. indestrzictible . quantity we call 
that seems to know no bounds; an im- · energy is what is equally divided be
pression I continually get from reading .tween the two capacitors, each therefore 
~e .amazing range of letters I receive. holding 25001. .. . . . · , , 
Letters from you are the life 'source of . The resulting voltage across each JF 
this· , column, and· I'm continually capacitor can be calculated using your 
)mprised (and 'pleased) by the range of published formula. That is: ·' , · 
opinions· and interest in some of the E = 1!2CV2 (note that the voltage is 
topics thatget raised in this column; . s4uared) · ··. . · _ . ·· · ·· 
: .A topic that I thought might have run .· 2500 = 112x1 x v2 (values sub- . 
it8 ·Course is the 'capacitor discharging , stituted) · · · ·· - ... ·. 
into another' problem. I presented this as . · · · V2 = 2 x 2500 (transposed) ····...... . 

.. ~What?? question in October 1991 and ' or Vt:: the square root of 2500, which 
ran quite a few letters about it in January I <' gives about 70,7V. ' , ·. . ... • • 
1992. i .· .. ·. . . - · . : . . · ' To iook at the situation a1101herway: 
, Well, here's a letter that challenges all .Take · two parallel collflected JF 

·-the• previo,us. letters .~n this topic. In, capacitors. whichform a2F capa~itor. 
short, here s ihe defimtive answer... , Ensure lt has no voltage.: Into this 2F 
OctoberWhat?? .capacitor we pour our5000J bucketful 

of energy from somewhere - whether 
.,·some haff century ag(/1here"~as a , from an external or internal soutce mat-

. program called 'Frank Legg's Weekend -ters not. What voltage will we get? Not 
Magazine' on ABC radio. One evening 50, but 70.7V. Try it out experimentally if 
he interviewed the president of the . you must, I don't need t(Jf 
Oxometric Society of NSW. It .. was Your question could have 6eenfrarned 
beautifully done, .and the president ex- - by a politician, even a Treasurer; it is a 
p(JUflded at great length on the many . matter of conning the unwary by surrep
aspe~ts of his complex and obscure - titiously swapping a square root 
specialty. . · · relationship for a lineat one. . 
· Legg reported later that the interview ; · / had assumed the item in the OCidber 
htid met with a saddening degree of sue- issue to be a tongue-in~cheek joke .on 
cess, as several listeners had com- · 'either your own, or Mr Madigan's part. 
plained, saying that air time should not Perhaps it was and you are now bent on 
be devoted to abstruse scientific matters perpetuating it. 'Fourier transform of a 
like oxo-metry and that in any case the Dirac function' and 'radiation of white 
president of the society obviously did not . noise' indeed ..... ye canna get away with 
know what he was talking about. . · ·. .that on a 73 year old without a guffaw. 

Anyway.... . ,, . > ·· · . · But you really shouldn't do such naughty 
.. I was .amused by . · .the apparently '.things to the more gullible of your 
serious answer in the November 1991 readers; some may believe you! • 
issue to the October What?? question. : Incidentally, you might like to add 
lhe.whole question of course is based · something derivedfrom the following to 

on:the fallacious ~snuck-in' assumption your 'explanation': if your so-called 
°"'that the voltage on the two capacitors is Jheoretical case of instantaneous or even 

halved when they are connected. It ain't! . sub-microsecond discharge could be at-
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ta/ned, 1 fo~ ·.one don1i w~nt !O i./Je 
anywhere near a source of 'white noise 
.radiation' measurable in thousands of 
.megawatts. It sounds suspiciously like 
a cheap and nasty alternative ·to ·a 
nuclear bomb. ·'. .. . 

Keep up the lighter vein! (R.V., St 
Georges Basin NSW). - . · . ,. '. 
, .• somehow, RN.,' I get the impres
sion ,.you aren't convinced by Mr 
Madigan's solution! Being totally 
honest, I have to saf I have never 
heard of a Dirac function1.something 
.I made clear last month. But then I 
·haven't heard of many·things, includ-
:ing oxometry, · : let alone the 
Oxometric Society. (But then, neither 
has .the Oxford English dictionary!) 
· , .· As one who is not averse to invention 
(remember the toicli, the Wollings tube l 
and all the nonsense of the April .1991 I 
article about the direction of an electric l 

) current?) it would not surprise me if a l 
·Dirac function is , a figment of Mr ;, 
'Macligan's imagination .. But somehow it f 
rings true, and hopefully a reader or two ·i 
can support this-. (Hope you're reading J 
this Mr Madigan!) , .. , .- , 

1 Still, I have to agree with yoiir mathe- l 
.matics concerning the voltage 'across the . l 
capacitors. In other words, there is llO 

los
8
t en.e~gylll b' . b .. •1... j 

' · o, it s a a ig con~ ht one umt got I 
me, as well as 99% of the readership. As 
.I said in the lead-up, I get a lot of letters, 
including many I don't publish. 
· No one saw the 'mistake' in the ques
.tion ....;... the red herring in a classic ques
tion · . that · · has probably . fooled 
generations. What can I say, except to 
quote Pascal who, in 1670 declared "It 
is not certain that everything is uncer
tain." .. 

Thanks RV . .for an :entettaiflingletter, 
and for putting us all straight And while 
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we're on the abstruse, here's some more 
thoughts n the drift speed of electrons. 

metres per second, while current flows· .:clarifies a few issues that bug us from 
itime to time. atc/2. , 

While this doesn't give a drift speed, it 
Speed of electrons illustrates there are really three speeds to 

This q estion has been lingering for a think about: orbiting speed, drift speed 
while in these columns, and the general . and propagation spe_ed. . . . . .. 
opinion is that the speed of an electric . . . The ~ext letter gives a value of drift 
current ils much faster than the drift speed .. ~ · .. · . · • 
speed of the electrons. that comprise . ' ·· ... f,our c'orresporUJ~flt D ~" o(Tu'"!blon~ 
'the curreht. · . mhy · even be a bu optimistic with his 
. The q11estion is; ,wh~t ··is .the drift' : ·esti~'te of 1 cm! sec for ion velocity, but 
'Speed? Riecapping briefly, in December . .he, zs certainly close to the .ma;k.

1 
• 

1991 D.ti. (Tumblong, NSW) suggested · .·. · Sears ~n~ Zemansky write z.n Unzver
.a value of around 36 metres per hour and ·· ·stty Physi~s Vol 2 that the' driftspeed of 
.J.D. (Waamcort, Vic) gave Imm/sec (or. electrofls ma copper co~ductor ~s a?o~t 
3.6 metrE:s/hour). Both rather different,'· 0.015cmfsec. They ctmtzn~e saying t~zs 
.but bothJtery low values of speed. · · ·should nvt b~ confused with the velocz!J 
: I'll ab iteviate the next two letters on ··vf propagation of an .electrm:nag.netzc 
:this topic, which include one .from a "wave a/on~ t~e conductor: which if the 
p. hysicist I: and one from a lecturer in conductor: lS m .a v~cuum lS the same as 
Agricultdtal Engirieering. Tve also · · the velocity of light · 
received bther letters, which I'm not in- · 
~luding :is Ibey either repeat what has -----------
already been said, or in one case, I can't 

----- 26 even read the handwriting. (Hint hint!) .,. 
I read I with interest the letters con- I .· 

cerning the flow of ions and electrons in ·· ·· 
solutionsJ /' d like to toss in my two-bob's -·· · .·.. .. . . · 
worth ~,from the point of view of a 
physicistj:_ .mainly on the subject of is 
electron elocities in a solution. 

In an electrolyte with no current flow- l 
ing at ~ll, the innermost . (K shell) 
electrons! have velocities of about Z x ....._ _____ .......... 1 ..... 1 .... 1 ........ 

0.007c, where z is the atomic number of .------- total resistance----, 

the ion (~9 for copper) and c is the speed . . ~ 260 t 
of light. The outer electrons, which are · ---"'"' ... -""'·---------
very lool~ely bound to the ion; ·are ·· -a11~\l\r-'-~~---
shielded from the nuclear charge by the 
inner. electrons and have velocities of 
about o.o:o7c at most .. . ·. .. . ' 
· Now, .~jhat about cu"ent flow? It is 
important to realise that · individual 
electrons! ,Jon't flow at the speed of the 
current pulse. Rather, the current pulse 
is carriell through the solution on the 
'sea' of relatively free charges. : : .. 'i 

If we dssume that individual electrons 
do flow through the solution with a 
speed of t/2, we are led to absurd con
clusions.· Using Einstein's theory of spe
cial relativity, it can be shown that 
electrons! ~ith velocities _'of. half the 
speed o~ light· have .a kznetzc energy 
equivale~1 t to that ·obtained by accelera
tion· thr~ugh a· potential difference 'Of 

·. about 80gV-enough to cause the emis
sion of K~shell X-rays from the atoms of 
the solutlbn. This cannot happen when 
lower voltages are applied as it ·would 
violate the conservation of energy. (Dr 
A.S.,LatliamACT).- ., . ·, · ·· 

So; frohi your letter AS., J conclude 
that the: . outer {current · carrying) 
electrons! are buzzing around at 2100 

1 \ ·-:'··, 

··.Since there are about 35x109 atoms 
of copper per lineal metre, each electron 
has to negotiate -around 0.5 million 
atoms per second. It's hardly surprising 
that current flow experiences resistance 
and. produces heat.'- (N.E., Lecturer .in 
Agricultural Engineering,·Geelong Vic). 
. This value for drift speed is certainly 
much ·slower than any .value so far sug
gested, but given the source, it's probab
ly the value generally accepted. So, in 
summary, . the drift speed is around 
0.02cm/-sec, . the orbiting speed of 
outer .electrons is 2100 m/s and the 
propagation ;speed anywhere from 
c/2 to c. , - . 

My thanks to these:writersrand to all 
those who have contributed to this rather 
academic discussion. It may not help a 
student· learning Ohm's Jaw, but it 

" And having mentioned Ohm's law, 
here's an interesting way to calculate a 
.resistance value .•. 

Precision resistorvalue· · .· 
, A question that occasionally arises is, 
given an unlimited number of resistors 
of X ohms, calculate the minimwn num· 
.her ·.of resistors required to' obtain a 
,desired resistance value - then draw 
Jhe resistor network required. . . ... i' .· 

, I was recently .shown an interesting 
way of solving this problem. To do this, 
draw a rectangle with the total resis
Jance :represented by the length of the 
top and the given resistance value repre
'Sented by the sides. . . , . , . . 
. ::You then divide the rectangle into 
squares of the largest possible size until 
the rectangle is fully divided. The input 
and output of the resistor network is 
along the sides of the rectangle. . 
·. · Jf X number of parallel blocks of resis
.tors are placed in series X times, the 
total resistance equals the value of the 
single resistor. .Therefore, each square 
in the diagram can be replaced by a 
single resistor. . 
;.The·diagram (Fig.l) shows how to 
connect 18 ohm resistors to give a total 
resistance .of 26 ohms. (T.R and G.S., 
Mitcham Vic). .· ·.. . .. . , . 
. . A most elegant and simple method in
deed. The diagram is shown in Fig.I, 
which as you can see is simplicity it
self. ·I drew this one on a computer, 
which makes the process very quick and 
accurate. . 
· , Some quick checking on a calculator 
proves the point as the total resistance 
of the network of resistors is exactly 
26 ohms. Just as the writers predicted. 
I like it! 
'f'<f',1 '1' '',,-,·, ,. , : , ... 

'Amiga computers 
We get quite a few letters asking for 

computer projects. We also get quite a 
lot of letters ·saying 'computer projects 
are too complex; how about a ... ' And 
there are many readers· who claim the 
IBM computer gets all tlie projects -
'what about lhe · Amiga, Commodore 
etc'. It's difficult to please everyone 
when it comes ·to computers, so I'll say 
no ·more and let the next correspondent 
take up the argument. 

I am a great reader of your magazine. 
I think an improvement could be made 
on construction projects however.for ex
ample PCB designs ·could be .smaller. 
Also, · wmputer projects · could .· be 
designed to suit various types of com
puters, such as the 11.miga.1 say this be• 
cause/ ownanAmiga500. · · · '' 
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INFORMATION CENTRE 
I've noticed your Improved Serial 110 

. Interface for PC's and I wonder if it can 
also work on an Amiga computer. If not, 
perhaps the Real World Interface pub
lished February 1989 might suit. 

I recently picked up a circuit diagram 
· for using IBM drives on an Amiga. It 

came on a public domain disk and'/ 
want to know if this circuit is suitable for 
using J.44Mbyte IBM .. drives .on the 
Amiga. Incidentally, you might want to 
use this circuit-as a project. (L.L., War-
radale SA). . .· 
· . Thanks for these cd11iments l.L. 
Both projects you mention will work 
on the Amiga (a point actually made in 
the articles). However, the. BASIC 
programs may hot be compatible, par
ticularly the teferences . to ports and 
other hardware items. · 
· I've included the interface ·circuit 
(Fig.2) you sent me, as this could be bf 
interest to other Amiga users. I'm not 
sure if a IAM drive is compatible, as 
although (to the best of my knowledge) 
the·hardware requirements are the same 
as for a 720K drive, there ate some sub
tle differences in these drives. 
· A 1.4M drive knows if the floppy disk 
is a 1.4M type by the presence of the 
extra hole in the disk case. An IBM com
puter knows if the drive is a 1.4M type 

' through the BIOS, which is updated by 
the user. . . 

.· It may bethal a l4M drive wilt only 
operate as a 720K drive on the Amiga, 
br at worst, not work at all. Unfor
tunately, I can't be more definite about 
this as there are quite a lot of issues 
involved. My advice would be try it, 
asI can see no electrical reasons that 
could cause damage to either the drive 
or the computer. 

On the ~object of suggested project 
areas, here's an interesting idea ... 

Lawn imowers 
· · I recently had the situation· of being 
unable to start my lawn mower. It's 
bad enough having to mow the lawns 
·when one has interesting projects in 
hand, but worse when the mower won't 
start. Some ··systematic·· fault finding 
eventually .··Showed that the ignition 
module in the mower was defective. A 
new one cost $40 and the mower is now 
back in service. 

Since an electronic ignition module 
can replace the ignition points on older 
mowers, it occurred to me that ·an 
electronic ignition ·circuit might be a 
very good project for those EA 
readers who prefer to maintain their 
own mowers. 
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· Amiga IBM connector 
;,' ,·' ,,''' 

connector (23 pin) (34 edge) 
pin # name , pin # name · ·· 

•· 2 - [DKRD] -· ..... .._ ___ _.. ..... ....., ..... 30 .·[Read Data} •. .. . i 

13 - (SIDES] 32 - [Select Head] , 
:·14-·[WPRO]. 28-WriteProtect] .··, 

15 - [TKO] 26- [Track O] , . ,. 
16 -[DKWEB] 24-(Write Enable] 
17 -[DKWDB] · 22 -{Write Data] .· 
18 - [STEPB] .2Q - [Step Pulse] . , . , 
. l 9 -{DIRB] 18 - [Direction Step! ... ·· . 
22 -{INDEX] 8 .- [Index] , ... , 
21-(SELIB] 14-[SelectA] . ,.. , 
.. 9 -[SEL2B] 12 - [Select B] , ., . 
· 1 - [RDY] 34 - [Ready] :!'. 

· 8 ~[MTRxD] IO - [Motor] . 
· · 3 .. (GND] .3 - [Ground] , · · ' 
12- [+SV] _.,._i.--~.._.,__-+-__;,---

·,,I' 

ICI = 74LS08 
IC2 = 74LS32 "";i 

8 
~ . ,,. 

- ' 
, .. , .. 

. ' : .. 
I .. i Fig.2 , ' I' 

Certainly, the circuit would be equal lo 
or better than the commercially available 
:modules. And also much cheaper. 
, Thanks for a fine magazine. (B.G., 
Wingham NSW): 

And thanks to you B.G., for the nice 
comments about the magazine. ·This is 
an interesting idea; although · I'm 
wondering how many of today's mowers 
could use such a module. 
All the mowers I've beeti unfortunate 

enough to own have used a magnet on 
d1e fly-wheel to generate the spark; and 
the timing 'Of the spark as well. In fact, I 
must say that the electrics has always 
been · the most reliable part of these 
mowers . 
. My experiences have beeri more t6 do 

with the mechanics: wheels falling off, 
handles collapsing, gummed up car
burettors, broken rings and that sort of 
thing. In fact, about five years ago I 
bought an electric mower, and apart 
from having .to replace a motor bearing, 
I've had no further problems. However, 
as this indicates, ·my experience with 

pettol mowers is therefore rather out of 
touch and an electronic module may be a 
good project. At this stage, it's not being 
·planned, but is one we Will keep in 
mind. , 1 

• 

To end this month's Offerings bn a 
fairly basic level, here's: another word 
about: 

Hand dryers, , .. 
···Harking-back to October, the next let
ter has more to say about hand dryers -
in response to the suggestion of recir
culating the ·hot air. 

On· the· subject of hand dryers, the 
elemems ,are up to temperature 'in 
seconds and the coolness is due to the 
evaporation of the water. 

As the water evaporates, so the heat is 
sensed by the hand, making the user 
think that the heater is just coming up to 
temperature. 

If the air is recirculated, alt that will 
happen·· will be an increase in the 
humidity of the air and a decrease of 
evaporation, leading to a longer 
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drying tiJ. It Would ;,,,n'be Possible to Answer to Janua;., What?? -
end up wit~ badly steamed WET hands. . In any :~circuit there is a finite stray 
(R.H., Croydon Vic). , : :. inductance, as shown in Fig.3. With the 
· Fair · endugh, although it seemed a switch open, the c · 
good idea I ·at the time. What you say , 'utrent through the inductor is zero. 
makes seqse, R.H., and probably ex- When the·switch is closed, the current 
plains whjy hand dryer manufacturers through the inductor increases with time, 

. 'don't in?cof'. rate air rec1···rcul.·ati.·on.. ·.· .. ·.· .. ·· and . ·reaches a . maximum : when the 
? capacitor voltages ·are equal (both +SV) .. 

What. · 1 

1 
• • ·· • • •• At ·this point the current in the induc-

. This is more a Why?? than a What??. tor begins to decrease, due to the rever-
The question corn es from Vic· Ciscato sat of the voltage. When the current falls 
(Kenthurstl NSW) who :asks: Why does to zero, Cl is uncharged and C2 has lOV 

' the VA rating of a centre-tapped .trans- ... across it. . This is a stable state as the 
former connected to a full-wave rectifier · tliode ·prevents·· C2 discharging· back 
circuit nd~ to be higher than a con- . · into Cl.·· · 
ventional~transformer .conne·c· ted to a . Note that the exact value: of the 
bridge rec ifier? stray inductance is unimportant and 

This as umes the same load current that any •resistance in the circuit has 
and outputl voltage for both circuits. . , been neglected. .. . + 

FORUM 
,,'' ' · (Continuedfrompage 38) 

of energyilias been expended in collect
ing together one coulomb of charge, and 
that the same joule of energy can be re-
· leased again when the coulomb of charge 
returns again. , 

Now just as the rate of flow of charge 
(coulombs per second), corresponds to 
current (amps),it turns out that the mte at 
which the stored energy is released - in 
joules per .second - corresponds to 
power dissipation, which is measured in 
watts. If a circuit is dissipating one watt 
ofpower, this means that one joule of 
energy is being released every second. 
··Not surprisingly, it's basically both the 

current flow and the voltage that together 
detennine the rate at which energy is re
leased. This is because the current corre· 
sponds to the amount of charge that is 
flowing (amps= coulombs per second), 
while the voltage determines the amount 
of energy :stored in the charge by virtue 
of its pressure (voltage= joules per cou
lomb) ..... 

So if we simply multip1y·together the 
current and the voltage, we get a figure 
that corresponds to the power, or the rate 
at which electrical energy is being re
leaSed - In joules per second, or watts. .. 
In other words: , 

P=lxE 
where P is the power dissipation, and I 
and E are the current and voltage as be-
fore. · ... 

i 

NOTESI& ERRATA. . . . < .. Note thfat diffe~ences betweedncvanR·ovu
2
s .. Did I lose you? · ·: 

· I' · · · brands o potentiometers use 1or 
ALL~PtJRPOSE WIDEBAND {the gain control) and the way they are .. At this stage I seem· to have covered 
AMPLIJ~IER (November 1991): mounted :may have an effect -0n HF rather more than simply explaining the 

I 

··response. 1be leads to RV2 should be concept of voltage. Perhaps that also 
.·. In the circuit diagram, the 7.SV rail is. . very short, and kept clear from earth and means I've digressed too far, and not an-
h 

I 

b · 5 5" Th' tati' th · · swered the original question .well s own as emg . v. is anno on any o er wmng. " h 
1 

. 
1 

. 1, h 
should be on the other· side of R4 (i.e., · · . Varying construction· techniques· may enoug · A temauve y, it coulu ,;e t at 
the callee ors of Q7 and Q8). Also1 the increase .. the ,shunt capacitances ·.as· .. my explanation has become so long, that 
voltage raling of C3 should be 25V, and' sociated with the collectors of QS and I've managed to lose· everyone - in-
Ql shouldlbe fitted with a heatsink. , , Q6, making it necessary to recompen· . eluding perhaps Sam Benson himself. 

The cost of the amplifier may be sate the amplifier. This can be achieved It's hard for me to tell, of course: I 
reduced dmsiderably and the assembly .• by feeding to the input a 1 Vp-p good guess I'm too close to it So I'll leave the 
simplifiedlby replacing the discrete 7.SV quality square wave with a frequency. discussion here for the moment, in the 
regulator dircuit with an LM7808CT 8V · between lOOkHz and lMHz. . . .· hope that either Sam Benson or someone 

. , tegulator, !which is now widely available The output is then terminated in 75 · else will 'come back for more' if the 
at a good price. . ohms and viewed with a CRO having at concept still isn't clear enough. 

Some ci'rcuit voltages will be slightly Jeast 20MHz, bandwidth. The output Don't be shy; now. If there's still some-: 
higher, ·bht this is acceptable. The .. ·amplitude is adjusted to be lVp-p by·· thing about voltage .that I haven't ex·: 
LM7808dr will require a minimal ·means of RV2, and the values of both plained properly, let .me know. These 
amount or;heatsinking. , . . C13 and C14 are then increased propor- fundamental concepts are not easy to ei

.. The reason that a 'jacked-up' .sv' .· tionately by small increments until over· ther explain orto grasp, and the only way 
regulator i11as not used ori~inally i~ that shoot is just visible on the output to do either properly is for us to keep 
the requlred programmmg resistors waveform., working at it. 
would have increased the regulator out- If necessary, trimmer capacitors tnay Either way, I hope you'll join us here 
putcurrentbyabout50%,,. .. · ... befittedtofacilitatethisadjustment... again,.nextmonth. .. ... , .. , . ·n·<· 
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5,''',,•'' oa,ttd.;,, .. ,, · ....... ··.25 ... ·.·.·y·ears," .· 'a···~·.···o... ~~i!"~!~1~;:e~~=~i 
~ ~ , ,.various materials only one atom thick. 

••••••••••••••••••••• . :· J"he development about the same 
'Electronics Australia' is one of the longest running technical publications in .. time of X-ray diffraction and similar 
·the world. We started as 'Wireless Weekly' in August 1922 and became ~adio . investigative techniques led other re-

searchers to extend these studies to in
and Hobbies· in Awtralia' in April 1939. The title was changed to 'Radio, elude thin metal and metal oxide films 
Television·· and Hubbies' in February 1955 and finally, to 'Electronics that evinced valuable '.optical and 
Australia' in April 1965. Belou,-we feaiure some items from p'ast issues. electronic properties. . 

,. ·. .··. ~; · twice the ~ize of New England. Some Speech Recognition: Directvoice con-
February 1942 · · of the energy, all secondary or trol of typewriters; telephones, com-
Power Alcohol: Distilleties'des'igned . seasonal, will be used eventually to puters and other machines moved a 
to produce 3,000,000 gallons of power ·. pump water into the vastsemi-arid Big step closer ~ith the recent develop~~nt 
alcohol a year from wheat may soon be ·. Bend area, 50 miles away, to restore of an expenmental speech recogmtton 
open in several states. One of the main productivity to about 1200 000 acres .system. It was .bm.lt by RCA and 
plantswillbeinNSW. .. , ofland. ....... , .' .. ' ..... ··"~mpl?ys~l~ctromc.circmtsthatfunc-

Chief factors governing the selectioh Uon like hvmg nerve cells. 
of the sites are availability of power, · February 1967 , . . . The system identifies the smallest 
adequacy of water supply and sewerage Thin Films: Delicate' hi~eis i· <ff units of speech, called 'phonemes', by 
capacity to dispose of waste. · electronically active material are abstracting their more salient features. 
Hydro .Power: 'After final :tests, the making possible' a· new generation· of Of the 40 phonemes in the English lan
first of three identical 108,000kW Wes- solid state devices . .Less than one guage, the machine can :recognise 28. 
tinghouse generators, each driven by a' · micron (one millionth of a metre) thick, In its present form, the equipment 
150,000 horse power watetwheel, will ' the thin films' which constitute the recognises the initial consonant and the 
go to work at Grand Coulee Dam. Each latest 'micro circuits; are ·revolutionis~ following vowel in a consonant~vowel-

. generator is nearly one third more · ing the design of television equipment, consonant word. Further experiments 
powerful than any waterwheel pre- computer, communitation systems; will try to produce circuitry that will 
viously built in the United States. , , missile and spacecraft controls and a determine the influence on the con-
. Power from the big machines will fill • host of other electronic devices., · , . sonant of a preceding vowel. The sys-

many 'defence requirements and peace ' • Interestin 'electronic' films ·arose in tern will then" be able to identify all 
time industrial needs in an area about ' the early 1920's following investiga- phonemes in complete words. ·· · <• 

,•, ' ' ;'·, ! / ', 

EA CROSSWORD,' 
ACROSS · ; 
1. Make self-operating. (8) 
5. Relative position or condition. 

(6) 
10. Transrnltting:ablocking signal. 
' .(7) 

11. Said bf reasoning based on 
·reliable inference. (7) 

12. ·Unaccompanied flight. (4) 
13. Electrical appliance. (5) . · 

1 B. A systemgtic study. (7) 
20. Said of telephone circui! in 

.. .·use. (7) 
· 23. Protects from external ' · ' 
. . interference. (6) 
· 26. Divi~ion of the Zbdiac. :(4) 
· 27 .. Pertaining to base 8 .· 
· . numbering. (5) · · · · 
28~ Cease to befunctioning; (4) .. 
31 .. Mixed metals. (7) 

... • 32. Famous firm inelectronics. (7) -14. Unit of force. (4) 
17. Sub-atomic particle: (6) 

· _ 33. Checked operation of device. 

:SOLUTION FOR 
:JANUARY· 

'. (6) ' ·' ,· . 
· 34. Said of data that was not 
· ·. recorded. (8) 

DOWN ·' -
~~---=i · '1. Change ;etting. (6) 

.· 2. Type of switch. (7) . 
·· , 3. Quick communication, 

~\g.1'!!'~~~~~"'1 

: . electronic-.-. (4) . 
. .4. Possibly put under high : ,. ·'g. Clean-room gear. (6) . _ 22.' G'roup oii~~. (6) -· .· . ' 
. ·. . tension. (7) . . . · ,15. Significant part of a complex 23. Improve focussing.·m ,, 

l'!!'Al~C'Wr.~~liiifi'jj..,.,1 . · 6. Radioactive tracers act as .. . · · -. . circuit. (5) _ 24. Inserting cassette or disc. (7) 
. .. these.(4) , " . ,, ..... - .16. Ma!hematicalfigure.(5) . · .... , 25. Operatedaswitch.(6) . · 

~"'.r.~~~'mF-iir.;1 · J .. Name of particle excee~in'g !he . , 19. Transmission of information ' .29. Use word processor. (4) . 
H!1.:.l~~.-..~liW'Miii*I . , • speed of light (7) · ' via N. (8) 30. Metric prefix greater than '· 

· 8. Fused a connection. (8) ~ ,, .. 21. Safe~ wear. (7) pico. ( 4) 
' :~ ;' 
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ADVERTISING RATES FOR THIS PAGE . 

. ··SMALL ADS: The minimum acceptable size of 2 centimetres x one <:olumn costs only $50. Other siz~s up to a ~~xi mum of .1 O centimetres.· are 
. rated at $30 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO THE , , 
NEARE~:i T WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the tenth of the month two months prior to issue date. PAYMENT: 
·Please ~mclose payment with your advertisement. 'Actress your letter to: THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS 
AUSTRALIA, P.O. BOX 199, ALEXANDRIA NSW 2015 FAX: (02) 693 9997 

r , 

"t ., ' ' ' 

$11SOFF:The World's first MS-DOS Pocket',. TV .TECH: req'uired to work in gtowing 
PC. Australia's best price on ATARI Portfolio country centre. Fresh air, clean 

WEATf~ER FAX PROGRAMS: For IBM .· $.380 inc Tax, Postage and Insurance. 80C88 ·beaches, relaxed lifestyle. Must be 
, XT/AT'ls ••• "RADFAX2" $35, .. is a .high CPU, Video cassette size. Lowest prices on ··fully qualified With min. 3yrs 
· . resolutibn, shortwave .weather Jax, morse ··.accessories. For more info, a 43c stamp to experience. Contact (065) 81 0700 for 

& .Rffi receiving program. Needs CGA,. . Don McKenzie 29 , Ellesmere Cres · application form and further details. 
SSBhf radio & RADFAX decoder. Also Tullamarine3043(03)3386286 · .·. . ·· 
"AF2H :RC", "RF2EGA", .& "RF2VGA", EPROM PROGRAMMER: For IBM PC 

FOR SALE 

same as RADFAX2 buf suitable for ELECTRONIC ORGAN: price can be · or ,compatibles. 2716-27512, with 
Hercules, EGA a VGA cards respectively negotiated.Contact Mrs B. Stabb 3/41 stand alone sofatware or can be used 
. *** "SATFAX" $45 is a NOAA Meteor & LauderdaleAveFairlight2094. with Phillips or Codan communication 

· GMS ~1eather ·sat~llite picture' receiving • ... software. Model MP271 1 new in box 
· program. Uses EGA or VGA modes" · VALVES: Large stock of radio/tv/audio $290. Phone (03) 802 6857., 
·.Needs ~GA or VGA color monitor and · valves. . ·· . .. 
>card,+ 'WEATHtA FAX" PC card.**.* All / ~everal manufactur~rs •. bargain prices and ·· OPtO ISOLATOR: Plug in card for 

progra · s are on 5.25" OR 3.5" disks .. d1scounts.SAEforpncellst. .· . IBM PC or compatibles. 64 opto 
(state which) + documentation, add $3 . Photon Electronics .15 Rule St Isaacs ACT :input's, 4 telays, supports hardware 

· postagle. ONLY from M.Delhunty, 42 •. (062) 290 2005. . · · · interrupts. New in box $280 .. · 
, Villiers St, New Farm 4005, OLD. . .· . c . .. . • . . . . · .. . • · • . .. (03) 802 6857 
Ph: (07j 358 2785. .. . . ... · . fNTftUDER ALARM: 4 sector indudes 

AMIDdN FERROMAGNETIC CORES: ' , ·~$~~~~~dA$~~~:~ ~~~~~~e R:~3~ia~ 
For LFlHFNHF/UHF applications. Send Whangarei NZ. 

·· DL sizS· SASE for data/price to RJ & US : . ·. , · , . 
IMPOR!TS, BOX 431 KIAMA NSW 2533 ... TELONIC HD-1A: sweep generator -1"1000 

· Agendes at Geoff Wood Electronics, ' Mhz,Cintel square wave generator 1 Hz-

T.V.YOKE EXCHANGE 
, ,; Prompt service. · 

.Refer transformer rewinds this page. 
. Phone (065) 761 291 
.. Fax (065) 761 003 

Albu ryl. Assoc TV Service, Hobbart: 1Mhz, Airmac modulation meter AM & FM, 
Electrohics Components, ACT: Truscott A.W.A distortion & noise meter A51932, ··· ·. ·.·;TENDERS WANTED 

· Electror1ics, Melbourne T.V. - ·· · · . Hewlett Packard 524C frequency counter all 
. , . · I:. .... .• . : . _ _ . ".. . . . .. ·. attachements. Older type instruments in 

. APPLE .. JI "PUBLIC DOMAIN & .. perfectoperatingcondition,$50.00each, 
.. SHARES SOFTWARE: at $5.00 per ph(02)6881936. 

disk .. We are th e agents for the 
continlrntal software Co. in the USA FLUKE MODEL 27 DIG.ITAL VOLT 

· ·: Send $:5.00 for Catalogue and Sample METER AUTORANGING: Never used 
.. disk to

1

1Joy'soft P.O.,Box E1 Emerton $3250.N.OJ.Grant(07)2613800.· · 
· · · '2.770 o · phone (02) 835 1160 

·. I . . ··· .. IMPRdVE:O SERIAL 1/0 
MOSTEK MK 5173EX: Memory phone . . 

· MC14460 ExVane C/control Thomas 57 INT~RFACE f.'.DR PC'S . t . . Now avatlable as a Pre-built and Tested 
· · Aosela Gv. Doncaster V1c; 3108 (03) 848 . module. THIS IS NOT A KIT. Re-designed 
· • 7978 . '· · · . · ·· artwo~k and professionally constmcted on a 
. ·.. : • • · · · ·. - " ·· , ' board only measuring 3:x5 inches (75x1251l1Irt). 

WANT .D TO i:iuv: Television servicing Contes comi;itete with da~, and sotlware .• 
hand bOOk containing circuit diagrams of all $l49·95 Discounts available on quanti~. 
A I, Bl k d Wh' I T V Send cheque I M.O. to Victor Nowccki 

· u~tra 1an ac an · ite va ve ., · : P.O. Box 612, BRIGIITON, 5048, S.A . 
. rec1evel"S, f~om 1956:1975. Wanted al~o 1f FAX (08) 377-1816 P.S. (08) 378-3758 

cheap,.lcop1es of radio, T.V. and Hobbies, · 
from 1~~55·1960, plus any other litreature 

.. relating. 1950's T.Vs. Phone (004) 423 737. 

. · TIRANSFORMER REWINDS . 
ALL ~PES OF TRANSFORMER REWINDS . 

TA:ANSFORMER REWINDS 
Reply Plaid No.2, PO Box 438 Singleton, NSW 
2330. F1h: (065) 76 1291, Fax: (065) 76 1003 

il'l~s. 11~~;~110 Pn_ i~1-·n 1j 

Established 1933 
JS THE ONLY COMPANY WHICH 

MANUFACTURES & SELLS EVERY PCB 
& FRONT PANEL 

published in EA & Silicon Chip. 
651 Forest Road. Bexley 2207 

AUSTRALIA 
RING (021 587 3491 FOR INSTANT PRICES. 

PERSON OR FIRM TO CONSTRUCT 
.AND SUPPLY A NUMBER OF F.M . 

BROADCAST MONO TRANSMITTERS 
MINI POWER OF 75dbuV/m Af 3 

METRES ALSO 1 WATT POWER ALSO 
SIMPLE BROADCAST CONSOLE 

·(049) 61•1058 

: . KIT REPAIRS 
Kits repaired from all magazines. 

Switchmode power supplies repaired. 
Design work from start to finish. . 
Computer software consultancy. 

Ring anytime 9am09pm Mon·Sun 
EEM Electronics 

10 Bouverie Place, Epping Vic 3076 
,, (03) 4011393 

FIX·A·KIT 
KIT REPAIR AND CONSTRUCTION 

·· 3 months warranty on repairs 
J2 months warranty on construction . 

·· •·. technical assistance. 

HYCAL· ELECTRONICS 
Design, Manufacture, repair of efectronic equipment 

' ' ' (02) 633 5477 



Amateur······ 
·· Continiled from p~ge 70 

..•. An example Radio News-.·~· --
To make things clearer, I will go 

through an example using Procomm. 
Procomm would be running on the host Morse practice : '. · · .. · 'both the NZ Amateur Radio &sociation 

· computer and the ROMloader tutned on. sessions for MWRS , .. , , . and the Citizen Band Radio Association of 
The menu will be displayed. . . ~e late~t issue of Manly-Waning~ ·. NZ. . 

'IYPe 'l' at the option prompt ancl the Radio Society's Newslettet advises that , ..... The up'shotis'that the final draft of the 
ROMloader will be awaiting an ASCII by· law which came · to~ N Morse practice sessions for the Soci·ety's · 1 m 1orce on ovem-
file in Intel Hex format. Now inside i ber 1 now appears to 1 1 · · mem.be. rs·· are being held each Tuesday · ' . , . ~ Yon Y to eqwp-

. . Procomm, the upload command (page- ment with a ....,"SITiltter · tp t 
) 

· evenmg from approx. 7.45 to 9.00pm by . . · . . . UQll power ou u 
.. ' up is pressed and .the protocol . type Vic VK2EVJ at his home QTH in n...,.. level greater than lkW'. 
· selected (7 for ASCII). Procomm will.ask. JAN Hopefully this. • m · s·tha·t · :"·t '' Why. As Vic himself has a code capability . ean mos amateur 

for the 'filename.ext'. . .· · , · of better than 60wp· m, he is in a positlon to radio gear, CB rigs, cordless telephones 
.After entering the filename and return · ffi 'd bl h 1 .. and other low-power transmitters will be 

the file wiU be 'uploaded' into , th~ 0 er const era e e P to those struggling .. exempt, and able to continue as before. 
. . ROMloader .. When uploading is com- to master the code for their full call . 
. · plete, the ROMloader will re-displarthe Update on · · Satellite' demos at 
··menu. Type '7' if you want to check that w.aitakere by~la'w' ·· .. Gosf.ord's Fie. Id. oa·y ,. . 
. . the data is correct and finally if all seems 

well, type '6' .to start lhe ,target system. . You may recall that in the September . Further to the Ceritral Coast Amateur 
The targetsysrem will now be running. If 1991 issue we published a report from Ra~o Club'~ latest Gosford Field Day, 

, .. we want to restart the program again type New . Zealand amateur Ian Andrews •. commg up this month on Sunday the 23rd 
'5' and then '6'. All very simple! ' ZlA~, on a n~w by-law announced by Julie Kentwell VK2XBR has sent thi~ 

One featw'e that may be of benefit to ; the Wmtakere. City Council - imposing item on what's planned for one of the WIA 
some people is .the ability for the target what seemed like draconian regulations on displays: · · · .. . 
system to write back into the ROM· all transmitters and other devices that Visitors to last year's Gosford Field Day 
loader's RAM, as if it were a 'real' radiate RF. All such equipment was to be would have noticed a small WIA home-
EPROM. While microprocessor emu· tested, and a special additional licence brew Aussat receiver demonstration, in 
lat?rs let you rea~ ~e registers, using the paid-'- all with the idea of ensuring that Wally VK2AXWs VideoSat bus. The over
wnte to RAM ability, you might be able they posed no health risks. Whelming response caught us all jlat
to. modify yollr program to write the .. Well, there's been an update tri this footed. There are many stories about how 

.. . microprocessor's registers . into · the story, sent to us from Mr K. McLe.ah of many amateurs tried several times over a 
ROMloader's RAM. . . .. , . Papakura in South Auckland. Apparently .. period of hours, to get into the bus but 

. Finally, , when you have finished. the version of the Waitakere C.C. by-law · they couldn't get near it. .. , , : ' 

. . . developing the software, the software reported by ZIA MB was only the 'first Well, the NSW Division of the WIA will 
·can be burnt into a genuine .EPROM draft', which was subsequently modified be better prepared this time! We will have 
· and installed in the target system per- a!'ter a further public meeting and submis- several displays, and a team of Aussat 
manently. , . .. <• s1ons from various bodies - including home~receiver enthusiasts'- including a 
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'· RUN MAINS APPLIANCES FROM A 12V CAR BATTERY/!! 

APPLICATIONS -

COMPACT • EFFICIENT 

',,, ·' 1' 

Remote Control Televisions, 
Stereos, Lighting, 

,.·Fax Machines, Video Recorders,· ·• 
. Rechargeable Appliances, · ·. 

Typewriters and many more ... 

· ]Model100-12 5150.00u'tarl I Model200-12 ' 8235.00ex~] 
J Choice Electric Company , 

1 JI""' 3 Prospect St Bowen Hills, Old, 4006 (07) 252 4909 

. READER INFO N0.12 

ELECTRONICS Australia, February 1gg2 

.. hands-on 'asyoubuyit' displ(fy-aswell 
as more and bigger satellite dishes, better 
pictures, more facilities and more fas-
cinating gadgets. . 

Last Gosford Field Day : pt?ople came 
fro'!' as far as Wagga to see our little display, 

. so if yqu come ~gain we. will inake y0u glad 
you did. On display will be receivers for 
· dijf erent types of radio and TV, controllers 
and accessories. Some cannot be bought 
~nd must be made by you- but inf orma· 
tion enabling radio amatellrs to 'roll their 
own'. will be available, pethaps 'with 
ready-made circuitboards which are being 

. deyeloped by.the WIANSW Division, along .. 
. with custom integrated circuits to make the 

.. job easy. , . 
More information will be broadcast by 

the WIA NSW Division on our regular 
Sunday broadcasts, as the big event 
draws Close. Listen on 7146/cHz AM at 
llam and 7.30pm each Sunday in 
February, for more details. See you at 
Gosf ord in the big blue bus! + 

. ~: 
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NEWS HIGHLIGHTS 
NEW.MICROWAVE TEST 
SET FROM MARCONI 

UK-based test equipment maker Mar
coni Instruments has developed a new 
portable microwave test ·set, which in
tegrates the facilities to perfonn a com
. prehensive range of tests on both 
equipment and components used for RF 
and microwave communications. The unit 
was demonstrated in Sydney recently by 
MI's Australian subsidiary. 

. . . , Designed for both field testing and 
<taboratmy use, the new Marconi .6200 

·· ·. Microwave Test Set (MTS) covers the fre. 
· quency range from lOMHz to 26.SGHz, 

·.· .. _and offers a standard of perfonnance com
parable with testing systems costing be- .. 
tween twice and three times its cost. 

The new 6200 MTS integrates what is 
claimed to be the fastest synthesised 

· wideband sweep generator currently 
_ available (resolution lHz) with a four- ·
-input scalar analyser, power meter, fre- _ · 
quency counter and programmable 
voltage/current· source. These facilities 
· allow it to perform fast and efficient meas
_urements of the performance and charac
teristics of both systems and components. 
It also offers the ability to perfonn real
time . fault analysis and location _on _ 
microwave cables and waveguides, using -
'synthetic pulse' frequency-domain 
reflectometry (FDR). 

. -Much of the new test set's impressive ·· 
Jlerf onnance stems from the use of two 
32-bit 'Transputer' microprocessors, one -
. for system housekeeping and the other for 
· signal analysis and processing, which give 
it exceptionally powerful 20MIPS 
processing. It also features a high resolu- -
lion . colour display, with an intuitive 
graphical user interface (GUI) for easy 
and efficient use. -
i The fastsynthesi8er used in the MTS 

eliminates the need for a second live refer~·· 
ence detector for many measurements. . 

Thanks to its fast synthesiser, the FDR 
facility of the 6200 allows real-time loca
tioff of discontinuities and faults in 
microwave antenna feeders and transniis· 
sion lines, with a resolution and accuracy 
typically 10 times that of non- synthesised 

FDR systems. Faults can be located over 
distances of many kilometres, and pin
pointed to within a few millimetres -
typically in less than 600ms, and all 
without the need for external processing. 
Marconi claims this is the only scalar sys
tem to offer this perf onnance, currently 
available . 

- ! uses patented technology to achieve true 
.. I synthesised sweeping - over the Jull NEW a· . E. ADQUARTERS - A new : computerised distribution 

26GHz, if required. Every point in the ··_ ·. management computer system has also 
sweep is synthesised, which enables the fOR JAYCAR ·.- been installed. 

·testing of even the narrowest of filters - Jaycar Electronics has moved into a -- .. Jaycar Managing Director Gary 
. including devices with Q's as high as new 15,000ft2 warehouse and operations Johnston says that the new facility will 

10,000. A typical 400-point fully syn- centre in the Sydney suburb of Rhodes- , ena~le the company to provide even faster 
thesised sweep can be made in less than centrally located to the major interstate service, t.o its 10 fully-owned stores. _ 
200ms, allowing interactive tuning road links. Mr Johnston said the facility will also 
without compromising accuracy. Levelled , The new facility houses all of the firm's enable Jaycar to expand its store base, 
accuracy is typically within +/-0.5dB, and administration, warehousing and distribu- which was impossible with its head 
patented source matching . system -· tion operations. quarters at the previous premises. 
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·OPTUS 0 'FASTTRACK' .. ;,, 1A1JSTEL. CRACKS'DOWN'ON 
' , .. ~ i ', ' , . 

. INFRA TRUCTURE •; .·.:, .. : . '.ION·PERMlnEDPRODUCTS ··· ' ,. 

Al1strali~'s new second telcc0inmunica:~ J · · ·The ' Investigations · • I11specrorate · ·· ·of 
.,., '' 

.'':', ! 

tidhs carrier Optus ·Communications is ,J\ustralianTelecollllnunieatio11s Authority ·· 
planning td invest ovet $4 billion over tlie '(Austel) has begun cracking down on sup
~next five ~' to 'fast track' the ·estiib· ·Pliers of telephones, ooswering machines, 
:Ushment ~f its inftastructure; accord- fax machines and other telecoinmunica-
in~ to thej,cotis~r~um'~ chairman Sir tions equipment which is not .~uthorised 
Bnan Ingh.S.·This is expected to be the for·connection to the Austtaliah network. 
'largest ·privately-funded project ~in This.is ·because some suppliers are still 

I Australia for the 1990's. · :· ·· · ·: . ·. · .selling such 'non-pennitted' equipment to 

' i Only p~lidS · 
. that carry on AUSTEL . · 

·Permit have been tested lo 
meet AUSTE~s safety and · ' 

··, · technical standards. · · ,, : 
! · Sir Briartl~explained that deploymenrof µsers,oeven though .a penalty of $12,000 
, the Optus !network Will involve estl\b~ ~pplies :for' both selling .or :supplying . .. 1 . , .. : . , 

.Ji~hing a fibre-optic backbone network such equipmen~.and/or connecting .it to , ,,1 , •• -: • 1.... • . . . .,. . . .... , ,,, " ....... . 

I' "f!' I/ 11 , ~ I" • 

"" ••• µ ' 

from Cairns; through the eastetn states the network. ·" . 11 • • ·,t1ecc'equipmerit carrying a distinctlve 
~~d AdelaJde to Perth. This network . · Austel has ·also launched an .education logo, indicating that ithas passed Austel's . 
'will be cdmplemented by highly 1 ad- program, to .raise consumer awareness tests and requirements to become a Per-

l vanced digital switching and transmis"- regarding the need to ensure that all equip- mitted. Product. Suppliers of permitted 
i sionsystems. ; ·· · . : ' . .. ment ::is permitteci.;Called the Permitted products·are being encouraged to use the 
1

• Optus Cdmmunications is 51 % dwnoo Products Program, this is emphasising the logo in . the promotion and marketing of 
' by Mayne '.Nickless, .the AMP, National .. need for users to onlypurchase and con- fheir products. . . t· . . . . .. I . •• ••••• :1 

Mutual and other .institutional ·investors --:-:··.-.... -... -. -. -. -. -.. ---------------• .t ,-; ?i. <,'' ·,:-·~1 - _1' ',, "' ,_ ," -' J/ 

(whose inilitests are ·managed by the Sb closely. It :Mr :Wood ·said that .80% •of teiiLclll'tently haridles between 4000 and 
AIDC Telecommunications , 1 Fund Australia's pdpulation was now:covered 4500callseveryday. ',( .. < .. , .. 
'.Managenierlt), ,and 49% owned by .US- by Telecom's MobileNet network, while .Anmarsat-C ,is .rapidly · .. becoming .the 
based Bell \South and UK -based Cable geographically the netwmk covered more basis for a wide variety ofland mobile ser-
and Wireles.s. It plans to 1ntroduce domes- than 25 million hectares. The next largest vices including fleet management and in-
tic long distance and international services coverage area ·is· the UK, with 13 million formation $ystems for the road transport 
bytheenddftheyear,anddigitalcellular heetares:r• 1 

••• ;·· ·' ., , industry.<Portable Inmarsat-C terminals 
.services for mobile and personal .com- r ·To datt Telecom baS invested $600 mil- are ·also increasingly being used by jdur
munications iearly next year, based on the lion in the· mobile network, •and plans to nalists in 1he field and by companies for 
European Global System 'for Mobile continue investing at $50 million annual- remote .monitoring and control applica· , 
Communications (GSM) standard. ly. "Austtaliahs have shown they want .tions .. ;- . 1 .i' .. I • 

1 '. The consortium apparently plans to ose~ ... mobite·phones;·antt that they want tO' use 
. f'\ussat's facilities for those services for them just .about anywhere"; :said Mr 
· . which satelllte delivery is best suited, such Wood. . ... 
l ·as<TV distribution pay TV ·remote TV ... , , 1 ' ., ' • I ,., 

:, and radio broadc~ting, da~ and VSAT 1 
.:. INMARSAY ~c ' ' .. .. .. 

services, ahd mobile .satellite com~ 1 ·NOW·GLOBAL··· ,.·. ... . 
municatioTis. It 'apparently has no plans . . .. . , • · "" ·. , ', 
to. vary. ,Atltssat's ,existing .. contractual , ,. }nmars.at~, ,the new .mobile· satefli~ 
cotnmittmer1ts relative to .the .new B- commumcations system that features ter-
series satellhes' • . . · ·· 

1 

• minals small enough to be hand-portable, 

I FASU·O~H OF ,, ,":_ ~;~~~Ary~~~~~ 
MOBILE~PHONES .; ····~'·· .. :·r ;atsouthbury,Connec~cut,m~eus .. : 

. 1 • 1 ... • • { • .,. , • , • The Southbury station provides Inmar · 
·. Despite the recession, ·Australia's · sat-Cservice 1 to the Atlantic Ocean·West 
mobile. pho e . network ,is .currently .ex· . , 1 .. coverage region, . .an area .which· includes 
pandingattlforateofneatly'50%peryear, most 1of;,North and ,South America, 
according td Arthur .Wood - Telecom 's .. western Africa and western Europe. . . . ... 
national sales and marketing manager for ,.COMSAT .has also inaugurated . its 
MobileNet. ·IThis .makes .. it .one I of ·the . Santa Parila, California, station for service 
fastest growing in the world . .:·" ; . : ...•..... · 1l0 the Pacific Ocean region, bringing to 10 

"Our current projections indieate .that :.,-the number of land earth :stations·around 
by the year.~()()(), more than :60% of all > the world offering.the lnmarsat-C service. 
calls will haye a mobile component"., Mr .r. A further l 1 stations are in the process of 
Wood added! 1 . :.. :· •• , :·· • :. , • • : • 

1

: r being commissioned and at least 16 more 
"The usage of mobile phones in the are planned. .1· '·":" ' ··' .. 

central business districts pfSydney and ,. ··:: Introduced early.in 1991,the Inmarsat
Melboume means :that base stations are· :C system allows.two·way~ttxt <>r data 
being erected as dosely-as 500 metres;to messages of up to iseveral pages in length 
make lsure lhe :network's ,tapacity iean ·' :to .be· sent 'and received between 'fixed 
cope with the demand. Only in some· sec· . · telecommtu1ications networks and mobile 
tions of New York are base stations spaced terminals anywhere in the world. The sys-

POWER SUPPLY : ,, I.' '. 

VIA OPTICAL FIBRES ·· ···· 
':•'A pciwefsupply mOdllle has' been: fabri~ 
cated •at Siemens Central Research 
Labortitories in Erlangen, Germany;· with 
~high power laser diode array as transmit
ter and · GaAs photoelement ,arrays as , 
receivers. It can transmit. 120mW ··of 
eieetric. pawef thrdugh a lffmetre Idng 
optical fibre. ' : '. . . . "• ' : ' ' 

The transmitfer'ttsed is: a high powered 
laser ·· diode array· developed ·by ' the 
Siemens Sem1conductor Group;~ with 40 
strips and ·a rriaximum · optical·· output 
power of one watt. It is connected to a pig~ 
tail approximately one metre in length, 
from which ,the light is llijected ·into a 
400uftfstep~index quartZ glass fibre. ·· 
; '·A mlllti-phOtoelemefit ··army based· ori 
GttAS · with an approximate· 2mm cmtl 
length, also developed by . the Semicon
Huctor Group, reconverts the light into 
electric current tit a:pproxittiatelf7V. The . 
array c:o11sists~f 4 x 8 tlistrete eletfients, 
some of them switched in :series to fa~ 
crease the output voltage. With optllnal 
matching of the cone ·of illumination to the 
multi-photoelement array, an efficiency of 
more than 30% was attained for the opti· 
cal-to-electrical conversion; tn1e efficien~ 
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NEWS HIGHLIGHTS 
Booing 747400.'The rurline is' schectrllM 
to fit 20 more Boeing 747s with Inmarsat 
tenninals between now and 1994. Other 

]JaSsenger rurlines committed -to- Inmarsat 
satcoms are . Air -Canadaj Air' France, 
Canadian _Airlines International,· ,Cathay 
,Pacific, Northwest :Airlines, Qantas, 

j 
I 

mously ·.adopted by the;, Etttt>peah''.atl·. ! 
ministrations. . . . , . .. ! 

cy of the overall system was about 2% at 
maximum electrical power and a trans
mission length of lOm. The-overall ef
ficiency declines with increasing length of 
the glass fibres. Despite this, a power 
supply of over lOOmW can be realised 
over . several hundred metres with a 
6dB/km attenuation of the ;·light in the 
glass fibre. . . ' " . , 

Such powet 'Supplies can be used for 
sensors in the· high-voltage range,fotex
ample. Apart from the power supply, sig
nals can also . be _transmitted along the 
:optical fibre: all electrical connections to 
the test instruments are thus eliminated. 

Saudiaand United Airlines. ".1 , " 

'.Celli VOTES :FOR HD·MAC:: 
, , Tue working patties and task groups of 
rthe CCIR (Consultative Committee for In
;'temational Radio), meeting in Geneva in 
November adapted a breakthrough 
recbmmeridation on the HD-MAC trans-
mission standard. -i 

This proposes that 5bHi countries sfart-

During this CCIR meeting, ·it was \ 
.agreed _that the existing studio standard 
; using :1250 lines and 50Hz field frequen-
.cy, developed within _ the -Eureka 95 
.project, ;should be incorporated in· the 
annex . of --~the .already . ~xisting ·· CCIR 
recommendation 1('1), which describes 
some parameters. However, noequipment 
could . be .designed .according to this 
recommendation,• because the .most-·im
·portant parameters, such as field·rate and 
number of lines, were still missing. 

ing With MAC transmissions,: and which 
.THREE :MORE AIRLINES ·. > .• ··· wish to continue with .a compatible high 
-- - aefirtition service,· shOuld 'use the ·HD-

The CCIR has now .recognised .. the 
:necessity to specify the two existing sys
.terns (the European 1250/50 for 50Hz 
countries; and the Japanese 1125/60 for 60 
Hz countries), so that further implementa
tion of HDTV studios can continue at full 

tH00$E Al RC OM .. -! .. _ MAC sys~m as ·given in the annex df the 
·. ChinaAirlines,FinnairatidS~i~~~ ,.J'ecomlnendation. }bis decision is an im
~ fit their new McDonnell Douglas MD· _portant advan~e. for. the . Euro~ HD,-
1 ls with Inmarsat satellite commonica~ ~C transmiss10n . s~dard, which · is 
tions equipment . In the biggest single . bemg -tlev~l~ w1thm' ~e Eureka 95 

speed .. -- ... 

sllltl'st 1~1··1·:· ._· : ' ~ ( 

MOTOR DEVELOPED -- ·· ,. ·: ;, -

Satellite avionics deal to date, the three air- ~ThTV lJ!'OJect. .-.b .. ti f th E Ica-95 
lines have selected Inmarsat type-ap- . e prunary 0 ~et ve o e ure _ 

.. Toshiba Corporation _claims ._to .. have 
developed· . a .. prototype .ultra-small 
electromagentic/motor with .. the .smallest 
outside diameter ever achieved. The new 
motor, . including bearings, coils and . a 
magnet, is housed in a Smm long cylindri
cal casing which has an outside diameter 
of only 3mm. This is 40% small than cur· 

proved mamifacturers; HoneyWell-Racal, prDJ~! has ~ways been downwards com· 
_~supply up to 60 sets of satcoms avionics pattbility with ~e MACfPacket. system t? 
equipment·. fills equipment will be .in- ~o~ for~ mtroduction of high defiru-
~grated intO the aircraft systems by Mc· tion teleVist?n· , The HD·MAC. dr~t 
Donnell Douglas on and delivered .to ~e recommendation has also boon unam-
airlines from 1993. The airlines are yet to · l ' · i ~- ' .· !', • ' : ' 

make a decision on which antenna they 1 

• : ' 

will use. "'-·< -·.•·:·· . .1·· 

Each installation will offer a total of six 
voice and data channels, capable of being 
used in any combination to support pas· 
senger telephony, facsimile and data com
munications services as well as all flight 
deck voice and data links with ground 
control facilities, -wherever in the . world 
the aircraft may be flying.. . _: .. -
1 • Calls from aboard aircraft are routed via 
Inmarsat satellites and through ground 
earth stations {ESs) . which deliver them 
into national . and -international telecom 
networks. GESs are owned and operated 
by signatories of a number of Inmarsat 
membercountries.; : .. ". . -..... : ,, 
_ 1 Several GES · operators have teamed 
together· to ·provide .global aeronautical 
communications ·using the _ Inmarsat sys· 
tem; China Airlines, Finnair and Swissair 
have contracted with the Satellite Aircom 
consortium. that _ comprises .- France 
Telecom, OTC 1 .Ltd. ·pf Australia :and 
Teleglobe Canada, for the provision of In· 
marsat satcoms services. This consortium 
uses GESs at Pleumeur Boudou (France), 
Perth (Australia), Weir (Canada),, and 
Niles Canyon (USA). . • . . -- __ . 
.. Jn September last year, commert:ial rur~ 

, line passenger telephony was inaugurated 
on a Singapore International Airlines 
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NEWS BRIEFS 
t Mr. John Dougall, with 26 years' experience in business development and 

administration in high technology industries, has _been appointed managing 
director of AWA Limited. He .took up the position in January, following three 
ye~rs in whic~ Mr ~ohn Iliffe has performed the dual role of chairman and 

.. , ch1eve executive officer. . .. . ,. , .. . . _ . , -. . _ . , . 
• Electronic Development Sales has appointed its Queensland distributor ECQ 
: · .. Electron/cs to be its Victorian distributor also. (ECO is the distributbr for EDS 
.··:--not EDS the distributor for ECQ, as we accidentally stated in the December 
issue of EA , - , -· · . .- . · · . . · · - ·· .. 

.··Mr Dean V~ughan has .been appointed as Melbourne Sales Engin~er for 
··"''Thomas Electronics. The company has relocated its Melbourne office and 
. ,eservice facility to larger premises at~ 9 Stewart Street, Mount Waverley. Us new 
: phone number is (03) 887 8900. . - _ .. _ ,, .. . .. · , , . . , ... 
e Siemens has appointed Darren powierski ,as Applications Engineer in its 
,. electronics components department. · , _.. . , . , _. .· --· .. · 
• Brian McGoldrick has been appointed Genaral Manager 'of Sydney~based 
: · audio distributor, Ross Electron/cs. _ _ .. 
l')'Paul Cummings is the new Managing Director of Han/met Australasia; replac
;- 'ing Jonathan Pinshaw who has been appointed Chief Executive Office for the 
:. Hanimex Corporation in both Australasia and the United Kingdom. . 
•Quality Technologies Corporation has· completed its purchase: ()f Harri~ 

Corporation's optoelectronics operation. All such products previously supplied 
: by ·Harris will be be ·supplied by OTC (represented in Australia by KC 
Electron/cs). _ _· · •--- · · · . · . 

I Darling Harbour, Sydney will host _several exhibition5 next month. Optical& 
· Image Processing is on 3-5 March, with PC92 and Communications and 
.'. :·office· Technology 92 being held concurrently on 10-13 March. - . 
• CADEX'92 (Computer Aided Design EXpos) will be held in March a:nd Aptil, 

-·with three shows in NSW, Victoria and Queensland. Exhibitors can register by 
phoning 008 077 622. -, 



rent l. which havC been reported • '''rn:;·-,,?y:;r<'o>;7!t"7:'s!''11>11:Hcxnn0:xT;'17?x:0::n'::·irn1rw:"0tct'l!'}lff 
as having an outside diameter of 5mm. 

Researct1ers around the world are now 
engaged in~, ~umber ~f major proj~ts tc> _, _ 
develop ' 1cromachmes' - mmute 
hardware s stems expected t6 have wide 
application I , in the inspection of small 
diameter tUbes and piping in industrial 
plants. Ahdther potential area of aJ>Plica--r 
tion is medicine, where· it is anticipated 
that a futurh generation of much smaller 
machines may be directly introduced into 
the human &ldy to carry out inspection of 
the digestive tract and !he bloodstream., _ 
- The compact . size of the motor is -
·achieved tllinugh the use of Toshiba's ex·' ,.,_ 
pertise in precision machining technology 
to fabricate Jniniaturised components. The 
motor's three coils are wound from fine 
wire, and have a diameter of only0.2mm. 
,The magnet is manufactured by using 
EDM (elec!rical :discharge: machining), 
Md -the site of the , motor , is further 
,reduced by \the incoiporation _of a dedi
-cated IC to control the direction of the 
drive -removing the need for the-posi
_tion detecting sensors and brushes found 
in conventiohal ultra small motors. , - , 
, , -Toshiba's JJrOtotype requires only 2 ~3V 
:of power, to \achieve a driving power of 1 
x 10-s Newtbn metre. The design also of
fers flexibilil:y, in that the driving power 
~ be enharlced by increasing the length 
.ofthe motor, including the length of its · 
coils ·and magnet, _while maintaining the 
current outside diameter. - , 

1ANYtlt'11NG GOES'",·;: ( ',., 
PRIZE WINNERS - ' --; --
- The re~>onse ,to ,' :0~1 '. Oatl~y 
Electronics/EA 'Anything Goes' Com
petition (whihh closed on November 30, 
1991) was mlost.gratifying - our thanks 
to the many, many readers who sentin im
aginative applications for the .. Helium
Neon _Gas Laser (September 1991) and 
:Night Viewe( (October 1991) projects. 
,,. After · mul:h· . ,reading · , through . the 
veritable .·rndnnd of entries, ,and ·then 
~ebating .am~mgst 'out judges, we were 
finally a~Ie to1

1
select the winners. And here 

they are. J , - .. , 
-FIRST PRIZE. Winner of the l$iJl)' ·starli~ht' 
Night Viewer (jtalue $1595) ·was Mr Lawson 
James, of Jinlialee in Queensland, for his 
Veterinary Las!!r Acup~ncture Unit. ; , .; 
SECOND PRiZE: Winner of the 7mW 
:Helium-Neoni· ~as Laser System (value 
$520) was Mr ,Ian Richie, of Turner m the 
:ACT, for his Ni ht Ranging Viewfinder. •-
THIRD PRIZE: Winner of the Night Viewer 
Kit (value $299) was Mr Robert Marcussen, 
of Paradise in S;outh Australia, for his Noctur· 
nal Wildlife Phdtographic System. . . 
FOURTH PRIZE: Winner of the 1 mW Laser 
Head and Power Supply (value over $259) 
:Was Mr Jeff Fl~ll, of Windsor NSW, Jor his 
Smoke lmager. 1 

• 

;. 
_this plioto was taken when the Sydney end ofthe;new Ta1m111 2 Australia/NZ 
fibre optic cable was being brought ashore end l•id at Bondi Seoch. The cable 
ship Vercors Is visible offshore at upper tight, with tht cabl1 path Identified by a 
rawof spherlcalfloats. ", --- - - . . - . - 'I,. - _, - - - ... 

' ',, . ~ ' . ' 

FIFTH PRIZE: Winner of the 2mw Laser .MMotr Gor.orSanpe. '~foiko0:vtr·ic0,111Wranf·o--rseLarit!~ Nt··~nwg· ,-n(Pe-)WM 
Head ahd Pow~r Supply (value $210) was ~Co .,. i: 

Mr Simon Jansen; of Avondale,· Auckland PRIZES 2&45: The winners of the Stereo 
NZ, for his .system to measure the VU Meter Kits asdesctibed in the June 1987 
,wavelength of light. ____ . __ , . . .. _ _ issue (ee.ch valued at $14.00) were: - . 
.PRIZES 6-25: The ·following ·entrants 'each Mr Ross Geraghty, New Farm, Old 
won a kit of parts for the PIR Alarm Module, Mr Goran Panjkovic, Wallsend, NSW ' 
as described in the May 1989 issue (value Mr Graham'Cooper, St Lucia Old , 
$47.85each):' _____ .. :- . _ :_ _ _ MrRidlardl1owe,Browns'8ay,AuctdandNZ 
Mr Brett Sandercock, Colonel Light Gardens, Mr Mak O'Doherty, 8roadford, Vic , . - . 
SA (Si1rle Laser Auler) . _ , . _ _ _ D. Rigg, Parkdale,Vic __ _ , . : ! ,,. 
Mr An rew Helgeson, Devon' 13ark, SA Mr Ben Sf>!ey, .Sheldon; Old , .. _ ,. _ .:,. . • .,, 
(Laser Image Scanner) Mr Daniel Ociyte, West Penn~ Hills, NSW 
Mr Simon Hildebrandt, Mona Vale; NSW Dale Dikker, Middle Park, Vic . · 

1 [Laser 0SCJ11oscope) • - I ' ' ' P. Samootin, aerowra, NSW .. ' • . 
Mr Otto Priboj, Garramar NSW (Laser Scan- M.V. Attwood, N. AockhallJlton, Old , 
ning System) , . , ~ . . , . __ ..•.. _ , . Mr Michael King, Undfield NSW 1 , , " , 

Mr Denis Krslovlc, t\OsQ!ands NSW {Laser Mr Ben Gilmour, Port Macquarie, NSW .... -.. 
Dance Pattern Projecto~ Mr _Steven Horne, Alton~, Vic ; ____ .. _ __ , 
Mr Alex Hasker, Beaumarisi Vic (Seff ·levell· Mr George Cratchley, Elizabeth North, SA 
ing Laser-Dumpy Level) · _ _ · - - --- : B. Falleen, Wallangra, NSW 1 · 

Mr John Eastoff, Valley View, SA (Electronic Mr Andrew Trickett, West -Pertnat1t 'Hills, 
Fault Finding using IA) , _ .. , __ _ __ .. Nsw 1 ,, \ , , , , :: • - - • 1 : , 

Mr Erik lsokangas, of Kenmare, Old (IR Fault A. Lavaring, Gin Gin, Old .... n u 
Finding Viewer) - - Mr Brian Plummer, Hastings NZ . _ · 
Mr Carl Moser, 6f Glebe Point, NSW (Ultra- Mr Simon White, Sfad<burn, Vic : · 
low Cost Laser) , ·- · · · · -· . . c. Our congratulations to thesJ winrieii~ 
Mr Robert Hatvani, of Glen Iris, Vic (Laser who have been sent their prizes by Oatley 
-~~~w~n:i~~kinsdh',ot·w~ttle···Park, $A Electronics. We would also like to give a 
(Mohitoring Darkroom Equipment) , - special crnnltlMdation to Mr Otto· Priboj 
Mr Paul Marson; of Royal Oak, Auckland NZ _of Camunar, NSW, whose second entry of 
~Darkroom Viewer) , · · - • . , ' . · a Laser Pointer was very well executed-
Mr Wilp Booth, of Lake Eacham, Old (Study· but could not re included in the j'udging 
Ing Native Animals) __ __ _ _ _ ·. _ , , 
Mr Dou~ Sinclair, of ~ozelle; NSW (Stud~ng because it didn't use either the He·Ne 
Wild Animals) . , . - _. : . - , · Laser or the Night Viewer. We hot£ that 

. Mr 0. Mclean, of Keilor;Vic (IADetection Of Mr Priboj might allow us to describe this 
Geological Vents/Fissures) . , , _ __ _ _ _ . · unit in the magazine, as· a mini project.·· 
Mr Jeff Necker, of Hurstbridge, Vic ,(Laser TEKTRONIX WINNER ,. ?· ,,. .. / 
Sighttine/Fall Guide) __ _ . __ 
Mr J. Mcleod, of Scarri'~ss;· Old (NighfSex· • Tektronix ·Awtralla··tt¥ advised ·the 
_tant) ' _ :' ·, · ,, winner of the free DMM, <>ffered fa :its 
Mr Antony,Hendro,,''Baulkham Hills; NSW recentptonlotiontoEAsuhscnOers: ,~ "i 
(Head-Mounted IA lmager). , • , .-.· _ - Mr V.S. Venkatesan, Director of Biomedical 
Mr David Timmins, of Kingsford, NSW 'Engineering, R.G.H. Hollywood,,Nedlands 
(Model Rocket Tracker) WA. - + 

.·f'(:f 1 ,[_','.'-f;< i,~ ~ ,,";,{,,,,,/ ~)·,( '',(',•' •',,+•• ;','' 1
/' '. 
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Computer hardware/software review: .. 
'' ,., '"' 

MICROKEY AUDIOCARD: ·.·. 
··.DIGITAL AUDIO. FOR YOUR PC 

Add the power of voice, m~sic or Sound effects to your favourite graphic$ pi'ogratll Wit~ thiS packag0 
from Video Associates. It allows the user to record sound onto the computer's hard disk, then 'play 
back' the audio file as a matching graphics file· is displayed. . ' 

',' < \'. 

by ROB EVANS 
\ ' ' ' 

,·1, 
' '·, ,'. '' i•'. ,L 

1 

• Those who are involved in public or . software available for the IBM-com- practice, this 'apparently means that data 
·corporate presentations will .be.·· well . patible (MS-DOS) range, the .Video As- compression 'tatios ·Of roughly 3:1 . are 

· aware of the persuasive power offered by. . . sociates people seem to have taken a great · ··achieved as the· audio files are stored on 
a relatively .. standard personal .computer deal of effort to ensure that the Microkey · your machine's hard 'disk ....... so at a 
(PC), when running one of the popular AudioCard system is compatible with vir- 16kHz sample rate, one minute of aUdio 
slide . show/presentation software pack- tually all graphics programs (more about needs <'.lnly 480K of disk ~ace. Full / 
ages. These programs allow the PC to dis- this later). .· . . . , . . . points go to the designers for this feature, 
play .. a · pre-determined sequence of ·. . The computer's hardware .. reqwrements since without such compression techni-

. graphic or·.text images, either under the are quite straightforward, . since the ques·sampled audio files can easily grow 
automatic command of a programmable Microkey AudioCard system is based on to quite an alanning size, particulatly at 
'timetable', or in response to simple key- its own dedicated card which is designed the higher sampling rates. · . " . 
board instructions. To make the most use to fit into the 16-bit expansion socket of ' In ,this respect, the card's matching , 

: of your existing software, the presentation an AT-compatible machine, and uses the software can selecfbetween sample rates I 
. , program can generally import the images standard hard disk to store the audio files. of 8kHz, 16kHz and 32kHz ~·which in 

from a :wide · range of spreadsheet, Although the supplied manual strongly general suit speech, ·music :and hifi 
graphics or wordprocessing programs ~ recommends a machine equipped with recordings respeetively. Ytttually all'the 
or in some cases,. use a screen capturing the 16-bit AT-style bus, the card will ap· card's functions are in fact under the con
utility to create its own image Jiles by · parently operate successfully when in- trol of the Microkey AudioCard software, 
.sampling the display's video memory. · ·· stalled in the 

1
single connector. 8-bit which is a suite of programs under. the 

As effective as tl1ese programs are in expansion slot of more· modest PC/XT . command of a versatile menu-driven r-JS· : 
creating a sttiking and animated visual machines. In this case , however, we tern called 'Mkmenu. . . . .. . . i 
presentation, they tend to offer little in the suspect that the restricted' processing s· 'oftw' "a" re' ' ',• ,.. 
way ,of matching sound effects other than speed of these PCs could produce some 
perhaps a few plaintive beeps ·· and timing bottlenecks ·with the Microkey .. ·.The Micro key AudiOcard's ke~el pro
squawks frotn the ·PC's internal· speaker. AudioCard system.· The full 640K com- gram (Mkmenu) is a fully programmable 
To correct this imbalance and exploit a plement of system memory is also recom- system of pull-down menus, which calls 
PC's full .potential' for sophisticated mended, by the way. . . the .various routines .(record, playback, 
presentations, , Video Associates · .. have · The card itself is a highly · populated configure, etc) under the control of the 
developed the Microkey · AudioCard sys- full-length device, with the various audio PC's mouse ·or . keyboard. If .. the i 

tern - which .in effect, .offers all of the input and output connectors installed on Record/Playback option is selected for 
hardware and software needed to produce its end mounting plate. There are four example, Mkmenu loads the card's TSR 
a corresponding audio show. · · · . .. · . · · 3.Smm sockets in total for external con- 1 {terminate and stay resident) .. driver ! 

· In contemporary buzz-word terms: wel· nections, with two assigned to line and mkdriver.exe, then runs · the actual ·re- ' 
come to ~multimedia'... microphone inputs, and the remaining ' corder software mkrecord.exe .. 
The Microkey . . . . " . couple for line and headphone outputs. , When your · recording session . is 

;The latter ·.connection . is ·driven by . the .finished , (you have selected EXIT from 
AudioCard 'System · · · · .. _. . card's own l.5W amplifier, at a level mkrecord's pull-down .menu), the card's 

Since IBM-compatible PC's "are' ar- determined by a headphone volume TSR driver is 'unloaded' and you are 
guably the most popular machines in the control - which is also mounted in the returned to l\.1kmen\l. This is all done 
business world (where presentation end plate. . .· . ... ... . , under the command of standard MS-DOS 
software 'is .generally used); it's not According to .the .informatfon·suppli.ed batch files, which as it happens, are ini~ 
smprising to find that the Microkey by Video Associates, the card uses 12-bit · tially generated by Mk.menu itself. 
AudioCard system has been designed for sampling, and encbdes and decodes the ·.·:. This operation ·is· really quite clever. 
this type of machine; While there's an information using 'Adaptive Differential When an option is selected in Mkmenu, 
enormous range of presentation/graphics Pulse Code Modulation' or ADPCM. In the program immediately terminates and 
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delivers af· S error code which is 
specific for selection. 

This in 1111 is processed by a master 
batch file rmenu.bat) which re-directs 
proceedings to the appropriate operating 
batch file.I . . For example, selecting 
Record/Playback in Mkmenu might force 
a DOS errdr level of 8 as the program 
terminates. the main menu batch file will 
then find tll1e line 'if errorlevel 8 goto 
1_8.bat'' which re--Oirects command to 
l 8.bat, ~rhere this in tmn loads the 
mkdriver anld mkrecord executable files 
as mentionetl above. Talk about creative 
batch file prOc:essing! 

While all Of the above may sound a lit
tle convoluted, it's quite easy to come to 
grips with orlce you are using the system. 
As it turns out, this is also quite a versatile 
and ingenious software arrangement, 
which offers1 a virtually unlimited range 
of programming possibilities, and is 
guaranteed tel nm on almost any system 
configuration. In fact the batch file sys
tem is so open-ended it could be used to 
control almdst any software, including 
normal DOS commands such as DIR, 
CHKDSK, etc. Very handy indeed ... 
. By the way, when you wish to change 

,any of Mkmenu's titles or operations, you 
just select 'Edit List File' from the main 
window, and simply change or add batch 
commands td a list file (mlanenu.lst) as 
required. Mklnenu will then delete the 
current operating batch files (1_8.bat 

and so on), arid generate a new series of since it avoids any complications by 
batch ftles which incorporate your chan- just monitoring the appropriate DOS 
ges (as recorded in .mkmenu.lst). Also, a function calls. 
number of list files can be stored under The program itself (mkslide.exe) has 
different filenames, and recalled with the a large number of command line op
'Load New Menu File' option, allowing tions, which can be used to configure 
Mkmenu to be totally reconfigured as the the linking process for each particular 
new operating batch files are generated. application. For ·example, program-

The Microkey AudioCard system's ming a batch file to run mkslide le pcx 
other main executable files can also be in- Ip c:'1nkav would instruct the TSR to link 
corporated into the menu system as re- the sound files to any file called with the 
quired; these are Mktest, Mkconfig and extension.pcx, and look for the . actual 
Mkslide. Mktest allows the user to type . sound files in the MKAV directory on the 
commands directly into the card TSR · machine's C drive. So if a file test.pcx 
(Mkdriver) itself, for testing purposes. · · was called by a graphics (or whatever) 
Mkconfig is a menu driven configuration prograni, . Mkslide would instruct the 
program which sets the card's relationship audio card (via Mkdriver) to play the test 
to the computer itself in tenns of interrupt sound file. 
(IRQ) and DMAchannels, the use of LIM With such a versatile software arrange
expanded memory, and so on. Mkslide is .. ment, the Microkey AudioCard system 
the key to the system's ·ability to link ·· could be put to many other uses besides 
graphics files to audio files, which ul· .audio/visual presentations. You could 
timately .· produces the desired even arrange to have continuous audio 
audio/visual effect . feedback for just abOut all of your com-

.· The linking system provided by puter operations - provided the action 
Mkslide. (another TSR .program) is calls a file from the hard disk. As you 
delightfully simple; it just monitors calls might expe.ct by the way, files with exten
to the PC's hard disk, and when your sions .com, .ex.e, and .ovl (overlay files) 
nominated graphics file is read from the are ignored by Mkslide . 
disk, it instructs the audio card to replay 
the nominated audio file. Such a low
level and simple system means that this 
linking process is quite independent from 
the software which is running at the time 
(say, a graphics or presentation program), 

On test 
··Once the Microkey/AudioCard sys

tem is installed (happily, quite a simple 
procedure), and an amplifier/speaker ar
rangement has been connected to the 
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Microkey AudioCard 
card's audio output socket, then you're 
ready for business. The quickest way to 
get a feel for the system, and .to have 
some fun, is to play back a few of the 
sample audio files via Mkrecord; these 
range from a screeching car crash to a 
trumpeting blast of reveille, which are 
both guaranteed to wake up the most 
slumberousofficestaff. 

I 

' ,,,. 

·'. "i',-, .. ' 

,' .. ' .. '','' 
.• 

····--······---~····· 

Despite the fact that the sample files 
have all been recorded at the16k:Hz sam· 
piing mte (as indicated by . their .sl 6 
filename extensmn), the resulting· sound 
is very clear and quite free from any ob
vious quantising noise or other digital ar
tifacts. When it comes to recording your 
own sounds via the card's line input or 
through the supplied microphone, the 
sound quality is equally as gratifying, 
once you have mastered the best record· 
ing technique for the job at hand. 

To help you through this· process, 
.Mkrecord offers an additional 'mixer' 
screen as well as its normal tape recorder 
style of RECORD/STOP/PLAY mouse-

Mlcmenu acts as a control centre tor the Mlcrokey AudloCard software, snd offers 
a series of mouse-driven pull-down menus .which can be programmed ro suit 
Individual requirements. The above menu system was produced during this 
review. 

activated buttons. The mixer is also total· straightforward task, once we became· 
ly mouse-driven and offers 'slide' familiar with Mkmenu's unusual batch 
controls for all input and output levels, · file scheme. The system's TSR programs 
'push-buttons' for channel assignments remain quite transparent to any graphics 
and muting, and a pe.ak· or VU-reading softwarethat we tried, and presumably if 
level meter. Again, this is a very versatile you do come up against a configuration 
system, and even allows the user to mix clash, this can be e.asily rectified with the 
the microphone signal with the audio Mk:corifig utility. All in all, the system 
from the sound files, as they are being eamy lives up to the designer's cJaims of 
played back. a powerful yet versatile multimedia pack-

Using the Microkey AudioCard sys- age that's simple to operate. 
tern for a full audio complement to a The only disappointing, if not down-
graphics presentation was also quite a right frustrating aspect of the Microkey 

Mkrecord shown with its mouse-driven 'mixer' activated. Note the various 
slider-type volume controls, and Its peak or VU-reading level meter. 
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AudioCard package was the operating 
manual's disagreement with the system 
software, in a couple of areas. It seems 
that the manual revisions (ours was dated 
July 1990) have not quite kept up with the 
software updates, where a number of new 
or changed features caused some con
fusion - particuJarly in mkmenu.exe, 
which is a 2.01 revision dated 1991. 
While such updates are usually covered 
by the text of a 'read.me' file on the in· 
stallation disk, this was not included on 
om evaluation copy. 

On the positive side, we were most im
pressed with the versatility of Mkmenu, 
the sound quality from the audio card it
self, and the generous range of additional 
hardware supplied with the package. This 
included a dynamic microphone with a 
matching clip, a set of lightweight head
phones (including spare foam covers), 
and a extensive supply of connecting 
leads and adaptor plugs. The Video As
sociates people have been very thorough 
in this regard, with the Microkey Audio
Card package including all of the com
ponents and accessories needed for 
almost any multimedia installation. So if 
this is your need, or you just want to add 
the power of digital audio to yom com
puter system, this package from Video 
Associates can fulfill your needs in a very 
elegant manner. 

The complete Microkey AudioCard 
system has a recommended retail price of 
$940, and is distributed by Lako Vtsion 
who can be contacted at Suite 1, 45 Wel
lington Stree~ Wmdsor Victoria 3181; 
phone (03) 525 2788. + 
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Why pay up to $150 for a label? 

.NEW 
. ·. 100 
.·. ••

1
' SERIES 
,\ 

Tue a dosl look at these APPA 
muldmellrs. Look 1amlllar? Thars 
bemuse lhey'11 sold under different 
brand names. And lhat means you 
could pay a lot more lhan you need 
to. , 

W1'Va seen lhl top Of the llne 
model Sllllng at around $150 mora 
than oor pr1Ct. So you'ra ~na that 
mueh extra lust !or Iha brand label! 

trs also an tndlcaUon ot how 
good Appa mellrs are that other 
people want to put their names on 
them! 
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430 H0403 H0413 .15 
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t V.ntllalBd tap llld s/df pallf/s 
Only$1US 

High Energy 3RU Rack Case 
• /dial for AmpHflBrs, Power Suppllrs, Chargtrr lie 
• BuUt-ln l#atslnk Side Panels 
e ljp to t2f1N Audio Output Sfages amnlldatr 
t Easy Installation of coonna fatis 
• Internal dimensions 125X371lt25()nm 
• Extema/ t11111Bns1ons 131lt441)c252mm 
• Chaice of G"f or Blacll PoWdercoat Front Panel 

Value at $111.95 



Silicon Valley 
NEWSLETTER 

Cheap software 
fools Al judges 
. Supporters of artificial intelligence 
development got a lot more than they 
bargained for recently, when a US$160, 
lOOK program tunning on a PC was able·· ·· 
to fool half a team of 10 judges into 
believing they were having a conversa- . · 
ti.on with a hwnan. . 

And several more judges were also 
fooled by some of the other five com- · 
puter contestants during the first annual 
running of the 'Loehner Price · 
Competition', in which computers are · 
teamed up aginst humans in a dual of · · 
conversational skills. 

AI supporters who set up the contest; · 
with a prize of US$100,000 for the com- · 
puter which fools all of the judges into 
believing they're talking with a hwnan, It's not mads In Silicon Valley, but S/emen's new 16Mblt dynamic RAM chip ls 
were disappointed. Some were even nevertheless state-of-the-art. The smallest elements on the chip have 
angry at the results of the first contest As dimensions of around ha ff a micron. A human hair Is approx. 100 times thicker. 
part of the event, 10 judges conducted 15 
minute typed conversations with IO com- ,words in a line of conversation. Before "This is astounding," said Bill Glag
puter tenninals, fom of which had human · · the event, most Al experts had predicted gett, director of the San Jose Office of 
operators on the other side, while the ·that chances were small at best for any of Economic Development "I just hope to 
other six were connected to computers. the judges to be fooled by the six frrst- ·God they're right," added Gary Bmke, 

The contest was intended to raise year entrants... president of the powerful Santa Clara 
public awareness about the .state*of -the~ County Manufacturing Group which lob-
art in artificial intelligence, and help Manufacturing back hies on behalf of the area's electronics in-
generate more public support for AI re- ·. to Si'licon·Valley? dustty. He added that he viewed the 

. search. Instead of showing vocational study results with considerable skep-
sk:ills that are impressive and still ob- The perceived trend in Silicon Valley ticism. 
viously non-human, the contest showed is one away from .manufacturing and Since the late seventies, Silicon Valley 
. how even simple programs are able to towards corporate administration and re- companies, after producing their 
trick human judges. search and development But that ap- products almost exclusively in Silicon 

The organisers were shocked to see parently is a false perception, as Silicon Valley dming their startup phase, have 
five of the 10 judges get fooled by 'The ,Valley was rated in a new study as the traditionally shifted production else
Therapist', a program that is able to keep· .. ·.·second fastest growing centre for manu- where in the US and offshore, when their 
up a 'whimsical' conversation and even · · factoring in the United States for the business became high-volume oriented 
inject humour. 1990's. .· and subject to intense competition. The 

"I felt very comfortable talking to it- · ... · The study, released recently by the Woods & Poole survey however, found 
it was making me laugh. It had a sense·' . Washington DC-based Woods & . Poole that California will have fom of the top 
of humour that wasn't like a · Economics company, said manufacturing 10 centres for manufactming growth. 
computer", said Nelson Reynert, one growth in Silicon Valley during the Industry observers said that if 
of the judges and a Harvard Univer- 1990's will be second only to Orange manufacturing is to expand as rapidly as 
sity Government Studies student,, "I County in the Los Angeles area. predicted in Silicon Valley, a new boom 
was fooled". Silicon Valley's manufacturirig sector in high-tech startups will have to occur. 

Joseph Weintraub, creator of 'The will grow some 23% by the end of the The last such boom occurred in the early 
Therapist' program will receive decade, with manufacturing-related jobs 1980's, when billions of new venture 
US$1500, the annual prize for the pro- · 'increasing from the current 274,600 to capital dollars, freed up by the lowering 
gram that is 'most hwnan' by fooling the 339,000. The survey's results were so of capital gains truces, fuelled the forma
most judges. The program comes with surprising, most industry and govern- tion of hundreds of new personal com
just 100,000 bytes of programming and inent officials in the valley were startled puter and semiconductor companies. 
is designed to pick up and respond to key and at a loss to explain the prediction. Any new upsurge in startups will 
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misperceive that an individual inventor is 
alone and vulnerable. But now Jhave a 

:dent B~sh been Iob~ying hard for. major friend who can help me," Hyatt /active-matrix displays. Saying IBM has 
:And with a new generation of personal said from his Southern Calif omia home. not made a final decision on where it 
computers jlust around the comer, a new Hyatt said that prior to the actual sign- '..will produce a forthcoming notebook 
wave of startups may indeed become - ing of the agreement, Philips had already PC, Akers said, "Of course we can as
a reality; -- · --assisted him in the legal battle with Texas semble complete computer systems in 

Parallel system · -_; · : · : , , " 
·runs at 130BIPS ··.: _·_- . -. _ 

Instruments, which is challenging the Japan and avoid the tariff. From an 
. - validity of Hyatt's patent at the US Patent American point of view, that-is an ex-. 

Office. Hyatt said he is confident the port . of jobs that exacerbates the 
Patent Office will uphold his patent~ A ,balance of trade." . _ · ___ .. . ... , _ , .. , 

··~~~ tas~ac~~ o!~a;s:; 
parallel processing computers, has built 

·preliminary ruling may be issued in the ' ·IBM, Apple and others are arguing 'that 
next several ·months:· · · 'none of _the US active matrix display 

As part of the deal with Philips,! the companies are able to deliver products 
Dutch giant has·Iicenced two portfolios commercially· in high volume and at 
of Hyatt's patents, covering such tech-· competitive prices. Only the Japanese 
nologies as·· microprocessors, microcom- have developed such capability. _. _ 

· -an RISC-based supercomputer capable 
of processing data at 130 .billion cal
,culations per second - -smashing. the 
recently sef:record of 32BIPS by .an 
Intel machirle. . . . , ·- .. ., · ... , 
; __ The CM-S from Thihking Machines iS 
built around 1024 SPARC chips .. Pre
viously Thinking Machines used as many 
as 64,000 lbw-end Intel processors ,-to 

f ~~e~~~~~nd °,f ~eed itssy.ste~ is 
.The company said it could technically 

string as mahy as 64,000 SPARC chips 
together, to \create the first supercom· 
puter to breai the one trillion instructions 
per second barrier. But such a system 
would have dost more than US$100 mil-

puters and Certain liquid crystal computer 
displays. 
, . In- -addition -to the ·tegal assistance, 
_Philips will pay him-.a-certain amount 
,in -cash as :.well. -Hyatt declined to 
specify the size ·of the payment, saying 
only that it was sufficient to fund his re
search . "for many years to -come," .and 
~ven to hire a small staff to help him in 
his research.- - , 1. - 1 -

Philips, he srud, is oDiy the first of a 
number of companies who are currently 
negotiating with him for licences to his 
microprocessors and other patents. 

lion to build. \ ' . · 
-· The new SPARC-based machine was 'Akers: Repeal flat 
ordered by lhe Los Alamos National I t "ff I 
Laboratory abd will cost about US$25 pane 8fl Of e Se 
million. At die low end of the line, a 32 IBM has fired a shot across the bow of 
processor system will sell for US$1.4 the US governmen~ threatening to help 
million. Thinking Machines emphasised boost Japan's trade swplus with the US 
.that the switch to SPARC processors will by moving production of a new line of 
not make pre~~ous software obsolete. - notebook PC's to Japan if the US govem-

Customerslswitching to the CM-5 line ment doesn't reverse the 63% anti-dump· 
will still be\ able to use their older ing duty it imposed last July on 
software while taking advantage of new active-matrix and ·other advanced flat 
SPARC-based! applications as well.· · ·panel displays made in Japan. .. .· 

\; In unusually critical language, IBM 
Philips Signs licensing·<' ; .... chairman John .Akers said IBM would 

J 
have little choice but to move hundreds deal with Hyatt : •:;,: ' . . ofUSjobsfoJapaninordertobypassthe 

'.·Gilbert· Hy tt 1has scored :a rilajot Vic- tariffs - because finished products in· 
tory in his bicl to get _the semiconductor corporating the controversial displays are 
industry to pay royalties on the micro· not subject to the import tax. 1 

processot patent that was awarded to him IBM's move came less than a week 
last year by t.111e US Patent Office. .. · · after Apple Computer filed an appeal to 
_,, Holland~baSed electronics gianfN.V. the tariff decision, which was aimed at 

- Philips said its North American Philips , protecting a handful of US flat panel star
subsidiary had signed a license for 23 of tup companies from their huge Japanese 
Hyatt's semi(:onductor-related patents, competitors. - , . -- -· · · _ · · 
including the microprocessor patent. . Apple has. Already moved . production 

·· Rather than money, Philips will pro~ of its new PowerBook 170 to plants in 
vide Hyatt with legal· protection ·with Iteland, :a decision that cost the US more 
'predator' companies that may take ad- than 300 jobs.· With other US computer 
vantage of hin\, as well as help -hitn in makers, as ' well . as Japanese notebook 
licencing his patents to electronics com- vendors · moving . production offshore, 
panics throughbut the world.. · ·- · the US may lose as many as -30,000 

"I now hav,e a large· mentor -ttrtake manfacturing jobs because of the active 
care of me. · Large companies often matrix tariffs. 

;Bush:wants:fo curb . \: 
, -

encryptionexports · .. -_ . 
. ~ Regardless of the ease of being able .to 
smuggle a floppy disk or send software 
code electronically out of the country, the 
US government - . under pressure from 
the Pentagon - 'is preparing tough new 
rules on the export of software that incor -
porates data encryption features. . .. 

Reports of a new Bush Administration 
plan to restrict export of data encryption 
softWare have sent a .shockwave. 
throughout the softWare illdustry. Cur· 
tently, software is a majodndustry where 
the US still holds a commanding .lead 
over foreign competitors. But that posi
tion may deteriorate quickly if US fmns 
cannot deliver data protection features to 
their foreign customers. _ .. . ' . - _. , 
, , Data protection is rapidly becoming a 
major r. concern -'.- in . the . industry 
worldwide, _and many companies are 
expected to demand data encryption 
features on their application software. 
If US finns cannot deliver such features, 
international buyers may look elsewhere 
for programs that satisfy their data 
security requirements. . . :,.. _ _ . ,. 

.. •While the .new plans have not been 
formally, introduced, Washington 
sources have been quoted saying ~e 
Bush Administration has been per
suaded by concerns over national 
security -· interests to propose strict 
curbs on the export of data encryption 
technology. In particular, the National 
Security Agency, the most secretive of 
US ,intelligence agencies, and one that 
routinely scans _foreign computer ·data 
transmissions; has been known to oppose 
the spread of leading edge data encryp
tion technology, even in the US market. .. 
· The US recently overlooked a supe~ 
rior public key data ·encryption technol-
ogy from RSA Technology in Menlo 
Park in favour of a much less ·sophisti
cated standard. , ·-· + 
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_High quatity·ccrv camera · . ·New case: for proj·e~ts · 
·· Philips is expanding tt range of CCTV .- Jay car Eleetronics has released a new 
.video cameras with the LOH 0701/10, a oroject case, the 'Jaybox' --·especially 
:high . perfonnance .·· CCD observation designed for instruments, power supplies 
Camera which is ideal for remote surveil- and similar projects.c : · 
)ance and process control, where a high ··.· The new ·case measures 250x ·170 x 
,quality image is reqUired.. .· i • · · 75mm fW x D x H),: and uses the· con· 
· Basedonthemodulard&signofthehigh ·· venient system of moulded top and bot-
perfonnance LDH 0702{20 camera, the tom halves, with removeable front and 
LDH 0701/10 is a· high sensitivity, high rear panels. . : . · : . 
resolution camera, producing exceptional- . . Both top arid :botilim ·•case· halves are 
ly good image quality. The camera has a provided with a set of ventilation slots, 
I{l" $0lid state interline CCD sensor with which align when the case is assembled to 
'microlens, and its characteristics provide provide efficient ventilation for eqnip
pptimal picture quality .of indoor scenes. ment such as power supplies. · · ·· · · ·· · · .· 
With a wide dynamic range, the .camera · ·1 · · • · th t tan be uSed with a fixed iris lens for many · An advantage over s1m1 ar cases·1s a 
• .d 1. uo· the frOnt and rear panels~ ate cut from 
m oor app tea ns. · · ·: · · · . · · · · I.2mm aluminium sheet, which not only ·Designed on a system. eoncept basis, 
the LDH 0701/10 is fitted with a mains 
lock , feature. This .locks ·the · camera 
frame frequency to the mains frequency, 
thus avoiding picture roll in a multi-
Calliera system. . , . : . .. ·• .. . . 
•. Applications meas include filrivai ahd 
departure lounges, ,transport .stations, 
museums and I bankS, It. is particularly 
suitable for .a wide range of outdoor ap-
plications. . . .' .... •.· . .... . . < 

For more infonnation'cifcle 241 on the 
reader service coupon or contact Philips 
Scientific & Industrial, . 25 Paul Street 
North, North Ryde 2113; phone (02) 888 
8222.1 .... > I' ··.·I , .. • •·, ·.• 

Logi6 pulser probe . · .. ·· · . . .. ;. 
. 0 K Industries has released the PLS· 500 
Logic Pulser for IC troubleshooting .. The 
pulseris switchable from 0.SHz to 500Hz 
pulse frequency with a 2us pulse width. 
Other features include a Sync out, Sync in 
and Ground for triggering ... 

The. 1~iihu~ outpu~ current: (tlp) 1s 
lOOOmA1 and the input freqtl(..'llCY is from 
DC-lOOkHz. The operating power supply 
is between +3.5 and +18V. . ; · · , 
... For more infonnt1tion; circle 242 orr the 
reader service coupon .. · .. or · contact 
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ElectronicDevelopment ~ Sales, PO Box 
822, Lane Cove 2066; phone (02) 418 
6999. ·' ". I ' • 'I' 

Programmable'clialler . ·: i,: 
. . The ..... Austialian-made . Nidac TE3 
'DialSafe' user-programmable dialleruses 
an existing •telephone line ·to· send a 
beeping sound to convey such condi
tions as security, medical or industrial 
plant · monitoring to three · different 
phone numbers. .. ' · 
, Its main · features · include: ,three 
memories which hold up to 16 digits each; 
two trigger inputsJor alann/emergency 
(with different sounds for each); remote 
shutdown from a called number; and key
board disable mode for security. : ,. ·· 

It dials each number three times; and 

•.\ .,' 

, ,, ''· '. • ,..,, ·, J•"'. .' 

: : ~ ' ,• ' ,i I' 

•. '1, 

provides a ngid arid rcliffily earthed sup
port for front-panel controls and rear· 
panel connectors, but can also serve as an 
efficient heatsink for· . semiconductor. 
devices. .: · · ' . 
··.Other featutes :6r the'Jayoox )ndnile, . 
built-in moulded support pillars for PC 
boards (inside both case halves) · arid 
metal-thread assembly screws which mate 
with moulded-in· threaded bushes, for 
greater reliability .. than 'self-tapping' 
·screws cutting into plastic. The case also 
comes completewith fourplaStic feet . 
· The Jaybox has the catalog number HB-
5930, and is priced at a very .reasonable 
$19.95. It is available from all Jaycar 
stores, or by mail order from PO Box 185, 
Concord 2137; phone {008) 022 888 (or
ders only). 

' ' ~ ' : } : ' 

,,, " '}· ',.'~-.~·i..,<' t',, ,.,_ (\- ~,,_,F.", 

can also dial pagers or mobile p6on~. The 
dialler . is , incorporated :in the · TKI 
~DialGuard' ... ·; . , . . .. , .'; 
, This unit includes a battery backu\); : 

power supply and charger. Its output can · 
operate a siren, strobe relay or any 12V . 
device, for up to .four minutes after: the · 
dialler is trigger. • . .. . 
· Another similar system .,;js· the . 
'DialCare' medical dialler. This personal · 
wireless transmitter can be worn or carried 
around the house at all times,.rutd is simp- . 
ly. pressed to call for help. Up to three 
phone numbers can be contacted, includ
ing pagers andmobilephones. · 
. : For more infonnation circle 245 on the 
reader service :coupon .or contact Nidac 
Security, 2 ·Cromwell Street; ·Burwood 
3125; phone (03) 808 9335 .... 



~um:Lure:s r ' CRT readout Scopes 
; . LED panel meter . ·• ·· ·.The COR-Series is Kikusui's newnmge 
: The DMS-30PC is a new digital of high~tech CRT readout scopes. There 
voltmeter which combines the latest in are eight models in the series, offering 

, . surface mount technology with state-of. digital/analog and analog versions , and 
· . the-art thick film hybrid manufacturing bandwidths of 20, 40, 60 and lOOMHz. 
' techniques. !The result is a fully encapsu- All rnodels in the series offer CRT 
1lated, low cbst, 3.5 digit voltmeter, with a readout for displaying set values, afong 
·choice of nine different LED colours and with cursor controlled measurement of 
· power options. . .· voltage, time, frequency and waveform 
· At less . ~an one . cu~ic inch total magnification. 
, , volume, the DMS· 30PC IS a very small Functions available include mrucirtmfu 
. digital voltmeter but retains a full size two channel simultaneous sampling rate 
·., (14.2mm/0.$6") 3.5 digit display. Its wide ' · of 20MS/s, digitised lOOMHz repetitive 
. variety of LED colours include red, green, 
:orange, yellow, amber and blue; high in· 
)ensityred and low power red, green and ' 
'~rang~ (less \than 1.SmA drain). Th~ 30~ 
.is designed to fit virtually any morutonng . 
, and display application. , : 

For more information circle .244 on the 
··reader servide coupon or contact QUiptek 
Australia, PO Box 129, Mootabbin 3189; 
phone{03) 51321328. < .. 
: Freon-fr~ high I , ! i ;' r , " ), 

voltage probe.··· , .. ,., .'
1
'. .• ;, ,,,~' •• , :. ; ., 

Tektronix~as introduced a ilew CFC
free version pf its 75MHz P6015 high 
voltage pro ~. The redesigned probe uses 
a silicone compound as a dielectric in
~tead of the1 CFC 114-based Freon. To 

:v•"' stimulate re~facement ()f the older ver: , : , 
sion, Tektronl1x is offering a $200 discount ' . 

· ··trade-in progfam. · · 

r' ~. r,'"; ; ; , .'' 
i 

. ' . '"' ' . ' .. , ~ 

'. signal in . the ,repetitive mode, : four 
; kilowords of memory capacity per chan
. nel, two save memories, , one-touch 
, switching between rem and storage modes 
t and direct copy of screen display using an 
(HP~GLcommand with optional GPm in-
: terface: · .· · · 
.r >BandWidtlis· range rrom 1 tOOMHz: th 
i 20MHz, with analog riiodels pnced from 
;$3500 to $2574 and digital/analog priced 
·frorn $4537 to $2689 (excluding tax). . · 
· •. · For more information circle 243 on the 
·reader service coupon .or contact Emona 
·Instruments, PO Box K720, Haymarket 
2000; phone (02) 519 3933 . 

\<\""<' 
"· l / ' 

P6015A µnprovements include a 
smaller com]>ensation box, wider com· 
pensation range, a larger, more durable 
ground lea~d crocodile clip, flexible 
cable and an optional 1 OOOX coding f ea· 
ture. The i015A provides maximum 
input voltage1 of 20kV DC, and holds a in a single run, and without constantly ment extremely water resistant. All 
1 oo millisecohd pulse at 40kV peak. reloading. The copier has one enlarge- calibrations are perfonned quickly and 

This high 1mltage capability makes it ment ~d tWo reduction ratios, ~d has an easily at th~ touch of a button. 
ideal for sucll heavy-duty applications as auto~atic exposure f~~e to give good Many ~lved .oxyg~~ meters take 
avionics and ~dar testing, as well as for copies even !fa~ ongmals on coloured several ~mu~ )O . stabi~. .The 900 
designing and. testing such devices as cir·" ·'.'. .. paper. By ,JISing ,mterchangeable. colour r"however, JS <les1gned to mamtun a small 
cuit breakers,lsurge protectors and trru,is·· · .. modules, the.·5009RE.can cop~·m read ···am~unt of \roltage.on.the sensor,. when 
fornfors. J'he 1 extended .. compensation .. ,:blue, green and b~wn:. 'fhe runnmg ~sts switched off, alloWIDg ~!Mt ~dings to 
range, 7-49pFl also allows the probe to be ;. have been kept low. a single toner um~ can . · be ~en .when the unit ~s switched ~n 
used with a wider range of oscilloscopes. ~t up to a year, !l"d the copy ~dge agam. A. standard feature m~orporated m 

For more inlformation circle· 246 on ·the gives ) 2,000 copies before requmng re- the 90D is the Notepad function. Up to 60 
reader serviee coupon or tontact placement..'.·; · ; · · '' ' readings .can~ stored into memory while 
Tektronix Aufatralia, 80 Waterloo Road, : 11.,· ::·" · :. · · · ' . • " the usens out m1he field. These can then 
North Ryde 2113; phone (02) 888 7066; Dissolved oxygen meter '· be displayed .and rec~ed back at the 

· I . . ' · · 1PS has·: jusr· released· its . new laboratory. The readings :can also .be 
Copier f of home or office Australlim~made mooel 900 Dissolved downloaded directly into a computer, if 
:tXerox ·has .·faunched a· small ,compact Oxygen .Analyser. The 90D uses an 80 the optional -computer interface port is 

copier; the S@<JRE, ideally designed to character LCD display to show all data, . fitted. Another opti~n ·is ~ extend· the 
meet the needs and budgets of a small calibration information, and full online memory to 2200 readings with datalogger 
business otthe home office. 'HELP' information. · ... · ·· ·· .· function. . .. ·· J ·: • · 

Tal<lng only 20 seconds to wartntip,· and . •·· All functions ··are accessed using the For more information ·circle 249 on the 
with a paper I ~assette capacity of 250 sealed membrane keypad. There are no reader service coupon or contact 'IPS,· 4 
sheets, the SOWRE can efficiently tackle knobs or dials to set and the input conn&:- Jambeftl()' Stree~· Springwood 4127; 
important larger jobs with up to 50 copies tors are fully sealed, making the instru- phone (07) 290 0400. · · · · 

l ', ; 1 ' ' j • ' • 

• :, ' ! • 
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NEW PRODUCTS 
·.1nert tweezer ' \·,;. 

· . Scope. Laboratories :bas ·announced ·a ~ 
J30mm ceramic tipped tweezer for the 
technician who wants 'non everything' · 
.band tools. The tool is non magnetic, non 
conducting .and not affected .by heat .at 
;the tips.·· Zirconium· oxide:ceramic .was 
chosen .for . its abrasion , resistance, 
rigidity and extreme chemical inertness, 

. $hile the handle is nmade from. glass· 
fibre-reinforced polypropylene to .pro-
. vide the self opening springiness:. · · · 

For more infonnation crrcle 255 on the 
reader service coupon or contact Scope 
·Laboratories, PO Box 63, Niddrie 3042; 

· phone (03) 338 1566. 

tow profile 
· ·DC/DC converter . Designated the PKE serieS and designed 
: Ericsson Components has introduced a for 48 and f!JV battery systems, the series 
:new series of highly reliable low profile includes five different models of single, 
.DC/DC cotl'verters, intended to be used as dual and triple output versions. 
;onboard distributed power supplies in A low profile (10.7mm) standard 75 x 
·.natural convection cooled decentralised 76mm footprint package-allows as low as 
:power systems. The converters are 18mm board spacing. The series also in· 
:.primarily designed for use in tel&:om- , troduced lSOOV DC input to output isola
munications and data communications, . tion in accordance with the recently 
1but are also suitable for a variety of other ·· · established EN 41003 and UL 14 59 
;demanding applications. .· standards. · 

; . The PKE series is d~gned usingtitlck
film hybrid technology. Switching fre
quency is 300kHz, resulting in ·a ripple 
frequency of 600kHz and a power density 
of up to 8.0 watt per cu.inch. 

Efficiency lies typically between 80-
85% depending on output voltage version. 
,Weight is 76grams. . . , . . 
. For more infonnation circle 250 ori the 

reader ,service coupon . or contact .EC 
,Capacitors; phone (03) 462 2855. + 

. > · . , · ' .. lfyou·.need accuracy.every time, .· •.·. •. " 
· .. y~u ·need. ~Lfteppirig lriotorJrom T roniCs 2000~'. 

;: ,. ~ , , LI ' , <,, J 1 , • • • , ' ·'i, ', 1 ,>·, ! ' I ', , >., 

'Their simple desigrfcah'provide. ' ,. ' animate~ cartoons, have useatro'rlics '. ·., :; . from ~eppingmotors, then contact Ben' ' 
impeccable po5itional accuracy and de1iver supplied stepping motors to prdauC:F· 1 Bornstein or Richard Latham, Tronic's 
that at a fraction of the (Ost of a fast · · · ' small, repetitive, precisely controlled . . .. •. application .engitteers. They can advise you 
funning ser\/o motor ·or a 'Clumsy, : · · · : ' movements. · · · ·. about which motor can· best meet your , ' 
expensive 1hydraulicsy~em. ·: .. · " " .. If your next job is to design a:ma:thine needs . 

. lf you don't need it it's not; fi~c'ess:l.!)I . Or device thatcan ·deliver ) · · It'll b~ . J step' in· the ng!lt 'direction. :: · , 
to pay for extra power and extra speed., a11 the .,,.., · . , .. ,

0
... .' ·n· .' ,

1
• c·· .

5
. ; • .·· 

2
. O' · " 0. ,, . 

Whenthere's·acost-effective;bMhless · ; 111 · V 
alternative ·with 'drivers, produced right · ·" 
here in Australia. 

·That means seNice is quicker,· easief. 
cheaper. and far less frequent than with · 
more complex .machines, manufactured , .. · 
thousands of kilometres away: i ; ; :·' 

Scores of companies, produdng 
everything from meat piesttr ' ''!/' 

VICTORIA . 
43 Temple Dnve,Thomastown Vic. 3074.· .~'. 

' Tel: (03) 464 2400 Fax: {03) 464 2538 · 
NEW SOUTH WALES: . . , "' .. 
23 Hector Street. SeftonNS.W. 2162. , 
Tel: (02) 644 8133 Fax: (02) 743 7351 
QUEENSLAND: I 

8/8 Dennis Road Springwood Qld. 4121. 
Tel: (07) 808 75 4816 Fax: (07) 808 377 6 

Burgess Advertising 



Fluke Upgrades 70 Serles ... Adds to 
Range ... Lowers Some Prices! 

It's hard to improve on a 
classic multimeter, but Fluke 
has risen to the challenge! 

Three ne'~ multimeters -
Top-of-the-line Fluke 79 and 
29 offer caplacitance, 
frequency. fi:i.st 63-segment bar ; 
graph and dther features plus 
entry level Model 70 delivers 
unparalleled Fluke quality and 
safety. 

Models 7~1. 75, 77, 21 and 
23 are all upgraded - all now FLU KE ® 
have Touch-Hold™ 

Accuracy r..omparison 
Range 70 73 75(21) 77(23) 79(29} 
Vdc 0.15%+1 0.4%+1 0.4%+1 0.3%+1 0.3%+1 
Vac 2.b%+2 2.0%+2 2.0%+2 2.0%+2 1.0%+2 
Ohms 0.5%+1 0.5%+1 0.5%+1 0.5%+1 0.4%+1 
Ade NA 1.5%+2 1.5%+2 1.5%+2 0.5%+2 
Aac NA 2.5%+2 2.5%+2 2.5%+2 1.5%+2 
Frequency 1NA NA NA NA 0.01%+1 
Price (ex tax) $125 $175 $260 $295 $350 
Price {inc tax) $146 $203 $302 $343 $406 

Sadelta TC402C Field Strength Meter 
I Digital LCD frequency display 
for tuning I Cdvers all TV and FM 
frequencies 45 \to 862MHz I Seven 
ranges cover 26dB/µV to lOOdB/µV 
I Large level meter calibrated in 
dB/uV and Vrms I Ohmmeter for 
passive contlnJity checks 
$ 750.00 ex ~ax $895.00 inc tax 
Sadetta TC400 Field 
Strength Meter 
I Similar specs.to TC402C but without digital' frequency display 
(analog meter movement) $599.00 ex tax $715.00 inc tax 
Sadelta MCl lB Pattem Generator 
I Generates colour bars, grey scale plus 7 other patterns 
I Complete with internal battery and charger I Tuneable VHF 
and UHF output on Bands lil or IV I Audio tone for sound checks 
I Pocket sized $:460.00 ex tax $550.00 inc tax 

Fluke 90 Serles - 50MHz Bandwidth 
Digital Storage Scope plus ... 
• 25MS/s 2 channel digital storage 
I 8-bit,25 levels/div vert. resolution 
I lOns/div to 5s/div timebase 
I Store 8 waveforms (95 & 97) and 

10 set-ups (97) 
I Measuring cursors (95 & 97) 
••• Full 3000 count DMM 
I Functions include Min/Max, 

Touch Hold™, Relative & %, 
Autoranging etc 

• dBm, dBV and dBW (95 & 97) 
I 5 Soft Keys/Pop-Up Menus 
I 12cm 240x240pixel Super 

Twisted Nematic LCD screen 
I Floating up to 600Vrms 
I Optical RS-232 Port (97) FLU KE ® 

I Low Power (4 hr internal battery) 
I Built-In component and baud rate testers and a sine, 
square and ramp signal generator (97) 
Model 93 Basic instrument $1460 ex tax $1752 Inc tax 
Model 95 Adds measuring cursors and recording function 

$1895 ex tu $2274 lnc tu 
Model 97 Adds waveform and set-up memories, back-lit 
LCD, generator functions, RS-232 interface 

$2350 ex tax $2796 inc tu 

Black•Star 
Video Monitor 
Tester 1410 
I Checks MDA, CGA, EGA, Hercules: PGA,VGA, SVGA, 8514A, 
XGA and 1V fonnats I Microprocessor controlled I Intelligent 
alpha-numeric display I Analog RGB, 'ITL-IRGB, Secondary RGB, 
Horizontal/Vertical/Composite syncs• Colour Bars, Test Card, 
Crosshatch, Dots, Ramp, Focus, Horizontal Lines,. Vertlcal Lines, 
Raster and Checkerboard I Full control over output signals 
I 15.625 to 48.5kHz Line Frequencies I 49.9 to 87Hz Frame 
Frequencies I Inverse Video I Separate Analog and TIL Outputs 
I 1 V and 0. 7V Video I Easy Connection via 9-way and 15-way 'D' 
and BNC Connectors $1155.00 ex tax $1328.00 inc tax 

Orlon PAL TV/Video 
Pattem Generator 
I Tests TV, VCR, Monitors etc• PAL , , , , I, • , 

d 1 
Composite Video and IRGB Outputs• Separate or Mixed Syncs 

Sa e ta PAL vc 118 Pattem Generator I Trigger Output• Colour Bars, Greyscale, Crosshatch, Dots, 
I Similar to MC~ lB but with composite output for PAL B, G or I Lines, Focus, Purity etc. I Over 50 pattern combinations• lVor 

__ J TIL IRGB I 5.5, 6.0 and 6.5MHz Sound Caniers t Intemal/ 
$460,00 ex tax $550.00 inc tax External Sound 1 Mains Operated $755 {ex tax) $869 {inc tax} 

Alk for our FuE 16 plfe 
1 De-ta-i-le_d_b-roc..;..h ..... u .... r_es_a __ nd_ . ....;spe-'-ctfi-. -1c-a-tio_ns_a-va-i-lab~le-. Wi~e·-are...;....fi.::..ac...:.to.:..ry.:.;.;.;..tr.;.;.a:.::in:..::e..:..d.:.;;to....:.a:.:..;d.;;..vase::..:;·::........ 

Shortfona Catalope on your requirements for general purpose Test & Measuring Instruments 

Special account facilities 
available for taucatJon and 
Government Departments 
Express delivery throughout 
Australia and South Paci..ftc .._ ______ , ______ ..... 

@JIDTIA1r ~1rW l11f W ~ 
129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014 ~ .,'~, • 
Tel : (02) 698 4776 Fax : (02) 699 9170 FO NO 27 
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CAD. softwarefesture: 

Passive and···· 
active· filter <design 
When designing passive and active filters, there are quite a lot of calculations needed to determine 
the values of the components. These two programs, P-Filter and A-Filter from 'Sitting Duck 
Software', are designed to do all 1hese calculations. They also produce response curves, and in 
some cases also give the schematic diagram. Both programs run on MS-DOS machines. 

P-Filter designs standard topology, 2-
and 3-way, 1st-4th orders, all-pass (AP) 
and constant-power (CP) crossover net
works. Only symmetrical networks are 
designed - if a 3rd order network is 
designed, all sections are 3rd order. 

The program is based on, and refers 
directly to, Robert Bullock's Cross
over Networks books and the The 
Loud-speaker Design Cookbook by 
Vance Dickason. 

The program does not attempt" to 
compensate for the non-resistive nature 
of loudspeakers, but refers the user to 
the above books if such compensation is 
required. However, it does allow the in
sertion of a driver resistance to absorb 
the gain value associated with a 
bandpass network. 

The program is simple to use, and the 
network designed with its component 
values can be viewed on the screen or 
sent .to a printer. Frequency and phase 
response curves can also be viewed, but 
not printed. Once the data is entered, an 
AP or CP crossover solution can be ob
tained. In fact, you can toggle .between 
the two, and note the component chan
ges which occur. 

A-Filter does the calculations for the 
most common op-amp based active fil. 
ter configurations. The program as
sumes familiarity with op-amp filters 

+--···-···-----------Schematic, APC parts list and details----------------··-+ 
I <M>enu 

I 
I 
I 
I 
I 
I 
I 400 Hz 

I 
I 
I 
I 
I 
I 5000 Hz 

I 
I 
I 
I 
I 
I 
I 
I 
I 

<T> Toggle T-C 

--- Ll3 --+--- Lll ··----·-+ 

I+ 
· LP Cl2 Rw 

I-

--- C33 --+··- C31 --··----+ 

I+ 
HP L32 Rt 

I I-
----------+----------------+ 

<P>rint I 
I 

Lll • 1.68 •h I 
C12 = 66.41 1fd I 
Ll3 • 4.52 mh I 
Rw m 8.oo ohms I 

C31 p 7.54 mfd 
L32 p 0.19 mh 

C33 • 2.80 mfd 
Rt • 8.00 ohms 

C21 • 104.38 •fd 

I 
I 
I 

--- L26 ·-+-- L24 ··- C23 --+-- C21 ----+ L22 • 2.39 mh 

BP C25 

I 
L22 

Ra C23 • 34.24 1fd 
L24 • 0.13 11h 

Rm C25 = 5.89 mfd 
L26 • 0.32 •h 

Ra • 0.00 ohms 
Gain • 0.72 db Rll • 8.00 ohms 

+----- Dont forget to use Zobels and impedance correction where· needed.····-···+ 

and is ~ased o~ con~gurations and for- The schematic produced by the program tors tWtWlrlver, third order 18dB/o 
mulae m Active Filter C~okbook. by ' passive filter. The crossover frequencies were 400 and SOOOHz and all three 
Don Lancaster, ·and Rapid Practical .. speakers had eight ohms impedance. 
Design of Active Filters by Johnson 
and Hilburn. Each of the filters listed in schematic for any first order filter, or 
the program manual are cross refer- any response curves except for 
enced to these books. . bandpass filters - the author reasons 

The manual lists the schematic· that such curves are listed in the refer
diagrams for low and high pass, 1st to · ence books mentioned. To speed up cal-
8th order networks. The 2nd order . culation time, there are no traps for 
designs include variations of the low entering or generating unreasonable 
and high pass, along with bandpass and values such as excessively large 99M 
notch filters. resistors - again your design ex-

The program does not produce a perience is presumed. 
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When the progtam does produce 
schematics . and response curves, they 
can be sent ·to your printer. A 'printer 
setup' option allows the choice of either 
dot matrix, or 300, 150 or 75dpi resolu
tion for a laser printer. But these three 
laser printer resolutions are all printed 
with the same nu1llber of dots - the 
higher resolutions are obtained by 
squashing up the image! 
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The progratrl produced this schematic when asked for a /ow-pass, second order 
filtu, of the 11qua/-value Ballen-Key design. The 500Hz crossover frequency and 
the 0.01 uF capacitor were specified - the program calculated the resistance 
values. These schematics are only produced for higher than first order designs. 
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Here's the re~ponse curve for a two-stage, mult/ple-feedbsok band-pass fitter. 
Section 1 frequency and bandwidth were both 500Hz, while tor section 2 they 
were both sooaHz. A gain of 1.0 was specified for each section, as was a 0.01uF 
capacitor value. Only bandpass fitter designs produce such respon• curves-
for others you are referred to a reference text. . 

When we pJinted out a band-pass fil- Another . limitation, this time in the 
ter response cilirve1 the 300dpi selection program, is the number of filter designs 
produced a pdstage-stamp size graph 4 that do not produce a schematic - and 
x 2.5mrn, thel 150dpi a usable 8.5 x therefore no hard copy. A printout of 
Smm size! whJte the 75dpi gave a very the schematic,. along with component 
'dotty' image 'vhich was too large to fit values, is the simplest way of recording 
across an A4 page. With the dot matrix your design. .. 
selection, the1 

: program produced a Despite these minor drawbacks, both 
slightly larger\ 1,image, 180 x 120mm, programs are successful in achieving 
but unlike the. laser printout it was in their main aim - to do the tedious cal-
·portrait mode t so all the graph fitted 

,. 
culations associated with filter design. 

neatly on the age. For anyone involved in such design, 
About the manual: I would like to see and familiar with crossover net-

it include a lot: more detail. I feel that works, the programs are easy to use 
the program relies so heavily on the ref- and would save a lot of time - very 
erence text that its use could easily be useful programs. 
restricted withdut it. The review copies of P-Filter and A-

Also the manual is really only an Filter came from ME Sound, PO Box 
index to the ~s of ftlters, and gives SO, Dyers Crossing 2429; phone (065) 
no instructions for actually running the 50 2254. The programs are available 
~rogram., ~or the first-time user, instruc- from that address by direct mail order 
t10ns defimtely \would be useful. for $49.95 each. (P.M.) 

UV MATERIALS 
3M Scotchcal Photosensitive 

Pack Price Pack Price 
250x300mm 300x600mm 

8001 Red/Alum. 86.00 98.00 
8003 Black/Alum. 12mm 95.00 106.00 
8005 Black/Alum. 86.00 98.00 
8009 Blue/Alum. 86.00 98.00 
8130 Black/Gold 109.00 · 130.00 
8006 RedfTransp. 71.00 88.00 
8010 Green/Transp. 71.00 88.00 
8011 Red/White 7700 88.00 
8012 Black/Transp. 7700 88.00 
8013 Black/Yellow 7700 8800 
8014 Blue/li'ansp. 71.00 88.00 
8015 BlackN/hite · . 77.00 88.00 
8016 Blue/White · 7700 88.00 
8018 Green/White 77.00 8800 
8060 Black/Silver 77.00 88.00 

ACCESSORY FILMS: 
80C17 Reversal Film '100 83.00 

RISTON 3400 PCB MATERIAL 
SIZE SINGLE DOUBLE 

INCHES SIDED SIDED 
36x24 $96.00 $124.00 
24x 18 $48.00 $ 62.00 
18x12 $24.00 $ 31.00 
12x12 $16.00 $ 20.80 
12x6 $ 8.00 $ 11.00 

KALEX UV LIGHT BOX-
KALEX ETCH TANK .11. 

All prices plus sales tax if applicable • 

Ex 
40 Wllllls Ave · Ill 
East Ivanhoe 3079 
(03) 497 3422 

4973034 
Fax (03) 499 2381 

ELECTRONIC COMPONENTS I ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS 

· READER INFO NO. 14 

Electronics Australia's latest pub/icaOon: 

PC•BASED 

CIRCUIT 
SIMULATORS 
AN 'INTRODUCTION 

by JIM ROWE 

Computer programs capable of simulating 
the performance of complex analog .cir
cuits can now be .run on many personal 
computers; heralding a new era in the de
sign of electronic equipment. In the future, 
much of the tedious design hack-work will 
be performed on a PC, providing faster 
and more accurate results than bench 
testing. 
Find out more about this rapldly growing 
technol~y, with our new publication PO· 
Based Ctrcuit Simulators. Based on a pop· 
ular series of articles run recently in the 
magazine, it provides an easy to read in
troduction to circuit simulators, plus an un
biased evaluation of the main simulation 
packages currenUy available. 

Now available for only $2.96 from 
your local newsagent - or by mail 
from Electronics Australia Reader 
Services, PO Box 199, Alexandria 
2015. 
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CAD software feature: 

'Easy·PC' ·for both 
PCBs and schematics 
This low-cost CAD software from UK-based Number One Systems offers both circuit board design 
and schematic diagram drawing capabilities. It runs on IBM-compatible machines equipped with 
any of the common types of display, and can send the resulting artwork to a wide variety of output 
devices. 

by ROB EVANS 

There's no doubt about it, Computer 
Aided DraughtingJDesign (CAD) is one 
of the success stories of how computers 
can be used to great effect in the work 
environment When it comes to printed 
circuit board (PCB) design for example, 
it's difficult to go back to older methods 
once you've experienced the convenience 
of using PCB CAD software, and ap- · 
preciated the clean and ordered ap
pearance of the final artwork. In the EA 
office, we're thoroughly hooked-we've 
been using Protel Technology's very ef
fective 'Autotrax' software for a few 
years now. 

Of course there was a time when only 
the largest companies, with equally im
pressive budgets, could justify the ex
pense of a suitable computer/printer 
combination to run the CAD software of 
the era, which in itself was very costly. As 
a result, the benefits of such a system 
were only available to a chosen few. 
Nowadays however computers are re1a
tively cheap and powerful, and PCB 
design software has followed suit by of
fering an ever-increasing range of fea
tures at a much more affordable price. It's 
now reached the stage where a small busi
ness owner, or even a hobbyist can run a 
full PCB CAD system without a serious 
impact on their finances. 

It's from this point of view that we were 
particularly interested in seeing how 
Easy-PC performed, since is able to run 
on a very modestly equipped PC, offers 
both PCB and schematic drawing 
capabilities, and is currently available for 
only $275. With that sort of price and fea
tures, it's inevitably of great potential inw 
terest to those wanting to enjoy the 
benefits of electronics-orientated CAD 
software on a limited budget. 
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: Hardwate nci featlJres program,·easylase is fotsending fileslo a 
· ..• Easy-PC is esigned to run on an IBM HP Laserjet-compatible printer, easyplot 
: ?C/XT/AT/3186/486 or compatible jsfortheHPGLplotterfonnat,andsoon . 
. machine .with ltnore than 512k of main ... : The main drawing/editing program 
, memory, a~d supports Hercules ,(easypc.exe) is''switched' into its various 
: monochrome) CGA, EGA and VGA ··modes at ~e initial options menu, which 
. graphics cards/screens. It also supports offerR the choice of designing a PCB 
: the common ltypes of mouse drivers layout.or schematic diagram, or creat· 
. (Microsoft, M(mse systems, etc), and al- ing a PCB or schematic symbol. Since 
1 though not rd~ommended, the program , all of these modes are in fact variations 
, can be controlled from the computer key- · . on the basic. PCB design package (as 
board's arrow };eys. .mentioned .above), .each option looks 

'. In the printer department, Easy-PC can and operates in a virtually identical 
' send its drawing files to 9. and 24-pin dot manner. This in tum means that once 
.· matrix printers!, HPGL-standard pen plot- you have mastered say the PCB design 
· ters, HP Lasetjet (or Inkjet) compatible mode; ··you will ·frave ·no trouble in 
; printers, Gerbe:r photo-plotters, and NC- ,operating the remaining three options. 
: drill machines supporting the Excellon .... Once the program is active; its opera-
: format. But there1s currently no support .don is controlled by three pull-down 
.. for PostScript printers or photosetters... .·menus; the first menu is used to select the 
:, The program itself offers all that you :,current activity (drawing/editing tracks 
•·would expect lof a comprehensive PCB and pads, loading files, and so on), the 
package, with up to eight 'copper' layers Flg.1:AsmiJllsect/onof PCB designed second automatically changes its options 
and two·· 'ovetlay1 or silk-screen levels, In EasyPC, and sent to a HP Laser/et in .response to what has been chosen .on 
full control over pad and track sizes, the compatible printer via the program's the first menu,. and .. the third sets the 
ability to edit f xi sting track layouts, text . 'easy/ase' utlllty. general screen options (zoom mode, snap 
capabilities, and so on .. As with other ing the install program on the Easy-PC grid, etc). By the way all of these opera-
: CAD systems;I 1a complete listing of the distribution disk. This prompts you for in- .tions can be directly accessed by the key
cfeatures wouRI fill a number of these .formation regarding the system con- board's .function .keys, which is quite a 
;pages,· and wohldn 't provide much of an · figuration and which of Easy-PC1s printer ·fast method once you learn the layout. 
indication of ~'hat the system is like to options are needed, then extracts (some of , .. ;In practice, most aspects of Easy•PC's · 

.. actually use: Suffice to say, Easy-PC the program is in a compressed format) operation are quite straightforward. Plac· 
·Should offer edough facilities for virtually .and copies the appropriate files from the ing tracks, pads and symbols is pretty 
all practical sithations. ·· · . . . . .master disk.. ; . . much what you'd expect from a PCB 

It's interesting to note however, that the · ·. After the installation is completed, your CAD package, with the mouse movement 
;program appears to be essentially·a PCB ·hard disk's new Easy-PC directory (or the used to drag shapes and track ends about 
design packag~:, with a number of its fea- floppies) will contain a number ·of ex- the screen, and its buttons used 10 select 

: tures simply :re~stricted or modified when ·ecutable files,'depending upon which op- objects or to escape from the current ac
c1·,rcrating in I the schematic drawing tions have been chosen, a couple of tivity. In fact most of Easy~PC1s functions 
·.mode. For dample, since you don 1

t ·demonstration drawings, and a few , behave in a similar manner to other PCB 
1need up to lO drawing. 'layers' .to ·sample symbol library files. As inurns software, which instilled us with enough 
. produce a circuit diagram,· these are oui each of Easy~PCs main functions are ·confidence to start drawing immediately. 
automaticall)r limited for schematic invoked by their own dedicated program, After, a little confusion over how a 
,operation. Thils approach can work quite where easypc.exe is the· main. drawing couple of the program1s features worked 
·well (some pe:ople use a standard PCB ....--"""-------........ ,..;_------------
package for ~chematics on a regular 

.,basis), and must be a large part of the 
reason· why 1:fasy·PC can offer both 
·PCB and schematic capabilities at such 
;a 'low purchase price., Mind you, if 
Basy-PC was only suitable for circuit 

·board design; its $275 price tag would 
·:still be very competitive amongst other ·· 
·PCB CAD software. ,, : ' · .. 

. 1nstal1auo'h, :operation·, ..... : · 
· The Easy:PC .package includes copies 
of the progrruln on both 3.5" and 5.25" 
disk :formats ~o as to suit, all types of 

1machines, and a large (A4-size) instruc-
tion manual I featuring a number of 
·tutorials and a· comprehensive index; The 
··program canl 1be installed onto your 
machine's hafd disk, or alternatively a 
·couple of flopjpy disks, by sirnply invok-

· I'·· r. •. 
.· IN · 

;. 

. Rt 
. JM .. 
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Fig.a: Thts· simple preamp circuit was drawn wlth .. EasyPC's schemattc·optlon, 
and again reproduced on our resident laser printer. . · 

ELECTRONICS Australia; February 1992' 117 ' 



, 'Easy-PC' -
I • • ." '' ' • ', :' I '~ _' < > 

r (when we first tried the package, a full 
·.manual wasn't available), we managed to 
· tomplete both a small PCB. layout and a 
simple schematic diagram in relatively 

r short order. These drawings were dutiful
' ly r saved, and the resulting files then sent 
r to our office laser printer via :the ap
propriate Easy-PC printing program 
i(easylase.eie). Happily, the results were 
.. first class, and have been reproduced here 
as Figs. I and 2 to give you an idea of the 
end product of a typical drawingjob. 

,·Brickbats and bouquets . 
Unfortunately; there were a few aspects 

. of Easy-PC that we found to be quite 
-cumbersome, and in some cases rather 
•annoying. For example, the actual screen 
-_.image was quite non-linear on all types of 
displays (Hercules through to VGA), 
·which can be very deceiving when draw-

_,· ing new symbols in particular. In . this EasyPC operates In a i//rtual/y Identical manner for each 'of Its lour main modes, 
case, you ·can't simply draw a component which makes the overall program quite easy to /eam. 
that's in J)roportion to your eye, since it 
will ultimately be printed out With a rather r r 'r 

squashed shape (elongated in the X-axis). ticularly since nowadays, rttost new PCs 
'• The answer of course is to set the shape are fitted with a VGA display as standard. 
of your drawing by noting the screen grid 

1 
- Tue· other main grumble with Easy-PC 

graduations, and ignore what appears to r was the way in which tracks must be 
be a rather stretched image on the display. edited, once they are laid down. The pro
' However you never really know what the gram deals with tracks on a 'node' basis, 
drawing will look 'like, until it's finally where a section or segment oftrack is ter
printed out. Hardly a 'WYSTWYG' (what minated in a node at each end, and cannot 
·you see is what you get) screen display, as · be moved or altered in itself (except for 
-claimed in Number One System's promo- setting its width and layer) _,; to move 
tional blurb... . _ . . say; one end of a track, the appropriate 
_ It's interesting to note however, that a node must be' moved. While this basic 

'number of other PCB CAD packages also toncept works well, as in similar systems 
csuffer from non-linear displays in their used with other CAD' packages, it has 
CGA and EGA modes, but not when the been applied to Easy·PC in rather an 

. ·VGA screen drivers are used - awkward way. . . 
- presumably there is some inherent dif- The ·problem here is that· you cannot 
· ficulty ··in programming for CGA- and literally move a node in Easy-PC. Rather, 
EGA screens. And it's here that the plot the node must be deleted, and a new one 

·· thickens, since Easy-PC in fact only has created in the position where you want 
drivers for these latter display types, and · ·· that end of the track to be relocated. This 

· simply forces a VGA display into its EGA is not quite as awkward as it sounds, since 
emulation mode - with .the intrinsic r 'while a track is being edited you just push 
screen distortion. . . : the 'd' key .to delete a node, and click the 

On the other hand, when the program is left mouse button to create a new one . 
. configured for a Hercules display, it uses . However things get particularly messy 
. its CGA driver via a CG A-to-Hercules •when you wish to alter the position of the 
emulation program Called Va8tscreen. In' . first node in a complex track (one with 
this case the end result is ·effectively a more than two nodes). The program by 

, monochrome CGA screen, which to be the way, records the node sequence of 
; quite honest is pretty horrible - the each track, where the first or 'home' 
resulting graphics are coarse and chunky, node marks the start of the track and the 

•and are not helped by the lack of colour. .'.end' node is the one where you 
So while it's not too difficult to live with finished drawing. 

.·the 'VGA' display, it's a pity that the The real difficulty occurs when you at· 
Easy•PC designers haven't written a tempt to move node 1 (home) by first 
.·genuine VGA screen driver ,which · deleting it'-- since in this case the next 
delivers a truly proportional image. Par- one along the track (node 2) automat-
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· iCally becomes the' new node: l. Now as it · · 
'turns OU~ the program can't create a node 
with a number less than one, and prepares . 
to make a new node 2 further along the . 
, track. So you've now lost the first seg~ 
ment of your track, and can only form a 
new .one past this point. And to com
pound the issue Easy-PC does not offer an 
on-delete function, which is a serious 
omission in our opinion. 

· 1 However Easy·PC does offer a solution· 
to the above problem with its 'invert node 
sequence' option, where the entire order 
of node numbers is swapped. So as soon 
as you realise that you are attempting to 
'move' node l, ·you activate this option 

·(by hitting the SHIFT +I keys) which 
changes node 1 to node 5 (or whatever the 
endnodeis). . · . '. ·· . " 

It can then be edited in the normal mail· 
'ner. Nevertheless it's still a rather clumsy 

' r system in our opinion, and could have 
been avoided with the addition of a 

; : simple 'shift node I option, '' I , 

' . Other than the above complications, 
which you can adapt to without too 
much heartache by ·the· way, ·Easy-PC 
was a few more minor quirks and omis
sions. One is a general lack of feedback 

. or information about the program's 
Status and filing system. 
· · When .opening a drawing file for ex
ample, the program ·simply prompts you 
for a filename ...... without automatically 
.providing a list of possible files to choose 
·from, as in most other programs. If you 
, can't recall the exact name of the file :that 
you want to-load, you must then call the 



:• a~d the'"dbt•matrix machine,; and of 
course, we're most impressed with the 
$275 price tag. . 

· A~ 1xample \ ofEa~yPdfscreen In the 'Design ·~~hematlc' mode: The small 
· squares at ;~e top of the screen are used to activate the three menus . . 

'di!ecU>ry• ~inf Or ~ lisi 9f Viabk files 'riill~ ~d SiaY ielidertOprogramS which 
(which aren't sorted in alphabetical order have been loaded beforehand, and tends 

"by the way) 0 memorise the filename of the to I crash' at its opening menu unless these 
; desired drawir\g, go back to the 'load file' /programs are removed. Also, the main 
·option· and t)rpe in that name. Unfor- screen offers short help messages (or 
tunately the same system also applies to 'hints) ill· its bottom left-hand comer, as 
·the symbol Iibhuy. , . each of the program's main functions are 
'. Another asi)ect of'EaSy-PC \vhich can 1selected __:.but unfortunately these only 
be annoying is the lack of inf ormauon appear for less than half a second, and ·are 
·tegarding the lxogrtun's current mode. If consequentiy·unreadable! . 
'you have in~d11erte~tly selected the 'Cr~- . · · Of course !here are a number o~ po~nts 
:~·.e schemauc J;ymbbl' mode at the open· about Easy-PC that we really did like, 
lin'g menu instead of your intended such as the general speed of the program. 
~Design schen1atic' option for"·example, In this .respect, we· were pleasantly 

'.things can become rather unstuck. · . . surprised by the rate at which the screen is 
... In this "Case~' e two operating modes ,updated in response to a pan command, 
·have idc~tical . ·splays, Wld the program 'and how a new im~ge is almost instantl.Y 
'behaves in the same manner when load- redrawn when a different zoom level is 
'.ing drawing fi1,es, drawing tracks, and so selected. In practice this means that with 
,on. All pr()ceeds normally until you find 'Easy-PC, you can magnify and view sec
ithat the components you have just ·tions of your drawing at will, without 
loaded onto thl~ screen cannot be moved having to wait for protracted screen 
·in the normal manner (using the symbol redraws, as' is the case with many other 
.edit option) fdr example, and must be CAD packages . .,, .. , . , . . , , 
shifted with a Mdckoperation. · ·· . ' Also, while we found Easy-PC's track 
· ?.ventually the penny drops and you editing scheme ·to be awkward for 

:realise that yourre in the wrong operating lnoving track ends, it's a very efficient 
mode, and you have wasted your time (and fast) ·system for adding new sec-

, .foading files ahd laying tracks. Again, lions to ·existing ·ttaclclOSince the track 
:lhis scenario boulc! be avoided by a ·editing mode will automatically create a 
small addition\ to Easy-PC's programi new node in response to a click on the 
which in this dase might add a line of ;mouse, button, you can form a 'detour' 
text on the screen to indicate the current shape in 1an existing track with just a 
operating mode. · , . , r !few clicks on the mouse. · 

··· Ea'sy-PC hasl yet a few more 'quirks, · Other than that, we found the supplied 
which are relatively minor but nonethe- manual to be' dearly· written and quite 
less still frustrating. For examplei the helpful, were very pleased with quality of 
software is quive intolerant of TSR (ter- the printout from both the laser printer 

Conclusions , 
I All in rui; Easy-PC JS a very capable 

, package, and has more than enough fea. 
tures to create PCB" and schematic draw· 
ings for,both amateur and semi-pro
fessional use .. 
, , However it does ha~e a number of 
·rather frustrating quirks in our opinion, 
which in practice means that you must be 

, quite familiar with the package before 
you can smoothly produce a final draw
ing; The bOttom line ·of course is the 
qualify of the end result and. how long it 
has taken to produce ---- in this respect 
Easy-PC can certainly deliver the goods. 

The British certainly seem to think this 
is the case, since the Easy-PC 

.,PCB/schematic package won the 1989 
,'British Design Award,. in spite of its 
, quirks. Mind you, . Easy-PC . is a British 
: home-grown product... .. . . . , .. 
, ~t's interesting to compare Easy-PC 
· with a similarly priced local package: 
EasytraX, from Protel Technology in Tas· 
mania. While this is essentially a PCB· 
orily ·system, it can be ,used to produce, 

·schematic diagrams .in a similar. way to 
Easy-PC, :SO a direct comparison is ar-
guably quite valid. ' "'" ,• ' 
. While Easytrax is priced at $395 -
•around 40% higher than Easy-PC ~ and 
generally offers the same capabilities, it 

·,really is rather a more sophisticated pack
. age wilh a host of extra features. For the 
higher price of Easytrax you get a friendly · 
·filing system, a continuous display of 
status information, a full choice of colours 
for the ·screen .and track layers, a wide 
range of snap grid settings, a versatile un
delete function, programmable key 
macros, the choice of dragging tracks 
·with moved components, basic auto-rout· 
ing capabilities, a Postscript printing op· 
. tion, and so on. . , 

,, .,,, 1 ,•,,I ,' 1 

Perhaps the geneial message . here is 
that you get what you pay for. Both Easy· 
·pc and Easytrax are 'entry-level' 
programs and off er excellent results, and 
a choice between the two· may be 
governed by financial consideration 
alone. If pressed for a decision, we would 
have to opt for Easytrax on ·the grounds 
that it's rather more versatile and pleasant 
to use than Easy-PC, and would therefore 
be more productive in the long run. , 

.. However if you wish to take advantage 
•of Easy-PC's very low price, and still 
enjoy the benefits of a powerful 
PCB/schematic CAD package, write to 
Breakthrough Computers atPO Box432, 
Garbutt,·Townsville, QLD 4814; orphone 
,(077) 25 3189.. ' 1 .. (t 
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. CAD Software·Fea'tLlre: 

WindlJWs version of 
Protel's PCB. package 

·',r,'' '·,' ',"' 

' I '~ 

· As part of a pl~nned changeover ·of its very popular PCB and schematic CAD software packages \ 
Jo the standardised .Windows .3 platform, Tasmanian-based Protel Technology has recently 
released a bundled package of the Windows version of its Advanced PCB, Advanced Place and 

··Advanced Route layout tools. , , 
,. ' ' ,,'.'' - '' . ... _,' . 

by RICHARD CHAPMAN and BRUCE EDWARDS 

·· ·. 'Protel Technology, the'. Tasmanian · ar~ performed under Windows, such standard Windows commands like Cut 
developer of the popular Protel PCB as loading files or transferring infor- · andPaste. 
layout and schematic . capture . mation between applications. .. . A ·key feature of ·the Protel for Win-

. software, ·has recently released its all : In 386 Enhanced mode, Windows f ·· dows ,system is the global editing op
.new Windows 3-based PCB design also provides virtual memory tions that ate provided for each design 
,.tools. . .. . .. capability, allowing users to design primitive. Attributes can be edited 

Called Protel forWindows, the fami- without restrictions on the total num- simply by double-clicking directly on 
.Jy will ultimately include both entry- ber of components, nets, tracks, etc. . an item, to open a dialog box. ... .· 
level and high-end schematic design, ·· .. Protel for .Windows supports the : .Changes can then be .globally ap
'PCB layout, simulation, autoplace- multiple document interface ,{MDI) plied .across .an entire .design,, using 
'ment and auto-routing options. .standard. . . . specific conditions to define the tar-

The . first product, . which began .. This allows any number of files to be .gets. · 1 
•• • • • 

shipping in December 1991, is a special loaded at the same time, the use of For example, when edi~ng tracks I 

bundled release. of Protel's three new · standard Windows routines like Cut . you can change the track width, track 
·premium . PCB layout tools .. Called and Paste .. to . move information be- layer or both the width and layer ... 
the Protelfor Windows Special PCB tween files or even .between applica- These changes can be globally·ap
pack, it includes Advanced PCB,. , tions, using Windows multi-tasking .plied to all tracks .of the same width 
Advanced Place ·and Advanced capabilitites. . . and/or· layer; tracks which· are not the 
.Route. ..· The . ··package 'has . been . same width ·or layer; all selected 
.released at the introductory price of Advanced capabTf es . tracks; .·or all .Un-selected . tracks. 
$990 for existing Protel users. .. .. . , ' 

1 1 1 
.· Similar global· options are provided 

I. Protel f ot Windows brings the Pfotel for Windows' Advanced PCB ·. for components and other primitives. 
,,professionalism. of Protel's .. well- is.a complete PCB l~yout environment ··. Other features of Advanced PCB in
proven PCB design system to the with ~any ~ttracuve features for . elude a facility to generate a non-linear 
highly productive Windows 3 en- ,productive design work. ·· .· .• , ·.·density map, which accurately predicts 
vironment.The new system com- . You can useAdvanced PCB as .a · routing difficulty for a placed board, 
bines the natural .. advantages of stand-alone manual ~oard lay_out tool, . and automatic generation of NC drill 
Windows with the .. advanced .but w~1en combmed , with .. the output, without the need. for 1user
capabilities of Protel, to ; yield a schematic capture ,package it be- defined tool files.A fastsorting algo
powerful yet flexible design system. comes the backbone o~ a . fully- , rithm processes the. NC drill output 
. New users will find Protel for Win- .automated, end-to-en~ design system file for efficient drilling. 
dows. easy to learn and use, says . that features ··a high . degree <>f , , Advanced Place is an automatic and 
Protel, .. while ·· experienced . Protel :design automation and integration. .interactive placement system that uses 
users will be pleased by the extensive Advanced PCB accepts .netlists not ·the ·AI technology of 'simulated 
.improvements and . ·.enhancements only from Protel Schematic, ,as did annealing' to approach the placement 
provided by the move into the Win- Autotrax,. but also supports .other .problem from a global rather than a 
"dows environment. · . · · , . . popular netlist formats. I •. • local perspective. 
« . Because ·Windows is · graphically It is a 20-layer design system that · · .. Protel claims dramatic • improve~ 
,based, learning ~my new application is .features· blind/buried vias, Gerber ·ments in autorouting .performance 
:a highly intuitive process. . , , · , input and output, ,metric and imperial when using this methodology. The sys
' · Once you have mastered one Win- grid ,systems, true· copper pour, 1° tern .includes interactive placement 
dows application, you already kriow a ,arcs and rotation, multi-level Undo tools; including a 'shove' feature that 
Jot about other applications because of and Redo, ·and multiple ·document allows the designer to drop com
the standardized way that many tasks windows with full implementation of ponents into the layout--with the pre-
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Operation at the new Protel for Windows package Is fully 
Integrated, and using the familiar Windows system of 
pull-down menus. New plotting apertures can be created at 
any time and ,added to the working library. 

In the same way, Items such as pads or component symbols 
can be edited at anytime by double clicking on the nsm ltssU. 
This calls up a dialog box such as that shown here for 
changing pads. 

viously place~ components moving to 
accommodate1 the new item. 

The Advdnced Route module 
provides simultaneous 16-layer rip
up/retry routirtg, with blind and buried 
vias to user defined models. The. user 
can also pre-"efine connection order 
for high-speed circuits and assign rout
ing priorities for each net. 

Familiar feel 
The way Protel for Windows uses 

tools, .menu commands and shortcuts 
will already be familiar to ex
perienced Windows users - such as 
using combinations of ALT and other 
keys to execute menu commands. In 
short, Protel for Windows looks and 

runs like other Windows applications 
-and it's as flexible as you are. How
everyou should be aware that Protel 
for Windows is different from other 
Windows 'drawing' applications, in 
some of its fundamentals. 

A PCB design is a series of layers 
- layers which correspond to the in
dividual 'tools' used to create the 

Introducing the Protel advantage. 
· Protet®f or Windows': 

. ·. · Protel for Windows is an entirely nw Printed Circuit Board design system created for Windows 3. Protel for Windows 

brings the professionalism of Protel'sproven PCB design software to the highly productive Windows 3 environment. 

New Prate[ users will start designing sooner and experienced users will work more efficiently than ever. In 386 

advanced mode, Windows 3 provides virtual memory capability, which allows advanced PCB userS to design without 

. restrictions on the total number of components,· nets, tracks, etc. Protel for Windows supports the multiple document 

Copper Trace Liayers---, 

12llop BbM1d8 1\1 
0 Mid 1 • !J Mid 9 CJ 
0Mld2 •OMid10 8 
DMldJ libMidll 0 
0Mld4 BbMid12 • 

0Mld5 RJbMld13 Ill 
0Mid6 .0Mid14 li:l 
0Mld7 lll~Birttom'. 

Solder Mask--1:::----=1 

0Top ·~ 

Special Vlslblc-

0 Drill Guide • 0 DRC Err~rsB l8l Grid 1. 

0 Drill Draw • 0 Rats Nest B IZl Grid 2B 
[J Keep Outs 8 Selccttons 0 
[J Mull! Layer!I Background • ,_ _ __... 

@Transparent 

0 Dithered Colors 

Batch Mod. _____ ___, 

Q Sopetolo Pogc For Eodi Print 
0 C:.mpotitePrinl 
® Ponets (Mutliple Lovets Pet Fio) 

~-.,,~~~;;;;~;;;1 BotderBet .. een P1inft ~ 

READER INFO NO. 15 

Scale 1~~~ 
PrinlScale [I[JV:2 => 
XCorrection [!D \i1Biif4;J 
YCouoction ~ Ii&~ 

inteiface (MDI) standard. Any number of files can be loaded 

at the same time, using standard Windows routines, to move 

information between different files or different applications. 

Tbe Protel for Windows f amity consists of Advanced PCB -

·advanced level PCB layout -$1990. Options: Advanced Place 

'$995, Advanced Route $995. Professional Scbematit1 
-

schematic capture -$1195. Option: Digital Simulator' $795. 

·I· '_·, 

Teclmolo~y 

Prorel Technology Pty Ltd 
PO Box 204, Hobart Tasmania 7001 
Phone (002) 730100 Fax(002) 730944 
ToUfree 008 030 949 

'Availah/e April 1992. Pnwl is a registered tradrmiurk. Advanced PCB and Professional 
Schematic are registered trademarks r/Protel Technology Ply ltd Windows is a registered 
trademark of Microsoft Cotporation Inc. 
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Protel operations in Pro tel for Windows is plementations - provided by both 
slower than in Protel's previous Microsoft and third-party hardware 
DOS-based AUtotrax, when compar- vendors. This provides a much 

board, such as the top and bottom sig- ing the two systems one should· ·· greater range of display and output 
nal layers or the silkscreen overlay . . recognise the enormous ptoduc- · options for users. . . . 
layer. APCB design package must dis- tivity benefits that the new global For example Protel for Windows al
play and manage these layers inde- editing, . Undo, Redo and selection lows full use of all 24-bit colour 
pendently, and some operations such features in Protel for Windows, to . graphics cards and monitors supported 
astrackplacementarelayerdependent name just a few, provide over those under Windows 3. On standard 
-you must first select the layer, then of Autotrax. graphics adaptors such as VGA, 
place the track. Protel for Windows Protel anticipates the graphics speed dithering ·can .be ·used to simulate 
PCB's print/plot options also reflect difference to be a short term one, as colours beyond the standatd 16, 
this requirement for layered design. Windows is further enhanced . and Advanced PCB also supports a maxi-

PCB design differs from other draw- other vendors release their own mum magnification . of 0.25 mils 
ing tasks in its requirement for ex- ~proprietary products (such as high ('thou') per screen pixel, four times 
treme precision. As a result, Pro tel for . speed graphics adaptor cards) to in- . the ·maximum provided by Autotrax. 
Windows f CB is more of a placing crease its performance. Similarly any printer, plotter or 
environment than a freehand drawing Essentially every functional photo-imaging device supported by 
environment. capability of Autotrax has been Windows is now available for output 

Another fundamental difference is preserved in Advanced PCB, while at of Protel for Windows files, from dot 
connectivity - Protel for Windows the same time advantages of Win- matrix printers to PostScript 
PCB's ability to recognise connections dows standardisation have been used Linotrons. 
between track segments, tracks com- to enhance many existing Autotrax Plots or prints can either be panel
ponent pads, etc. features and make the system easier lised or generated as a composite of 

For example Advanced PCB allows to use, more powerful and more multiple layers, with auto-centring on 
you to move a component without productive. the sheet. All displayed items can ·be 
breaking its track-to-pad connections. Of course an important advantage printed or plotted, making it easy for 
You will be using connectivity on of moving to the Windows environ- the designer to control the output. 
several levels as you design with ment is that it provides a stand- For further information circle 201 on 
Protelfor Windows Advanced PCB. ardised software 'platform', with the reader service card, or contact 

matching software drivers support· Protel Technology, Technopark, 
Compared With Autotrax ing many different video graphics Dowsings Point 7010; phone (002) 

While the graphics speed of some and hard-copy output hardware im- 73 0100 or (008) 030 949. + 

............. ,· .. ·.· .. 
.. 
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Tennyson Graphics is Australia's 
only company with state of the art laser 
photoplotting and computer graphics. 

So we can photoplot artwork 
masters of your printed circuit boards 
with higher speed, higher resolution 
and higher accuracy. 

READER INFO NO. 16 

You can choose your own non
standard apertures on our Scitex 
Response 280 System which can also 
do step-and-repeat and nesting up to 
1 OOOmm x 1850mm. 

For more information just give 
Nick Marinis a call on {03) 551 8600. 

.{ :· ,.· 

~ \. ' ' 

.'.; , 

TENNYSON 
7 Plane-Tree Ave, Dingley, Vic 3172. 
Ph.(03) 551 8600. Fax (03) 551 8828. 
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SOLID-STATE RELAYS 

~~[Rm~~ ~)X 
5.0 AMP, 12·280 VAC 
SCROUTPUT 
DC CONTROL 

I 

Features· 
• Extra High Surge Rating 
• Extra Low Leakage (Off-state) 
• Opto-lsolated 4000 Vrms . 

· • Random1And Zero Voltage Switching 
• Compact Package For High Density 
• PC Boartl Mounting 
• 3-15 Vdc Logic Compatible' Input 

~~~IJ(E~ ~(Q)~~~ 
1.0 AMP,1 24-280 .VAC 
TRIAC OUTPUT 
DC CONTROL 

Features· 1 

• Compact Package For High Density 
PC BoardlMountinQ · 

• TIL Logid Compatible Input 
• 4000 Vrms Optical Isolation 
• Both "Zerb Voltage" & Phase Controllable 

"Random!' Switching Versions 

2!iOA S1111GE 

0.lmA LEllKAGE 

NEw SOLE AUSTRALIAN AGENCY 

: 
·~ ,._ ..... "''"!7945566 

Dandenong 3175 Fax: (03 794 6670 
Victoria Australia Telex: AA 37196 Fast AU C.:, 1 \1 t. l A iJ 1 I l TO 

. READER INFO NO. 19 

WORLDWIDE 
.. • •• th~ choice is crystal clear when you . 
want cuStom made quartz crystals FAST! 

"THE AUJRALIAN COMPANY" - the choice is ~mu clear 

HyJ.QinternatWnal 
1 ' ' ' 

Be it a Jumbo Jet or Ii local courier Hy·O appreciate thal 
stand down time replresents lost revenue - so we have EXPRE 
tailored our operation1 for efficient, fast service as a world . SS I// 
leader in crystal technology with 0111' bases on four Our SPec' 1 • • • 
continents ... in Australia, Singapore, Great Britain, USA service si·'a emergency 
. , we have the tesources and technology to to d ips into overdriv 
unequivocally guaraht~e our quality and service. ho espatch within 'six e 
Hy·O also manufacttire and stock Crystal Filters, Oil . urs in SP9cial 
Oscillators, MPU Cryslals, Clock Crystals, SPXO and circumstances 

2 TCXO Oscillators ~tc.1. . for others - 4 hours 

-READEifiNFO NO. 18 ~~~a/d~spatchfor 
I ROSELLA STREEir, FRANKSTON' ten rn Quality C'JtStals is 
VICTORIA 3199 ' • Working days 
(P.O. BOX 256, FRANIKSTON) Providing ord . . 
TELEPHd'NE:(03) f83 9611 before 10arn er received 
FAX: (03)783 9703 . 

Electronics 
Workbench® 

Build and simulate both analog and 
digital circuits, complete with simulated 

instruments on your computer! 

FEATURES 
I Quick and simple circuit entry I Digi~al and Analog 
Modules included, complete with all components I Simulated 
instruments: dual trace scope, spectrum analyser, function 
generator, multimeter, digital word generator and logic 
analyser I Complete control over all component values and 
parameters I ·Print: circuit schematics, parts list, instrument 
readings, macros I Logic conversion-truth table to Boolean 
formula to logic gates I Customisable hypertext help system 

THREE VERSIONS 
• Professional Version: EGANGA colour display; 

. unlimited components 
• Personal Plus Version: Monochrome display; unlimited' 

components 
• Personal Version: Monochrome display; limited to 20 

components per circuit READER INFO NO. 17 
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Solid State Update 
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 

Simple switcher 850·900MHz the system designer with outstanding 
linear amp modules flexiblity. These solid ~te, c~ AB 

linear amplifiers incorporate · microsoft An extension of National's Simple 
Switcher product line, the LM2576 maxi· 
mises system perfonnance, while 
simplifying the design process. The new 
device requires only four external com· 
ponents: a diode, an inductor and two 

Motorola has completed the develop· circuit teehnology and high perfonnance, 
ment of three linear amplifier modules for with gold metallised push·pull transistors. 
operation in the cellular radio base station Amplifiers in the PA900 Series are in· 
frequency bands of 850 to 900MHz. tended for single or multkhannel digital 

capacitors. 
The PA900 Series of complete broad· technology base station applications. 

band linear amplifiers operate from a · For more informationcircle 271 on the 
supply voltage of 25 voltS. Output power reader service coupon . or contact 
of up to 100 watts are included in the Motorola Australia, 673 Boronia Road, 
series which along with high gain provide· Wantima 3152; phone (03) 887 0711. 

Specifying the inductor is very easy. 
Once the designer knows the circuit's 
input voltage and output current, he or 
she can use the inductor selection chart 
in the datasheet to determine the ap· .. 
propriate inductor for the circuit's .. 
design. The chart also lists three induc· .. 
tor manufacturers, along with specific •• · 
inductor part numbers. 

The key to using standard off.the.shelf 
inductors is the LM2576's fixed oscillator 
operating frequency of 52kHz. Competi· 
tive devices use variable frequencies, 
which require customer ..designed induc· · · 
tors. The LM2576 is capable of driving a 
3A load with impressive line and load · · · 
characteristics. It is available in five ver- · 
sions: 5V fixed output, 12V, 15V and ad·· 
justable. Operating at 82% efficiency 
(compared with 40 to 50% for a linear 
regulator), the LM2576 helps to sub· 
stantially reduce system power con· 
sumption, as well as heat generation. 
The LM2576 is a cost effective solution. 
Easier to design with than traditional 
switching regulators, the new device costs 
only about one fifth as much as a DC·to. . reader service coupon or contact Alcatel 

Australia, 58 Queensbridge Stree~ South 
Melbourne 3205; phone (03) 615 ({X)6, 

DC converter. 
For more information circle 272 on the 

reader service coupon or contact ~ , AM/FM chip for car tuners 
Components, 32 Parramatta Road, Lid· . . 
combe2141;phone(02)74840ti6. ,Toshiba .has introduced a new LSI 

device 'TA8199F' for car-radio tuners, 
Laser diode modules that integrates on one chip an AM tuner 

A comprehensive range of laser diode and an FM front·end for receiving FM 
modules is now available from Anritsu. A signals and station selection. The AM/FM 
feature of the range is the high output tuner is composed of several parts: front· 
power of the devices. The range includes end; amplifier; FM detector; noise can· 
FP-LDs, DFB-LDs and superluminescent celler; and stereo decoder. 
laser diodes (SLDs) with operating The new device improves the tuner's 
wavelengths of 1300, 1480, 1535, 1550 reception sensitivity to l.5·2dB, allow
and 1650mm. A device of particular ing it to receive clearly, even if weak 
interest in the range is the SD3F101F. signals are buried in stronger signals. 
It is a high power InGaAsP/lnP laser Adopting an unconversion method, the 
diode operating at 1.48um, developed AM tuner is able to receive the low fre-
as a pumping light source for Er· quency wavebands mainly used in 
doped fibre amplifiers. · Europe, as well as medium wavebands 

For more information circle 273 on the commonly used. 
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In combination with Toshiba's FM 
processor L.5I 1TA2027F', which in· 
tegrates an amplifier, wave examination, 
noise canceller, and stereo sounding com
ponents, the new LSI configures a com· 
pact car audio tuner on only two chips. 

Parallel-processing 
DSPchip 

A new TI digital signal processor 
designed specifically for parallel·process· 
ing is now being used in a variety of high 
perfonnance systems. 

The chip is noteworthy, not only be· 
cause of its next generation processing 
power, but also because development 
tools that support the chip make it easy 
to design sophisticated parallel
processing hardware and software. 
The architecture of the TMS320C40 
reflects a design created specifically 
for parallel·processing applications. 



Key fj of the 32 bit device in- Small +5V . . , . is available ofl-lhe4ielf or directly. from 
.elude six communication ports for direct, step-down regulator Maxim. Unlike previous step-down 

.. high speed Interprocessor communica- switching regulators, these new Maxim 
tion; a six•chhnnel direct memory access Maxim has released its new regulators operate effectively even at very 
(DMA) coproeessor, which unburdens the MAX730/MAX738, the frrst producrs of low input voltages, extending useful bat-
CPU and pennits it to sustain maximum a new family of current-mode pulse width .· tery life.... . , 

i .performance ] levels; a floating point .. modulated (PWM) switching regulators. The MAX738 accept8 inpurs from -6V 
/ processor which performs 275 million 'These +5V step-down converters extend·· to +16V, and the MAX73 acceprs input 

operations per second (MOPS) with battery life in portable applications by : from + 11 V to as low as +5.2V. Other fea-
320Mbyte/sedond throughput; and dual providing high-efficiency step-down tores include short-circuit protection to 
external-bus atchitecture which links the .regulation. The MAX730 has a 94% ef- tum off the ,-Output during current over-
. 'C40' ·with global and local memory, . ficiency, and delivers currenrs up to load, soft-start protection to ensure an or-
: reducing the \bottlenecks .designers ex· 300mA. The MAX738 is guaranteed to derly power-up and pincontrolled 
perience when using single-bus proces- 'deliver up to 750mA, and has efficiencies shutdown to tum off the regulator and cut 
sors in sharedJmemory systems .. ·· .· .. ·.up to 90%. ,· · • quiescent supply current to 6uA. High 
; .for more information circle 276 on the The MAX730 and· MAX738 are small frequency '160kHz pulse-width modula-
reader service coupon or contact Texas and simple step-down solutions that fea- tion (PWM) current-mode control prov-
.Instruments ~.ustralia, 6 Talavera Road, ture built-in switches and require no ides low noise operation and reduces 
1North Ryde 2I13; phone (02) 878 9000. designs or inductor selection. Using the output voltage ·ripple to less than 
J.,.· · ; .\ · .·. · · · · · · ·single set of component values listed in 50m Vp-p . 
. 1WO Chip tnodem .· '. " .. ·. . . the data sheet, the standard application · Formoreinfonnation275onthereader 
.for data, fax, voice · : · .. . ;circuit delivers the guaranteed power over service coupon or contact Veltek, 22 
. Cirrus Logib has introduced the· CL-· ·all specified line, load and temperature Harker Street, Burwood 3125; phone (03) 

:MD1424 'Q:>mmtinicator' · Intelligent ·conditions. The specified lOOuH inductor . 808 7511 .. 
Data/Fax/Voice· Modem device set. This 
.:is a communications product family that 
provides cortlJJlete data, facsimile, · and 
·voice capabilities in only two integrated 
circuits - eliminating the external con
troller, . host irlterf ace, . memory and as
. sociated components required ·by other 
modern chips and chip sets. ' . ' ·' ' 

With the CJJ..MD1424 Commwiicator, 
a complete data/fax/voice modem can be 
··created in an ab smaller than a business 
.card, allowing this complete communica
,:tions function lo be a standard feature in 
next·generatiod portable computers. . ' ' 
· . The Communicator . offers full-duplex 
data communidation at up to 2400 bits per 
'second, facsimile transmission and recep
'tion at a rate of up to 14;400 bits per 
:Second, and a oice mode that allows a 

.. personal computer to emulate a telephone· 
.· answering mac~ine~ · 

The initial two members of the new 
· Communicator· I product . family .. are· the 
CL-MD1424A~and the CL-MD1424EC. 

•The CL-MD1424AT is a two-chip intel
ligentdata/fax/v\oice modem implementa
tion, consisting of a 'digital signal 

EXTEND E3A TfERY LIFE AND SAVE SPACE 
.Jfl.IO\F.$ 

INPUT ' 
•5.2VTO .nv ..... ;.,....... ..... v: ' .. '. •·'. CG 

" 
c~~trn~~.·c .. :·F,~ih 

. microprocessor' (DSP) and a 'sigma-delta 
· analog front end' (SAFE). The DSP per
fonns all of the communications-related 
functions of both a microprocessor and 
a digital signal processor, and also has 
on-chip ROM in which is embedded ex
tensive data/fax modem and voice com· .. 
ma.nd set firmware. The SAFE performs · 
all of the communications conversion 
and filtering functions that have 

. analog elements. 
For further information, circle 277 on · 

. the reader service coupon or contact Cir

. MAXIM 
. . _AfAX?.W 
~ ......... ~i~m·. . ' .:::· '~· vd.;o; .~~ .... .. 

' OUTPUT . 
.. ·· 1,)iuH i +5V@3DilmA 

N\., _,. ·. ,_,· ·.i tX" ............ , .... :vY-r· ... ~ ..... .,.. 

GNO . i •~h\;S ·:::7: 10liJr '·· 
;_ ! 

""""""."'""""'""" """"""""'""" ... """""""'"''''r'T._~ .• :.l ·., 
.. L 

rus Logic, 1463 Centre Pointe Drive, Mil- , the range of lOOkHz to 30MHz, with use-
. pitas CA 95035 USA; phone (408) 945 ful performance extending to over 
8300. lOOMHz. The devices are housed in 14 

.·Noi·se fi'lter .. . pin, 0.3" pitch, duat.in-line packages and 
· provide 1700V RMS isolation between 

Newport plans·· to· produce· a range· of lines. The performance and price of these 
high perfonnance ·common-mode filters . filters are intended to make them the ideal 
·for data and telephone lines. They also choice ,for efficient and cost-effective 
offer a custom design service, to produce , · EMI suppression. Costs var}' according to 

. filters tailored to achieve optimum EMC the order volume, but the EM2000 will 
for special EMI performance in specific initiallybepricedat$3.53 (+250). • • 
applications. For more information circle 274 on the 

· ., The frrst product in the ftlter range is · ·· reader service coupon or ·contact Alpha 
·. the EM2000, which offers up to 40dB at~ .. Kilo Services, PO Box 180, Lane" Cove 

tenuation of common-mode noise over 2066; phone (02) 428 3122. + 
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·computefinterfaee · . · ·•·· 
controller 

terface. info. plant operations; 'The new 
· CIC links a host device, such as a PC or 
' large, multl-tasking computer, with up to 
·30 of the firm's standalone :controllers. 

interface· with any combination of com- . 
mand series loop, batch or sequence 
command controllers on a single module 
bus. communication· network. Interface 
takes place through a fiumber of software 
packages, including PCView and 

',) 

The new Comp1iter Interface C 0m~ 
·hiand (CIC)_ from Bailey Controls 
Australia provides a single 'window'jn. 

.· The device can monitor and control up to 
500 points, allowing the host device to 

,. . 

".'
1Cv:::·.vrn:''PFCY!W:t:·:::·;r.:i1;11r:f: 

CAD/TXT.· · . . 
· The CIC consists of communications 
hardware and firmware for ttansmitting 
information such as control station vari
ables, analog and digital I/0, status in
. formation and controller configurations 
to and from the CIC. . · . · . . 

For more information circle 161 on the · ·· 
. reader services coupon or contact Bailey 
Controls, 26 Auburn Road, Regents Park · 
·2143; phone (02) 645 3322. 

PC diagnostics .· · 
. · LrutdMark/SuiJerSoft.has released PC .• 
Probe V2.0, which combines advanced · 
diagnostic and • benchmarking testing, 
virus protection, utilities, and system in
formation - to ·quickly and easily get a 
system back up and running. . ... 
. PC Probe is menu driven (keyboard' or 

mouse) with complete onscreen help 
.·facilities, and ·runs in harmony with 
.drivers and resident programs. Diagnos~ 
tic routines include tests for .the CPU, 
math chip, real time clock, CMOS RAM, 
speaker, interrupts, DMA, RA.M, video 
board and monitor, keyboard, serial and 
parallel ports, floppy and hard drive con
troller and disk drives, network control-
ler, mouse and joystick. . 
· . . As well, the utility functions allow 
.reformatting of hard drive, parking of 
heads and locating bad RAM chips. The 
famous LandMark Speed Test 2.0 is also 
,included. This version dynamically dis
plays the CPU, FPU. (math) and raw 
video speeds. Other benchmark tests in-

. ·. . . .. .·. DO YOU NEED A FAX MACHINE AND A MODEM? 
GET IN THE PICTURE WITH THE . 1 ·· • Also the MAESTRO 2400 XR 
MAESTRO 9600XR FAX /DAT A MODEM . . Here's a fully-featured, Hayes compatible 1200 & 
$399 Incl tax Telecom approved . 2400 bps full duplex modem tor just 
price includes Fax Software for etther PC or . . . .· · .1 , . .. 299 (Inc. tax). 
Macintosh This modem uses the latest in DSP chip set . 
Send and Receive · · ·· .. . . .. • ·Technology and microprocessor · 

. .. · · ·· · · · · · • control, bringing you the future today. 
· · Maestro Distributors • ca1aa1 St sum Klncunler /NSW 2258 Ph: (043) 88 2m Fax (043) 88 2731 .. . 
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Cf~'de ,hard disk acces~ 'tirries: diStc~to-' A new Microsoft . Wirtdows I printer 
~memory and j disk-to-controlle~ . data· driver for the HP DeskJet 500C printer 
transfer rates m total, over 50 vital sys- . allows users to take advantage of all 
tern paramete~. ,popular word d,processing, business 
. Finally, PCsobe includes VrrusCure . graphics, . ·spreadsheet presentation and 
'.Plus software, for fast, accurate scanning ' other Windows based programs that have 
and removal f viruses. VirusCure Plus ·black as well as colour output options. 
scans all ddves, including network .... The driver ,offers one step matching ' 
'drives and lists over 500 known viruses. between . colours . on .. the computer 

For more infbrmation circle 162 on the ·monitor .and the pririter ouput, eliminat
'il'eader serviceicoupon or contact Inter- ing the need for trial and error adjust
world Electronics & Computer In- rnents and a choice of dithering patterns 
idustries, lG [Eskay .Road, Oakleigh from simple to complex, to produce 
South 3167; ptione (03) 563 7066. yariotis textures iri the printed output.· 

• · '1 · · .' Ten .DOS-based drivers are included HP laser printer .. ' , <with the printer for programs such as 
· Hewlett-Paci:ard has introdu~ed the Lotus 1-2-3, Harvard Graphics, Borland 
RP DeskJet 500C printer, which offers Quattro and HP Graphics Gallery. 
economical, laser quality colour printing For more infonnation phone Hewfott-

, for personal computers;for$1779 ex tax. 
1
Packard on 008 033 821. 

The new printer joins the HP Desk Writer · Windowsdriver . 
c 'printer forl Macintosh computers; ... 'for colour Canons'. 
which was recently announced as HP's 
first laser quality printer with· colour The Computer Support Coqmrati~~ of 
capability. . I, . . i Dallas, Texas has released a True Colour 

The HP DesklTet SOOC printer produces Printer (TCP),· Windows 3.0 'driver for 
·black . or colour output with 300dpi 

1
.the Canon Colour Imaging Systems. 

resolution. To c!hange from monochrome ;. ' . The driver allows Windows 3.0 ap-
. to colour, the~user :simply swaps the ·plications such as Arts·& Letters, Corel
black ink print cartridge with a new tri~ Draw, . Aldus PageMaker, Venture for 
chamber, colo ink print cartridge. The ,Windows, Wotd for Windows and Word
colour print I cartridge holds cyan, Perfect for Windows to print directly to 

. magenta and ye:llow inks that are mixed . the Canon CLC~500 or PS"300 colour 
to create virtually any colour, shade or imaging systems, the TCP allows text to 
hueJ The DeskJet can print a .be printed at 400dpi, even though the 
monochrome page in approximately 20 graphics memoty may be limited, and so 
seconds, and a l:olour page in about four be printed at 200dpL With a full comple-
minutes. .: ) . . . . . ment of graphics memory - 48MB for 

. Portable 3dodpi page printer $1500, 'the new machine has a print 
. . . ·Siemens ha$ tkufiched a Cont pact, port- tesolution of .300 x 300dpi-equivalent 
able page prinl.er weighing 3.8kg and to normallaser printers- and hasan in
having a footpnnt of less than an A4 · tegral sheet feeder holding 80 sheets of 
'Sheet of paper. jthe machine has a built- .A4 papet. · · , · · · · . '· 

. in power pack capable of printing 150 , . Thirt~ six fonts .are provided as stand" 
pages before re '.harging,,and is based on ard, whilst the resident lMb memory al" 
silent ·thermal I transfer technology .. ·~ fows for further downloaded fonts and 
'printing at six v~ges per minute on nor- ' .forms .. overlays, .for .. adv~c:ct : word . 
:·mal paper or trahsparencies.. ., :processmg .and DTP .~ppli~attons. In-
. Called the MTI35 and priced at ' · dustry stand.ard emulations mclude HP 

I 
LaserJet Senes II, HP DeskJet Plus, IBM 

.;.;';>·YY;/Y\"'•\:.·····•' .. Proprinter X24 and Epson LQ850. A 
:.;:;. -{:,:.{ .; / ) . ·~I .: · ... · . copy button provides for the repeat pages 

... ·.·····. ..· :: ::.,/. · ...•..•. ••· of the document last loaded. The thermal 
Ci:/:!: • . print head block has 2560 heating ele-
. ·· · ' ·· · men ts across the width of the paper, 

divided into four blocks of 640. This 
• .provides the fast 6ppm output speed. The 

. dimensions of the MT735 are 29 x 22 x 
... 6cm, and the in-built rechargeable bat
. · tery is designed to last the life of the unit. 

. For more infom'lation circle 163 on the 
.. reader service . coupon or contact 
Siemens, 544 Church Street, Richmond 

. 3121; phone (03) 420 7254. . 

·, . Unlike ~;I babies, the DT 50 is ~heap to' • . 
run. Only 200 µA in low ower mode. Store up 
to 300,000 readings in a removeable inem01y 
card. You can forget it for over a year. . . ... 

Whatever your data logging application, 
from ten channels to thousands, there is a 
Datataker model that will tum problems into 
child's play. 

Designed in '..\\:istralia, used around the 
wotld. BMW (makers of toys for big boys) use · 
Datataker. So do Mercedes Benz, GM, Ford · 
·and Volvo. , ;: , 1 • • • • 

~ But its not only car makers .. i 1 

we help. If you'd like ybur data . 
Jogging problems solved talk to 
us. The rest of the 
world does. 

i>:..ta Eledmnks 46 Wddhutst i>rtve, Boronia 3155 
Td(03)8011277.Fax:(03)800 3241. 
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Electrbnics Australia's latest publication: . 

I i• PC~BASED . ' 
CIRCUIT' ... 

SIMULATO;RS . 
AN.INTRODUCTION. 

·•. by JIM ROWE:. 

Computer programs capable of simulating 
the performance of complex .analog cir
cuits can now· be run on many personal 
eomputers; heralding a new era in the de
sign of electronic equipment. In the future, 
much of the tedious design hack-work will 
be performed on a PC, providing faster 
and more accurate results than bench 
testing ... 
Find out more about this rapidly growing 
technology, with our new publication PC
Based Circuit Simulators. Based on a pop
ular series of a11icles run recently in the 
magazine, it provides an easy to read in
troduction to circuit simulators, plus an un
biased evaluation of the· main simulation 
packages currently available . 

. Now available for only $1.95 •from 
your· iocal newsagent - or by mall 
from ·Electronics Australia Reader 
Services, PO Box .199, . Alexandria 
2015. .. ·•· ... 
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COMPUTER PRODUCTS .. High performance· 
386SX notebook, :' · 

an A4 page- the graphics could also be '· Total Peripherals has releas~d a new 
printed at 400dpi. ·In addition, the True notebook PC, .the TP386SX-20, which 

· Colour Printer driver includes a special · has been configured for the corporate 
400dpi font generator that supports any user, and has the full functionality nor
Bitstreatn typeface from the Bitstream mally sought in a desktop system. 
Facelift utility.· . . . The TP Notebook· has .an expansion 

For more infoimatfon circle 164 on the chassis option, .which enables the sys
reader service coupon or contact Alkira, . tern to be plugged immediately into an 
11 Gertrude Street, Beacon Hill 2100; office network. , .. ·· . . . 
phone (02) 975 4423. .The company is offering the Notebook 

both standalone, or bundled with exter-
. Mac 'rneter display' , nalkeyboardand VGA colour monitor. It 

.PanelMeter . from ' . Intelligent In- ·is powered with a 386SX/20MHz CPU, 
strumentation/Burr-Brown, displays on a , "a minium of two megabytes of RAM, 
Macintosh II series computer the signal 40 or 80MB hard disk, and has a three-
values of one or more analog inputs as hour battery. · · .. ·. .. , 
onscreen, dimtal ·panel meters. It is For more information circle 165 on ·· · :' · ·. 
designed to b~ used with the PCI-701C the reader service coupon or contact Road, South Melbourne 3205; phone 
NuCarrier Multifunction 1/0 board, and _To_ta_l _P_e.rip;....h_era_ls_. _11_s_· _No_rm_a_n .... by_.(_03_)_64_6_10_1_1. ______ ..... _ 
is ideal for engineers, .researchers, stu- . 
dents, technicians - anyone reading . 
analog input data. · . . ··• . 

Kenelec, 48 Henderson Road, Clayton 
3168; phone (03) 560 1011. 

RISC.;based Ethernetbridge ,PanelMeter displays Signal values 
from any or all of .the I/O board's 16 
single-ended channels. However, users , Integrated Networks 'bas' arinounced 
are not limited to 16 meter displays. •. the . release of an Integrated Ethernet· 
PanelMeter . can support multiple Nu- . Local Bridge (IELB) module for Multi
Carrier boards and multiple meters can Net, the popular multiLAN, multi-media 
also be used to display values from the modular active star enclosures. ·The 
same channel. ,· . ~ . IELB boasts a modem RISC CPU sur-
.. When a new ineter is opefied;··the user' rounded by state-of-the-art . Ethernet 
·selects the NuCarrier slot location, the : ,controllers and a high speed metnory. . . 
voltage range of the incoming signal, . . To provide . design flexibility and 

. ,and the channel to be displayed. A pop- i reliability, the IELB can be configured to 
·up dialog· box provides display options bridge between the multiple MultiNet in
.that enable the user to customise meters ternal buses, or from .the internal bus to ... 

· and to scale the value displayed by each . an external LAN, through either an AUi 
;meter. A meter setup can be saved to or a lOBaseT.interface, hence enabling 
'disk, and reloaded later with screen posi- · ·the formulation of a modillar multiport 
tion and all other parameters restored. A .bridge. Bridging between the two exter
meter can also be 'zoomed down' to a nal interfaces is also supported. .. 
: size such that the slot, range, and channel The . bridge fully complies with .. the 

· :controls do not clutter the screen. , IEEE 802.1 d Spanning Tree Algorithm, 
For more information circle 166 on the ,providing automatic backup data links in 

reader service . ·coupon· or contact , '.case of bridge orlink malfunction. In 

conjunction with the sy0chronous Ether
·net modules, a true fault-tolerant; multi· ' 
ple LAN solution can be provided. 

Formoreinformation'circle 167 on the · 
reader service coupon or contact In
tegrated Networks, 26 Tepko Road, Ter
rey Hills 2084; phone (02) 486 3066 .. · 

Australian Computers & Peripherals from JED .... Call for data sheets . 

. ~. 
, ... -~ ··· tPpO~ 

'-. . .. , •. ·::::./ pC a1~ 1~ ' 

····· , · ·· "· ,..Ji;r pio9' •... --/-

The JED 38GSX embedd~ble single board coniputercan ru!'l w'itti $~~0 PC PROM '\.,,,,. ././ 
IDE and floppy pisks, or f ram on·board RAM and PROM disk. It p · · · ''-// 
has Over 80110 lines for cbntrol tasks as well as standard PC 110. ·· · rogrammer. · .· 
.Drawing only 4watts, it runs off batteries and hides in sealed · Need to programme· PROMS from your PC? 
boxes in dusty or hot sites .. · · .. . .. . .. This little box s11npiy plugs into your PC or Laptop's parallel printer 
H is priced at $999 (25 off) which Jncludes 2 Mbyte~ of RAM. . , ' . port and reads, writes and edits PRO Ms from 64Kb to 8Mb. 

J E [) Mic r 0 pr 0 c es s 0 rs Ptv .· Ltd. ' . ' ' It does itquickly without needing any plug in cards: 

Office 7, 5/7 Chandler Rd., Boronia, Vic. 3155. Phone: (03) 762 3588 Fax: (03)762 5499 

\ ',"'' . 
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Digital circuit simulator 

Pulsar is alPC-based digital logic cir
cuit simulatdr program, that eliminates 
many of the liassles and time-consuming 
aspects of digital design. It allows you to 
go direct from design to concept on PCB, 
with no breadboarding. 

Pulsar odtperf orms physical test 
equipment because it has fully program-

Archiving 1and managing 
computerised drawings 

Roland and Aarque have joined forces 
to provide a 

1

long awaited solution to 
computerised idrawing management and 
archiving. With a Roland thermal plotter, 
and Aarque's large format scanner, exist
ing hand drawn plans and designs can be 
transferred into 'electronic storage' for 
archival purpbses, or merged with a 
CAD system for modification and fast 
output. 

mable signal sources, a printable logic 
analyser display that can catch glitches 
down to one picosecond, and adjustable 
component models. Its simulation speed 
on an AT is 1000 gates/sec, using 1500 
connected signal generators. 

For more information circle 168 on the 
reader service coupon or contact Break
Through Computers, PO Box 432, Gar
butt4814; phone (077) 25 3189. 

Plotters come in a variety of types, 
namely pen plotters, electrostatic and 
thermal. The advantages of thermal tech
nology over others is its speed, cleanli
ness and near silent operation. No toners 
or messy consumables are necessary in 
thermal plotters which operate like 
everyday fax machines. 

With the large format Al and AO Con
tex Scanner, the ability to take an exist
ing Al or AO drawing and quickly scan 
the image ultimately provides for an effi
cient way of managing both a small and 
large number of drawings, without the 
traditional storage problems. 

Although the speed of both the scanner 
(input device) and plotter (output device) 
can be very good individually, perfor
mance may be lost when the units are 
connected. This problem is overcome at 
the outset when devices used are com
pletely compatible, as is the case with the 
Aarque Contex scanners and the Roland 
LTX range of thermal plotters. Using 
these, the data transmission time for an 
AO drawing consisting of 122, 144, vec
tors, is 7min, 30sec. 

For more information circle 169 on the 
reader service coupon or contact Roland 
Digital Group, 233 Burwood Road, 
Hawthorn 3122; phone (03) 818 0633. + 

HI-FI: 
An Introduction 
H you are thinking of updating \ 

your stereo equipment, need to 
know about the latest technol~ 

ogy available and even possible 
future trends, then you should 

have a look at our 
latest book: 

HI-Fl: 
An introduction 

Whether you are a student 
learning about hi-fidelity or just 
an average person wanting to 

get the best equipment available 
for your money, you should be 
able to get a lot of help from this 

book. 
It takes you right frt>m the 

beginning to the latest trends 
and technology available today. 
And it does so in easily under
stood chapters covering just 
about everything you should 
know on this very fascinating 

subject. 

Available from your news agent 
or by writing and forwarding 

your payment of $4.95 to: 

Federal Book Shop, 
POBox199, 
Alexandria 
NSW2015 
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EA DIRECTORY OF SUPPLIERS 
Which of our many advertisers are most likely to be able to sell you that spe:ial 
component, instrument, kit or tool? It's not always msy to drode, because they can't 
advertise all of their product lines each month. Also some are wholesalers and don't sell 
to the public. The taDle below is published as a~ service to EA readers, as a guide 
to the main products sold by our retail advertisers. For address information see the 
advertisements in this or other recent issues. 

Supplier State A B C D E F G 
Acetronics NSW e 
Altronics WA • • • • • • • 
Dick Smith Electronics ALL • • • • • • • 
Electronic Component Shop VIC • • t • • 
Emona Instruments NSW I . 
Geoff Wood Electronics NSW I e • t I I 
Jaycar Electronics Eastern I I • • • • • 
Kalex VIC e 
RCS Radio NSW e 
Rod Irving Electronics VIC e e e I I I I 
Scientific Devices VIC I 
Wagner Electronics NSW I . • • • ' 
KEY TO CODING: D Components 
A Kits and modules E IC chips and semiconductors 
B Tools F Test and measuring instruments 
C PC boards and supplies G Reference books 
Note that the above list is based on our understanding of the products sold by the firms concerned. If 
then! are any errors or omissions, please let us know. . 

Electronics Australia Reader Services 
'Electronics Australia' provides the fol- take special n!Search or advise on projec! 
lowin&tvices: modifications. Members of our teChmcal 
SUB PTIONS: All subscription en- staff are not available to disruss technical 
quiries should be directed to: Subscri_p- l'roblems by telE!phone. 
tions Department, Federal Publishing Co OTHER QUERIES: Technical queries out
PO Box 199, Alexandria 2015; phone (02~ side the scope of 'Replies by Post', or sub-
6939517. mitted witliout fee, may be answered in 
BACK ISSUES: Available only until the 'Infonnation Centre pages at the dis-
stocks are exhausted. Price $5.00. cration of the Editor. 
PHOTOSTATCOPIES:Whenbackissues PAYMENT: Must be negotiable in 
an! exhausted.e.P.hotocopies of articles can Australia and payable to 'Electronics 
be supplied .. 1Jrice $5. per project or $~0 Australia'. Send clieqµe, money order or 
where a project spreads over several 1s- credit card number (American ~ress, 
sues. Bankcard, Mastercard or Visa card), name 
PCB PAffiRNS: Histh contrast, actual and address (see fonn). All prices include 
size transP.arencies for printed circuit ~ostage within Australia and New 
boards ana front panels are available. Zealana. 
Price is $5 for boards up to 100sq.cm, $10 ADDRESS: Send all corresP.<mdence to: 
for lamer boards. Please specify negatives The Secretary, Electronics Australia, P.O. 
O!_~sllives. Box 199 Alexandria NSW 2015. 
PROJECT QUERIES: Advice on projec_ts PLEASE NOTE THAT WE ARE UN-
is lirilited to postal correspondence only ABLE TO SUPPLY BACK ISSUES 
and to projeds less than live years old. · PHOTO-COPIES OR PCB ARTWORK 
Price $5.l'lease note that we cannot under- OVER THE COUNTER. 
•••••••••••••••~••••••••••~••••••w••••••••••••••••••••••••••••••••••••••••••-

METHOD OF PAYMENT: (Please circle correct method). 

Credit Card: Mastercard Expity Date: ......................• 
Cheaue · American Express 

M~ney Order: · VIBa 
Bankcard 

1111ww_11111111 
Name: No.of issues required: ......... $5 = .................. .. 

HHHtt•UIHllllHi11tlHllHIH0••11n1111n1nt1u1tt1111111t 

Address: ........ ,.t .. •nn1ut1u•••nn•••••••111• .. ••••u••u11111tt N f ies uired $5 
P trod o.o cop req :........ "" ................... .. 

.............................................. OS e: .............. . 
Back Issues: .................... o........................................ No of copies required· $10-. ........ -................... .. 

Total Payment Enclosed $ ========= 
Photostat Copies: ............................................ ... 
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CASSystems ................................ 97 
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MFB Products ............................... IFC 
MMT Australia ............................. A.7 
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The most advanced desoldering 
tool in the world: Den-On's SC-7000 
The compact, multi-purpose Den-On 
SC-7000 sets a new standard for fast, effi
cient solder removal. 

This versatile multi-purpose unit offers fast 
warm-up and prompt recovery during de
soldering. The direct in-line connection 
between the desoldering tip and the pump 
ensures maximum vacuum efficiency, allow
ing 8-layer boards to be worked; 12-layer 
boards can also be worked after bottomside 
preheating. For SMD rewo~k the SC-7000 
incorporates a variable rate hot blower. 

All switches and controls are conveniently 
located for 
ease of use. 
The unique 
floating d• DEN·ON 

V'\ INSTRUMENTS 
1\..-1 CO., LTD. 

construction of the SC-7000 reduces vibra
tion - to minimise peeling or breakage of 
board tracks being worked. The carbon
impregnated housing protects sensitive co~
ponents from electrostatic discharge; zero
cross switching also protects components 
from spikes and leakage currents. 

The Den-On SC-7000 is set to make tradi
tional soldering stations obsolete. Please~. 
call us for full details or to arrange a·· 
demonstration. 

READER INFO NO. 29 
For full specification details contact: 

I TECNICO 
--• ELECTRONICS 

For electronic components & instrumentation 
SYDNEY: (02) 805 4422 MELBOURNE: (03) 881 3683 



~I~ reL~.,41 yecus. To~ has hi; 
own column now and your comments 
_have been!passed on. ---

Carbutettor parts - _ -J ·· 

• I read.~1ith interest Tony Mercer's ar
ticle on electronic engine management 
systems -~November 1991) on modern 
:cars and I !would like to point out an item 
of interestl 

The vacuum -advance method Tony · 
describe~ j}Vas certainl~ adopted ,on the 

/ early Bntlsh car for which he went shop
ping for SIU carburettor parts. And it real
ly did ope:rate the way he says. 
: However, by the early J970's 
;vacuum advance _had pretty much 
dropped · that method (known as 
Vacuum. !Ported Advance) and had 
:adopted park Ported Advance. The 
fundame tal difference is that Spark 
Ported ~1cuum Advance is fed from 
ABOVE Ute throttle and not BELOW 
it, and Spark Ported Advance increases 
:With throttle opening. . 
: Also it I provides no advance at all at 
idle or on the overrun. However, like 
Vacuum Ported Advance, it remains 
.dynamic, i.e., take the case of a vehicle 
:travelling along a _flat road with the 
driver homing a constant throttle setting. 
- If the car then encounters a hill and the ---
throttle is held at that setting, the in
crease in !engine load will cause a drop 
-in vacuum. This drop in vacuum will 
cause thelvacuum advance to 'fall back' 
onto the torrent level of centrifugal ad
vance: Wl1en the car regains speed on the 
next level' section of road, the increase in 
vacuum ~rill pull the diaghram back into 
the advanced position. . - -

My motor -manuals for ·various ·cars 
claim Spark Porting to provide better fuel 
-economy,1 better perfortnance, and seeing 
how my dar conforms to ADR27 A, supe
rior emission control. . Pre-ADR27a 
models ot my car were vacuum ported in 
the auton11atic version. My ADR27 A auto 
model is J;park Ported. ' • · --

A grea1: magazine. Keep up the good 
work. Also thanks to Peter Philips for his 
article onlpower amplifiers. 

Tim G~ro. __ · ·- -
· Waverthn, NSW. · -/ 

,Radio knd TV . . ... _ 
services · , 
· · With rbrererict to ·the nst of 'Radio 
and TV hroadcasting' services on page 
111 of rour November 1991 issue, 
. please be advised that our call letters .. __ 
are PMFM not 6PMFM. 

'' - '"' ,1 ' 

_.·, \ ' ~ 

·•·.EDITORIAL 
VIEWPOINT 

' 

More musings on science·,. -·- , 
and technology education ... ·-: . -

, ····-··· .,,...,,,, '' -~ .... , ... ""'·-~-. '· .. ,,_,~ .. 

Here we are again at the start of a new academic year: The anriua1 holidays are 
behind us, and large numbers of young people are preparing to start another year . __ 
of their formal education - whether it be at school, TAFE college, .CAE or 
university. It's a time for hope and optimism, and I for one am hopeful that 
there'll be no further decline in the number of people choosing subjects or cour
ses directed towardS science and engineering. I know I've written about-this 
before, but I fmnly believe that Australia is going to need all the scientists and 
engineers we can get, if we're not to sink into the status of a 'banana republic' - ·_-
or worse. __ . 

When I wrote about this subject in'last Octoter's and November's editorials, -
one or two readers thought I was endorsing the idea that science and engineering 
in general, and electronics in particular, are somehow 'boring'. subjects which · 

-·have little intrinsic appeal for for young people. Far from it :-- in fact I believe 
that they're basically extremely interesting (although I'm perhaps just a tiny bit · 

. · ·biased). No, what I meant was that somehow these disciplines are often still very · 
badly presented and 'sold' to young people, so often they don't get the oppor-
turu.ty to see how interesting and satisfying these activities can be. _ _ __ 

--- ' Perhaps this is due to the fact that many scientists and engineers tend to be ' 
rather shy, retiring people, who are often not very comfortable 'selling' or __ 
'marketing' the value of their work. Of course there have been and still are · 
notable exceptions, like Michael Faraday, Julius Sumner Miller, Harry Messell, 
Stephen fay Gould and Paul Davies; but on the whole they tend to be few and far .. 
·between.- · ;, .-- . • - _ ·- _ , -
- How then to get rnore young people interested i.n science"'and technology? I'm · 
.sure ·TV programmes like ·Quantum and Towards 2000 play an important role, 
-because we 're now undoubtedly in the 'audio-visual' era where young peo':'le in . 
· particular tend to be -more receptive to information presented to them in this · 
form. But understandably as a magazine editor I'm still convinced th~t printed · 

· media like Electronics Australia have a worthwhile role to play as well. -
It seems to me that there are still many aspects of electronics in particular that· .; 

_can benefit from the detailed, systematic and in-depth treaunent that can best be , 
·provided by a magazine. We can -be much more cost-effective than video, more 
·accessible and of course rnuch more permlinent as an information reference. 

What then are we at EA doing, to help interest young people in ·electronics and 
science? Well, we _run many . articles : on .educational projects, like _Peter ·
Murtagh's series on 'Experimenting with Electronics', and also others on basic 

· ·theory ~ like the ongoing 'Basic Electronics' series by Peter Phillips and the _ 
~Basics of Radio Transmission and Reception' by Bryan Maher (all three of these 
:writers are experienced teachers of science or electronics, by the way). We also 
run .articles on-scientific discoveries and achievements, whenever the oppor- · 
tunity arises. . _ . . . . 
-·_ No doubt we could do more, and I'd be happy to receive your suggestions.rd . 
also like suggestions on how we can do more to encourage young people to pick 

Ray Hdilman, 
Chief E:ngineer, 

· ··up magazines like EA in the first place - because unless they do this, they never . 
will find out what's inside.;. . -----, 

'PMFM, 
Subiacc>, WA. 

{ ,, ., ' ... ,_;, 
) ,, . ,' 

• < ! , ' ' \. ~ • ' ' I • •; ' 
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Whit's New in 
VIDEO alld AUDIO 

Video distribution system Amstrad· launches 'Double Decker' VCR·· 
, The ASC Multiple Video Distribution 
:System provides further enhancement of 
ASC's AS4 M Language Laboratory. 
designed for installation in the master · ··· 
:console of the ASC AS4 M, the Multiple 
.Video Distribution System enables up to 
four different video programs to be dis· 
Jributed throughout the laboratory. . . 

The Video System is integrated with 
the student control switching system of 
'the AS4 M, permitting single .switch ac: 
'tivation of the video routing. . . .· ., . 
;' Four video programs may be routed 
simultaneously to four separate student , . 
:groups. The video source may be a · 
VCR, Videodisk, video camera, satellite, 
4elevision or a personal computer. 

Students may be grouped in any 
"desired combination, with monitoring of .. 

"·" ;. 

"audio and video at any .student position .. 
1
,..._____. __________________ ___. 

'available .at the mas~r con~ole. The stu~ : Amstrad well known as a supplier of from the user's armchair; a long~play 
dent mom tor control is achieved through , , ' . . . 
'.theexistingstudentpositioncabling. :IBM compatible pe~sonal.computers, facility, doubling recording and 

The ASC Multiple Video Distribution .. has re~e~sed wh~t is clatmed to be playback times; HQ technology picture 
, te be ·· tailed · · ti' · Australia s first twm VCR. , quality. . 1 

.sys m may m~ . many ext~ ng With two fully functional tape decks, , Amstrad's Managing Director, Mr 
:A~4 M laboratones, or ordered.fitted : and a vertkeen recommended retail ·Bordan ,Tkachuk, said Amstrad'.s 
with a new system. · · · · ,. , , " p · t g ·f I $995 th A t d d · s · t t · th sum r Central power supply switching for all . nee a o on Y . , . e ms ra ec1 ion ·. o en er . e . con e 

: . . . . . Double Decker allows users to· · , zelectronics market reflected the growing 
·.student video .eqmpment is .provided,. ",, copy from one video tape:to another importances of new technologies in 
,and the system can accommodate a . . . , , . . : 
. second teacher monitor when used in the . . usmg .a smgle, easy , synchro start home entertainment in Australia, espe· 

·. ti al d t he od : (copying of TV programs and pre- dally with the arrival of Pay TV in Oc· 
.op on uo. eac rm e. · recorded video tapes is subject to tober. ','In typical Amstrad style, we're 
Nev/Vamah' AV ·· copyright), . 1 out to shake up the marketplace," Mr 
. i ff. os· p· ·o· 1·b· .. . ,. ' • ; watch a video on. one tleck while :Tkachuk said. ' 
rece vers 0 er . , · 0 Y :: ·· recording on the other dee, . , Mr Tkachuk said Amstrad exi)ects to 

The first two models of whatthe com- · • Record or play on one tape and then be a major player in consumer 
pany considers a·new generation of ·•: · automatically switch to a second tape, electronics with the.arrival of Pay TV. 
•audio/video receivers has been intro- giving a total continuous recording or · "We already have a very sound base 
.duced by Yamaha. playing time of up to16 hours in long· •and a high reputation in this field. Al· 
: The flagship RX-V1050 and the RX· : play mode or eight hours in normal though we are best known in Australia 
V850 receivers have been designed for : ·· mode (with two E·240 tapes), for our computers, internationally half of 

:the emerging segment of the market ' • Play backtwo tapes simultaneously to Amstrad's revenue comes from con· 
which wants a powerful and sophisti·· · different TVs. · sumer electronics." 
cated receiver to control a multi·com• : · . In addition to these twin·deck fea· "We are Europe's leading supplier of 
ponentaudio/video system. ' tures,the Double Decker also offers all satellite TV equipment, with over two 
: The two new models incorporate : the 'conventional' features·expected in million .sets sold since 1989, and we 
:Yamaha's Digital Sound Field Process· ! top-range VCRs, like one-touch instant have .been flooded with enquiries here 
:ing with the company's proprietary : recording; an 'intelligent' infra~red ,since satellite-based Pay TV was .an· 
Digi~l Dolby Pro Logic ~nhanced ~d : :_re_m_ot_e _co_ntr_o .... I,_a_llo_w_in .. g .. er_o .. gr_am_m_i ... ng_._no_u_nce_d_fi_or_A_u_stra_li_. a_."----
combme those features with a versatile, .. , 
:powerful, and high quality AM/FM capable remote control and high power and 40 station AM/FM random access 
:stereo receiver. . ·and high quality amplifier sections .. The preset tuning. 

The five channel receivers' provide tuner sections feature Yamaha's direct In addition, the two models incor· 
ample audio. and video inputs, learning PLL IF count synthesiser tuner circuitry porate a four mode Yamaha Digital 
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Sound FL Processor which recreates · . Mi nl CompOnent system assures optimunl recording ·ieveE ate 
· actual cdncert environments in the from Technics achieved. For convenience, the quartz 

home, and Digital Dolby Pro Logic En- Technics' new SC-CHSS mini com- synthesiser tuner (LW/MW/FM) 
.:hanced, ~rhich provides a movie sound provides 28-random access presets at the 
field Sim1''ar· to thebestmov1'etheatres........ ponent'system offers a compact enter- touch of a button hile the f Uy £ea ' 1 

· · tainment centre with excellent hi-fi . '· · . ' w · u • The flaj~ship RX-V1050 delivers 110 lured remote control gives the user in-
watts per channel RMS to eight ohm sound. Designed to be easy to use, the stant access to the system. An added 
speakers /for the main stereo channels double cassette deck has a front-panel feature of the system is a Karaoke func
and the centre. loading with auto reverse and Dolby B tion. This enables 'sing alongs' with 

Two pairs of main frohf chann·e1 n~er~o~~~~ding compact disc player .. favourite CDs, tapes or tunes, by drop-
speakers ban be accommodated and the ping the recorded voice by 50% to allow 
front panel provides A/B switching. An fe~tures ~n AI (Artificial Intelligence) · the live singing to take precedence . 

. additional stereo amplifier section edit f~ncuon, to ~~e the CD song Output is 30W per channel with a 19-
provides j)O watts per channel to the rear order m order to mmmuse .leftover tape channel spectrum analyser. The system 
surround speakers, so that even the most at the end of th~ cassette bemg r~corded. · has a recommended retail price of 
dramatic lrurround effects can be cleanly .. The automatic tape level setting also .. $1199 .. 
reproduced. . . / . . .. . .. . . . ... , . . 
· The R~~-V850 delivers 80 watts per 
channel tb the main stereo speakers and 
centre spe,aker, and 25 watts each to the 
rear effec~ speakers. 

New ch changers . . 
.. Yamah. has introduced .two new five . 
disc rotary tray CD changers, designated 
CDC-715 and CDC-815, incorporating 
the company's new S-bit plus technol
()gy and liroviding all the features of the 
models they replace. . . 
. '. The use of S-bit plus circuitry in the 
new changers improves the performance 
and give$ them a more natural and musi
cal soun(l than their predecessors, the 
CDC-705 and CDC-805. . 
. In addillion, the changers feature 'Play 
X Change', an exclusive Yamaha fea
ture, which isolates the disc being 
played from the changer drawer to 
eliminate1 vibration and improve perf or -
mance. Play X Change also permits up 
to four oJ· five discs in the rotary tiay to 
be removed and replaced while the fifth 

! is playing. 
· : The cpre of Yamaha's improved 
: single-bit processing, called S-bit Plus, 
. is a pro~'rietary digital-to-analog con-

ses as amplitude rather than attempting 
to reproduce the double-width pulse. 
This results in greater accuracy and 
waveform stability and ultimately, in 
sound which more fully reproduces the 
depth and complexity of the music. 

In addition to the extraordinary 
fidelity achieved by the proprietary new 
1-PDM DACs, S-bit Plus also incor
porates second order noise shaping and 
an eight times oversampling 20-bit digi
. tal filter. Second order noise shaping is 
used rather than third or fourth because 
it provides optimum tonality. 

.The eight times oversampling rate 
moves the sampling noise, inherent in 
any system, so far out of the audio 
spectrum that it is effectively eliminated. 

Hexagonal speaker 
systems from Tannoy 

I Tanney has broken away from tradi-
verter developed by the company's en- tional 'box' type speaker designs and 
gineers. I. · : employed a hexagonal design, in a new 

The I-PDM, Independent Pulse Den- lineup, aptly named the Tanney Six's. 
sity Modulation, DAC rejJroduces pulse By designing a cabinet in the form of 
:Waveforms more precisely than pre- an unequal sided hexagon, where all 
viously s1vailable converters. ' adjacent walls are at 120° instead of 

.The I.JPDM DAC yields greater ac- . the conventional 90°, the company 
curacy ~y independently using two put- . · claims that standing waves have been 

I 

I I 

minimised. ·The· top and bottom of the 
cabinets are precision injected moulded 
and employ mineral filled polyolefinic 
to provide good stiffness and damping 
properties. A central brace runs internal
ly down the height of the cabinet, to 
which the crowns and bases are bolted 
and bounded. 

The line up consists·of seven models; 
615, 613, 611, 609, 607, 605, 603, The I 

larger 615, 613 and 611 are floor stand~ . 
ing models. The 615 employs an 811 dual 
concentric drive unit, a 6.5" bass unit 
and an 8" mass tuned passive cone. The 
613, a 6.5" dual concentric ·drive 
unit, a 6.5" ·bass unit and a 6;5" 
massed tuned passive cone. 

The 611, a 2-way system employing . 
an 8" dual concentric· drive unit and an 
8" bass unit. The 609 is recommended to 
go· with ·stands and ·employs an 811 dual 
concentric drive unit. 
: All concentric drive units employ . . 

Tannoy's ,'Tulip' waveguide technoloy, 
using an acoustic waveguide at the 1 . 

throat of the bass unit · 
The 607, 605 and 603 ate 2-way dis· 

crete driver ducted port systems using an 
8, 6.5 and S" injected moulded cone-pis
ton bass units respectively. + 
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·.Matsushita's latest hi-tech,· Australian made CTV: · 
''1:,'. ,' 

' ' \ '. .~ , ~ / ' , ,' I ' . 

MAKING IT BETTER, .... 
IND MAKING IT HERE 
The latest high quality colour TV set from Matsus.hita/Parfasonic is known/officially as 1THE ONE', 
but unofficially as the 'Trinitron cracke~ - revealing the Company's aim of using it to break Sony's 
grip on the large-screen end of the market. The 68cm version is being made in Australia, in a plant 
which has adapted Japanese manufacturing know-how to local conditions ... 

by BARRIE SMITH 

In 1968, ·the Australian Government 
invited Matsushita to open a TV set fac
tory in .Australia- just 12 years after 
local TV transmission had begun. The 
initial production run consisted of sets 
no larger than 48cm . 

.Colour arrived in 1974 and the Pen
rith, NSW plant began manufacturing 
.the sets to receive the broadcasts. The 
total industry production figure in that 
year was 67,000-with no imports ..... , . 

By 1976 the number sold in this 
country .reached 1; 172,000, with only 
42% locally made.· 
. · This total sales figure has never been 
·equalled - a measure of colour as a 
sales incentive. 
· Today, there are three .TV ·set 
manufacturing plants in Australia: 
Matsushita, Sharp and NEC. 
· In 1990 sales reached 724,000-sets·
of which 22% were locally produced. Of 
the former figure, Matsushita .~ or 
l>anasonic as the company's brand is 
known - was responsible for 61 %. · 
: 1991 was expected to see the total 
rise to 740,000.:...:. projected tobe the 
third biggest figure on record. 

The interesting component of the 
figures in 1990 and 1991 is that the 
driving force in the total are the larger 
screen sizes; So it appears we're 
going to see .more locally produced 
sets from the Australian plants .:...:. 
and those sets will be the larger ones. 

· Matsushita 's Pana-sonic plant in Pen
rith is far from large, by Japanese stand· 
ards. It also differs from most in that the 
production lines are spreAd wider apart. 

This is because Australian workers 

',·,;,I\,·,, 

prefer more 'personal space I than their A shot looking along the produCt/on lint, showing the careful hani:t assfmblyof 
Japanese counterparts, according to the main printed circuit board used In the sets. · 
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