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New’lJanason‘ic cTv
is being made here .

Promoted in ads as ‘THE ONE’,
Matsu hzta/Panasomcs new big-

cracker’.

A 12V/240V inverter
for those really big jobs .

Our new Powerhouse 1200 inverter
design|can deliver 1200 watts con-.
tinuously, or 2400W surge ; to power
240V appliances from either a 12V

or a 24V battery (two versions). It's
also crystal locked, for frequency

stabili i The' description starts on
page 52. -

screen CTV is being assembled at .
the ﬁr 's plant-in Penrith, NSW. As - -
Barrie|Smith explains in his story
starting on page 8, the set is also .
known unojﬁczally as the ‘Trinitron

{124 .

Oht e cover

Brian Woodward came upon Aussat’s
engineers at Sydney's famous Bondi
Beach, demonstrating a prototype
mobild satellite communications set
for emergency services representa-
tives.\Brian’s feature story about
Mobilesat begins on page 18.

(Picture by Brian Woodward)
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LETTERS TO
THE EDITOR

Schematic wanted

I would appreciate the pﬁblishing 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 Road,

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 1991EA. - -

1. In the parts list C13 should be 82pF not
47pF as shown. The schematic diagram
iscorrect, -

- 2. InFig.3 the PC overlay, black dots in-

dicating connection to the ground-

plane, are missing from:
~.(a) R4, the end connected to VR3,

(9) gg , the end nearest the end of the
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-
barassing  simation where polystyrene
capacitors are specified in the parts list, 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 pm
for pin functionality. If 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 constriction project in
your EA May 1991 -issue, ‘Variable-
tapped Balun for HE receivers, by Tom
Moffat, 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 intemationals, 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
project, I'm waiting for more.

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

Bruce Grant,

North Balwyn, Vic. 3104
Comment: I's great 1o hear that you're



cars andI ould like to point-out an’ 1tem

of interest,

* The -vaguum advance method Tony ]
-+ describes was certainly adopted on the

‘ early British car for which he went shop-
- ping for SU carburettor parts. And it real-

: 1y did operate the way he says.

However, by - the early 1970
| vacuum dvance " had pretty - much
‘ dropped that - method (known - as
Vacuum [Ported Advance) and had
adopted Spark Ported Advance. The
fundamental difference is that Spark
Ported Vacuum Advance is fed from
"ABOVE the throttle and not BELOW

it, and Spark Ported Advance increases'

with throttle opening.
- Also it{provides no advance at all at

idle or on the overrun. However, like

Vacuum [Ported’ Advance, it remains
dynamic,|i.., take the casc of a vehicle

travelling along a flat road with the

driver hoidmg a constant throttle seiting.
.- If the car then encounters a hill and the
' throttle is -held at that setting, the in-
crease inengine load will cause a drop
~in vacuum,  This ‘drop in ‘vacuum will
cause the vacuum advance to ‘fall back’
onto the [current level of centrifugal ad-
-vance. When the car regains speed on the
next leve] section of road, the increase in
fvacuuma}nll pull the draghram back into
the advanced position, -
My mbtor ‘manuals for - various ‘cars

;claim Sphrk Porting to provide better fuel

economy, better performance, and seeing
‘how my gar conforms to ADR27A, supe-
rior emission control. ‘Pre-ADR27a

models of my car were vacuum portedin

“the antomatic version. My ADR27A auto
model is Spark Ported. ‘

work so thanks to Peter Philips for his
article o power ammlfrers g
Tim Gard, -
- Wavetton, NSW

Radidand TV
: serv1 {4 :

' 'With (reference to the lrst of Radro :

~and TV broadcasting services on page
111 of) your November 1991 -issue,

please pe advised that our call letters

”\are PMFM not 6PMFM

" Subi co;WA. L

r afier 41 years. Tom has his -
now and ‘your .comments .-

By

A great magazine, Keep up the good b

More musings on science
and technology educatlan... " \ ,

Here we arc again at the start of anéw academic year. The annual hohdays 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

umiversity. 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-

sés directed towards science and engineering, I know I've written about this

Or WOrse..

“before, but I firmly believe that Australia is going to need all the scientists and
-engineers we can get, if we’re not 10 sink i into the status of a “banana republic’ —

When I wrote about this subject inlast October’s and November's edrtonals
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 -

funity to see how interesting and satisfying these activities can be.

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-

Perhaps this is due to the fact that many scientists and engineers tend to be

‘marketing’ the value of their work, Of course there have been and still are
notable exceptions, like Michael Faraday, Julius Sumner Miller, Harry Messell,

How then to get more young people interested in 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 peonle in

{ particular tend to be more receptive to information presented to them in this-

| rather shy, ‘retiring -people, who are often not very comfortable ‘selling’ or .

- Stephen Jay Gould and Paul Dawes but on the whole lhey tend to be few and far 5
between, . '

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,

1t seems to me that there are still many aspects of clectronics in particular that -

Murtagh's series on-‘Experimenting with Electronics’, and also others on basic

«can benefit from the detailed, systematic and in-depth treatment that can bestbe -+
~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 arc we at EA doing, o help interest young people in electronics and
science? Well, ‘we -run ‘many - articles on educational projects, like Peter

-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 atticles on sc:enuﬁc discoveries and achrevements whenever the oppor

tunity arises.

No doubt we could do more, and I dbe happy to receive your suggesuons 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, lhey never -

wrll ﬁnd out what S msrde

o Jim Rowe

m
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‘Matsushita"s 'latest hi-tech; Aus%ralianmadecrv.- 5

KING IT BETTER,
ND MAKING IT HERE

The \iate'st hfgh qu‘al'ity coioU‘r’TV eet from Matsua'hita/Panasonic' is k‘nOWn efficially'as ‘THE \\ONE‘, U
‘but unofficially as the ‘Trinitron cracker — 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 Australla m a plant

which has adapted Japanese manufactunng know—how to Iocal condmons

by BARRIE SMITH

- " In 1968, the Australlan Government
- invited Matsushita to open a TV set fac-

tfory in Australia — just 12 yeats after

. local TV transmission had begun. The

" initial production run consisted of sets
no larger than 48cm.

‘Colour arrived in 1974 and the Pen-

“nth, 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, w1th only

- #42%locally made. -
This total sales figure has never been

. equalled ~ 3. measure 0f colour asa

~ 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

. ithe 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 740,000 — 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 from most in that the
production lines are spread wider apart.
- Thisis because-Australian workers
. prefer more “personal space’ than their
~-Japanese counterparts, according to

'8 ELECTRONICS Australia, February 1992
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A shdt looklng along tha prodiction line, showing the careful hand assembly of
‘the main printed circuit board used In the sets, -
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the Company’s GM/Manufacturing Ross
Henderson,

Undoubtedly, the tacial mix in the
Penrith plant would - raise
eyebrows in  Osaka also: the 156
employces come from 14 different
national origins. The average age is
37 yeats.

W111 crack Sony s dominance of the hxgh
quahtyTVset market, ‘

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 ¢laiming -
the blue ribbon, with advanced tube .

shape, new phosphors and glass pig-
ments.

in development, and is currently being
produced in two screen sizes: 68cm and
78cm. The former is the only one made

“The Panasonic set has been three years

R 2t 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 mask;
and a new sound system using domed
ports has been installed. (See sidebar

| for detail).

’Plant tour e

“Recently I was able 10 totr the Pen-
rith plant with other journalists, to see
for myself how the new sets are made.
We were shown around by Ross

“Henderson and Scott Yamaguchi (GM

~ Engineering), -

‘The product of the plant is made ini an

essentially fuss-free and clean proce-
dure: no fumes or gases.
. The more you come in contact with
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 ar¢
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 £o larger assembied 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
1 process.

.. The production flow was carefully ex-

plained to us, but when a number 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 1mportant

and individual, the structure of a.
.+ production line is toa Japanese com-
_pany, A tow-of obot machine tools -—
~-“made by another branch of Matsushita
The Trinitron design has been around

itself — performs the initial auto inser-

 tion of parts into the PCB,

- Some 84% of the components are in-
serted 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

~Smm, o :
- Insertion 15 completed manually on

two sub-PCB lines, Wave soldering is
used on each PCB line, and 2 board
tester automatically searches for missing

ELECTRONICS Australia, February 1992 9



Matsushita’s hi-tech CTV

strike at the same point, over the full
scréen,

-+ Sub Bnghtneés —_ where the black
“Tevel is set.

Final inspection tests cover the areas

* of electrical interference, mode func-
. 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

“ Thave 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

§  beginning at $2,000 and heading to near

Most of the soldering on the PC boards Is done by machlne, but the flnlshing
touches are done by skilled hands, as shown above.

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 follows on a
manual production line, Inspection fol-
lows, involving operational checks and

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

10 ELECTRONICS Australia, February 1992

the setting of some parameters for
ageing characteristics, Then the sets go
through a ‘series of display ahgnment
checks: - - -

Purity — ‘where the CRT’s beam land

ing is set to achieve colour uniformity.
‘White Balance -— where RGB levels

are set to produce the correct colour -
temperature. :

Convergence — where the R G and

B beams are adjusted to ensure they - €1¢Cirom ; |
oy [ ‘ .- climinating ‘doming’ or colour blurr.
' " The glass itself lifts contrast by 46%,
giving sharper, brighter images. Higher
- contrast naturally improves the colour
| rendition as well,

$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
‘to-previous designs. The benefit is a
screen surface which can be viewed
_from a wider viewing angle, with fewer
reflections. The tube’s MPF (multi-
~prefocus) clectron gun-uses a six

electrode, three lens construction, which is
 said to improve spot focus by 15% at the
edges and 20% at picture centre, \
~The Invar metal shadow mask is con-
. sidered a vast improvement over con-
 ventional masks, It resists the heat of the
electron beam. bombardment, so

‘The sound side uses a Dome speaker

" jlay‘out,giving a higher output from a

relatively small arca. Treble and bass

‘Tesponse is noticeably superior to your

average TV set. Sound output is up from
TW 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. ‘The 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 pictare.

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
the flatter surface) cancelled out room
reflections, increasing sharpness and
creating a picture of almost



photographic quality. In terms of picture
quality, the set produces brilliant whites
and natural greens, while reds — dif-
ficult for video — lost their stridency
due to the use of Europium in the tube’s
red phosphor, Colours like pink and
mauve were pleasingly subtle. '

Footnot

Walking away from the plant and the
impressive demonstration of the new set,
I could find little fault with its picture —
except for one. The bane of every
television set on the market is reflection,
no matter what maker or price level. I
suppose I'm especially aware of this,
spending most of my days in front of a
computer \which never gives trouble
from room reflections due to the anti-
glare coating on s surface,

I asked Ross Henderson when we are
likely to see the same techniques ap- o .‘ o |

plied to TV set screens. He ar}§wered - Aclose up of the PCB auto Insertion machine. The boards being loaded are visible
me enigmatically by saying: “We'c at centre loft while the bandollers of resistors and other components to be
workingoh it”, -~ oo 4 Inserted are visible at upperrlght B

o
M&W{‘

ww o
i

- qu;.:,}J}E‘?“‘if
Taken from Matsushita’s brochure, this filustration shows
the construction ofthe new Dome Sound Systemused inthe
receivers. Note the very narrow frontal area,

‘ |
‘ ELECTRONICS Australia, February 1992 1



Video & Audio: The Challis Report

Assomething of abreak from esctericloudspeaker systams, CD players and audio recorders, Louis Chalis
has spentthis month checking outa pre-release sample of one of the latest breed of integrated hifi amplifiers
from Marantz. He found it a worthy example ofthe Marantz tradition of providing ‘a better product at a befter

price’... ‘

BRE T e G PR R

When ‘Sol . Marantz 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. g

Their gaudy gold fronts were
sc#uarely 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
Erice, and he did so well that some of

is competitors (like the famous Frank
Mclintosh) complained about their fost

12 ELECTRONICS Australia, February 1992
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markéts and “the upstarts who had

purloined them’,

In the early 1970’s | reviewed many
of the more -outstanding and gaud(

“ Marantz products, and as 1 recal
~they ‘were all very 'good products. .
‘More important their critical perfor-

mance parameters were with few ex-

~ ceptions, at the top of their class. All
~of his amplifiers had lower distortion

and higher power output figures, and
even his big receivers were in a class
of their own — which started  yet
another trend,

 Although Sol Marantz sold out his -
controlling interest in the company .-

more than a decade ago, it wasn't just
his name that stayed on; the new
owners respected both the name and

--amplifiers, receivers, CD plazers,
VCRs and TV's are black — wit

THE NEW MARANTZ PM-72
INTEGRATED AMPLIFIER

“what it stood for. They chose to follow
the same ethos, to sell a better

product at a better price. However

gold panels are passe now, and so the
one teature that | disliked in the old

Marantz amplifiers is gone — at least
in Australia.

Like Henry Ford, the design team at

“Marantz now believes that black is

beautiful; -and so -all the Marantz

, of
course {you guessed it), gold lettering,
I guess Sol’s still leaving his mark on

the company,

‘Now the very latest offering from
Marantz is the PM-72 ‘Integrated’
amplifier, which is another way of
saying that it contains both a



-

" The- fir

- preamplifier . section: and - @ stereo ., . ..

- power amplifier stage.

- The latest generation “of Marantz™~ -
_amplifiers | have been developed.to .
~‘sound better and cleaner’ than other -

amplifiers,| with minimal colouration,
' minimal noise, maximum power out-
. put, low autput impedance. In shor,
they're intended -to behave like ‘a

piece of |wire with amplification’,

-Which solinds just fine, but as many

. of us- now .know, that's easier said

:than done! RN
. The black circuit diagram of the
.PM-72 lobks very much like that of

“There-a

iffere

ost telling. -
Enhanc

nces which are the
ments - .o
‘_ notable difference s the
current conversion-noise elimination
‘circuit, which is “an unbelievably
simple circuit addition. This takes the

capacitor, and a carefully selected
series resistor which are sealed in an

" epoxy moulding. This assembly is part

of the power supply and is placed

“PM-80,-which -it -appears - -
-has not been replaced by the PM-72.-
< obviously -many - other 4 "
similaritibs -between the two. but there are two sets of loudspeaker outputs, selected by front panel pushbuttons,

form of jnon-inductive” high- voltage

‘ ;In\'s'lde“ he PM-72. The low levél signal cireutry 1s o a vértically mounted PCB on
ithe right, with tone control circuitry on the board just behind the
power ampilifier and power supply circuitry in the centre.

.......

WRRE R AR,

“Thié rearendof the PM-72 looks rather like that of many other ampliiers, However

and also a colled lead to earth other components such asa CDplayer. ... -

“directly across the secondary winding

of the DC power supply circuit.

* The beauty of this addition is that it
virtually eliminates the sharp switch-

off kniee of the rectified half wave cur-
rent. This sharp transient is neatly

“modified or ‘softened’ by the resonant

circuit formed by the transformer
winding and the capacitor, so that the
‘high frequency harmanics generated
by the diode switch-off transient are
etfectively ‘down converted’ to ener-

front panel and

gy at much lower freqUéﬁ‘cie's; The

'series resistor decreases the ‘Q’ of the
-fesonant - circuit, -and optimises  the

‘decay characteristics of what the cir-
it “diagram neatly describes as a

“Noise Killer” circuit. This is not as ef-
fective as a full regulation circuit, but
then it costs much less, and works
nearly aswell, oo e
" The pr’earhfliﬁet‘ stages are however

“fed from a full regulating power sx:j)p-
ly, providing regulated 24-volt and 5-

volt rails to maintain low noise and
stable operating parameters.” .
" Theré are other design innovations
and-circuit refinements, the majority
‘of which-are not described in the
mafiufacturer’s blurb, all of which
‘have beendirected at achieving im-
proved electronic performance. Some
of the refinements are  directed at -
Ereduc:in}? costs, but not too many
arevisible, 0o
~Of course, even 'a straight piece 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-
lowed 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, . .
Frontpanel . =

The front paneél of the PM-72 wold
most'probably make Sol Marantz cry-
if he'saw it, because the only part that
looks like anodised aluminium is the
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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 comner 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 - cantrol,

“calibrated in dB relative to maximum

*output.. Next to this is a somewhat -

- smaller rotary input . selector for
moving cartridge (MC) and moving.

- magnet (MM) phono inputs, CD input *. 5yerinad conditions are with both channels driven and output 10dB above rated
- power into elght ohms, Overload duration Is 20ms with a 512ms repetition rate.

2t the top (where it rightly belongs),
followed by TUNER, AUX 1 and AUX
C2totheright. . ool s
- On the feft-hand end in the bottom
“.row is the mains-power ON switch,
with-a small discrete LED connected
 directly -above, Next to this is the
© . head K ne socket, -pushbuttons for
Speaker 1 and Speaker 2, and bas
and treble tone controls... -+
~The tone controls provide -2
~nominal +10dB of boost-and cut at
50Hz and +10dB- boost or cut at
20kHz, respectively. -« K
~~Inthe middle of the lower section of
the curved -and shaped front panel,
are -four -selectors. - with : matching -
LEDs.. The first of these -is - labelle
'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 o 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, SOURCEand CD, ;-
- +-These ‘switch settings -provide the

- degree of flexibility that most serious
- audiaphiles - would “need for - tape
copying, or for tape copying while lis-
tening to another program. .~ .. - .
.« Atthe extreme right hand end of th
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 fighting con- -
“ditions may well prove to be difficult
to read — particularly if you are

myopic or short sighted, -as | am.' -
* -The rear panel has-all the input con-
nections neatly laid out with - better
labelling than the front panel, and
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‘Measured Performance of Marantz PM-72 Amplifier -
. Transient Overload Recovery Test (THF-A-202) -~

- Tmsfdiv 50ms/div.

Here are the results of the overload recovery tests on the Marantz PM-72. The

-.-Adjacent.to these

is clearly a very sensible ergonomic

design. - .

A the extreme Iefthand énd ',6'f the

‘panel are a block of RCA type phono
sockets, with gold-plated  PHONO

and CD sockets and -conventional
chrome-plated sockets for tuner AUX
1 and AUX 2. ;

» are two pais of
sockets for TAPE 1 and TAPE 2, also
with . conventional - chrome plated

minal, which may well prove essen- -
tial in some situations as the internal -

circuitry is not' separately grounded
via the mains lead. In the middle of
the panel are four. large pairs of
colour-coded speaker sockets, for left
and ri%ht channels and for SYSTEM 1
as well as for SYSTEM 2.. These use
large three-way universal terminals,

‘which will accept bare wires and
- banana plugs, but not spade lugs.

RCA type phono sackets. ... ..One intriguing aspect of the back
Below this is a screwed ground ter- ~ panel was its annotation in relation to
ERNN < o
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. The freqliency response plots for laft and right channels are slightly different, as
_you canisee. This Is a little surprising, and may well be a characteristic of the

~ preveledsesampletested. . . . ,‘ o
“The first parameter normally quoted

‘the speaket loadings. This advises that
'the minimum impedance when con-
inecting oszstems in parallel is 16
-ohms -~ whnereas  the handhbook

- ;crows - jabout the -ability of the
‘-amplifier to handle 2-ohm Joads (i.e.; -
"'SYSTEM 1-and SYSTEM 2 impedances |
~:of four ohms each). One of tﬁe sets of -

- +.information is obviously wrong, and
‘based dn my measurements it is the

-handbook that is right, . .

. AnotHer neat feature on the bac

‘panel is a small coiled earth lead, -

;which ‘has a half-metre reach when

‘extended. This facilitates the inter- -

‘connedtion of the amplifier earthing
to other pieces of equipment, such
.as the yecord player chassis, when
calledfor. o |

of ._
" The ihside of the amplifier i neatly
labelled -
printed -circuit - boards and .
‘qualitycomponents, but surprisingly {
not - identify the esoteric

“{constructed, - with - clearly
~ quality

~could
-capacitors and resistors’ which were

_only recently fauded by Marantz's PR -
in - previous - generations “of -

" people
‘Marantz amplifiers, - -

~ Evaluation - ...l o .

==The'|evaluationof an--amplifier’s
‘specifications is generally regarded
" as a simple and straightforward task,

e

“by manufacturers and sought by pur-
chasers is - good -power output,
which - is-the ‘maximum’ continuous

‘undistorted ~ power that  the
amplifier -~ can . deliver into "a

specified load impedance. ,

The second parameter,” which is
closely aligned with the first, is the
dynamic headroom, which is the mar-
ginin decibels by which the amplifier
can exceed its maximum continuous
output in short bursts,

~. The third parameter is the mag-

- nitude of the output distortion, whi

- is the magnitude of spurious output

generated by the passage of a signal

“through the' amplifier, and which is

- normally determined by the harmoni-
cally related output components, and

most particularly the third harmonic

inthe output. - . - ;

- The fourth parameter is the signal to

noise or ‘S/N' ratio, which is the ratio

in decibels between a rated signal
output level and the output of the
amplifier in the presence of no

Cinputsigmal. |

The electronic noise generated

‘Under the latter condition’is normally

+hiss -and -hum; -and the lower those

components arebelow <75dB(A), the

* better. A good amplifier should be

able to achieve a signal to noise ratio

of -90dB(A) or better.
- Last-but not least is the frequen
response of -the -amplifier, - whic
-surprisingly :many - manufacturers no
‘longer quote — as by and large, the
rest amplifiers of today exceed the
best performance achieved by the
valve amplifiers of yesteryear, where
it all started. STt

"-However,’ don't - be :’fooled:‘ lah :

-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
Or40kHz, o
Wit those - thoughts in mind, 1
proceeded to evaluate theobjective
performance - characteristics of - the
PM-72. When - evaluating - -an
;amplifier, for' ‘convenience and - as
‘much as from habit, | generally start
“my evaluation with a measurement of
the ‘output frequency response.  This
;normally gives me some feel for how
an amplifier is going to perform, =
- 'was pleased to see that the PM-72
amplifier's frequency response s al-
‘most ‘ruler flat’, and within +0.1dB
from 20Hz to 35kHz. The response
rolls over smoothly at the bottom end
and is -3dB down at 10Hz, |

tible " difference -in . the  frequency

response “between the left channel

and the right channel. - | was
surprised to find that the left chan-
‘nel -has a marginally broader fre-
‘quency - response than- the - right,

although that difference isnot of any

‘major significance, -

* The smooth rolloff at high fre‘qu\ér'!-‘

«¢iés augers well for the amplifier’s
stability, and this parameter is tight!

--controled by the negative feedﬁac
"oop; over which the designers have
taken considerable trouble.

' The next parameter to be evaluated
‘was the - output -power, and not
surprisingly” the- amplifier- delivers a
gehuine 120 watts into -eight ohms,
-although Marantz claims -an output
‘power of 100 watts into eight ohms.

** The ottput power into four ohms'is
-also impressive, with @ genuine out-

‘put of 180 watts, while the output into

- “Atthe top end,‘there'wasa'perjc“ep-‘ .

two ‘ohms is even' more impressive — -

‘with short term continuous outputsof

“260 watts, and 1HF outputs of well in
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ChallisReport [ e

| i | e
‘excess of 300 watts. The question of |~ e s R
wo ohm output’-cagability hasmein- | . miisw E=mmeat =

‘tri%:ed,‘forfaithmg. the manufacturer f S .
‘publishes data  on ~its* two .ohm | i : =
~capability, the caution on the'back | - I =

~panel will unidoubtedly dissuade | Yl IS
‘many Furchasers from applying such | e S
difficutt loads. B ! I L

| was gratified to find that the'signal | -Dafg?"‘*“
to noise figure ofthe amlfier when | & Lt TrE TR UE TR = E A
using its auxiliary input was <94dB(A) T = |
“relative to 1 watt output, or converse- | - IR
1y -114dB(A) relative to'the rated 100 |~ gusspue
‘watt output into eight ohms. -k CCkE B S
“This level of performance 'is par- | - fr -® :
ticularly good, and it would appear | citlien
is attributable in'part to the current || " iy : :
conversion noise elimination circuit, .- Sl T
“Thehum: and ‘noise~at  the "MM ' sy
‘phono input, is still -80dB(A) rela- |
tive to one watt (whichis stilt pretty | =+ RS e s e e
‘_gOOd),’ but with  the’ mOVing coil a4 ‘ g Prtome R =018 Puibr L2113 Lo i P LS W, st LS p.mm;:-x_mm‘:
input, the level of 50Hz humrreduces | .7 s
‘that figure to a measly -55dB(A) fig- | - MiHe 15 =
ure, which is not quite‘as impressive | . ¢ oise”
as the other signal to noise figures | . otk b0 ==
‘which 1 have measured for moving | = {5 IV E
coil cartridge inputs;~ # e waaary R =
*The ‘measured crosstalk between | - (hoer LOE=SE ¥
the two " channels s exceptionally - { = . =
*\%ood: better than -90dB at mid-band | © - i

- requencies, and ‘still in the orderof | P ERE

. -80dB atthe outer band edges relative |+ @ e e e L
t0 a one watt Signa‘.f“/. PRI S P _70 'ﬂmﬁﬂnwf—"——i’i“"_':h""ﬂ-“li‘-"ﬁ-it-wl-|mlvﬁm.:m~.j:‘ i, oao L i, P St Lm0
-+ The transient overload recoverytest |~ o =SSR
-was also exemplary, and the PM-721s | « /wLIFER EESTRE
clearly inherently stable under virtual- 4~ BLLR =
ly.any operating condition. - | R
. The last test and one of the mostim- | « -~ BiE L AR :
portant, was the 1EC High Frequency | poo 5 =
Total Difference Frequency Distortion LI ;
measurement, i o SETE P =

This reveals that the Marantz PM-72 47 Lo og =

- Amplifier produces a total difference | -+ “

-~ frequency -distortion -of less than | & @ WORC W W e me e e owwo AeC L
0.01% atall output power levels ofup - |+ o o e et
40100 watts into- eight ohms,and -~ itz wra |
only at powers above 100 watts does |~ "7H
the distortion start to rapidly rise. <} o DR e
" From an ‘objective test standpaint, if M 0 : z
‘one ignores the hum and noise figures | 1T =
for the movin%»coil phono input, this | b "o
amplifier is truly exemplary, o T s HRGUTED
~(Editor’s Note: The S/N result for | vy Lt
the MC inputs of the sample PM-72 | pated 171501 S

strongly suggest that this section of | @ =& 3

the unit was in fact faulty, However it |-
‘was - -pre-release sample, and .no _
-other samples were available for test- - These plots show the tone control range, channel cross talk and- nolse

ing at the -time : of - preparing - this - - performance of the PM-72. Note the hum peak In the moving ol phono noise plot,
review, From the measured perfor- - which appears to be due to a fault in the sample amplifier available for review.
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MOBILESAT REVEALED

The technical wizardry of Australia’s .mdbilé' satellite phone link was ‘revealed for the first ime
recently to Emergency Service Chiefs at Sydney's Bondi beach. The demonstration was a blow for
credibility in a field where Australia is a world 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 contest 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 rcal 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
Australians 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 satellitc communications Sys-
tems 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
COSIS.

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
term for the C system’s antenna.

Inmarsat C’s rate of data transfer is im-
pressive for the size of the equipment, at
600 bitsfsecond. Once an up-downlink
has been established with the Inmarsat,
the C system patches into a local public
switched telephone network 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
18 ELECTRONICS Australla, February 1992
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Testing satellite phone communications using the Inmarsat-A system from Bondi
Beach In Sydney. The new Mobilesat phones should be much more compact.

system, Its ‘case is - larger (and much-

heavier), and from it folds a conventional
satellite dish.

The Inmarsat-A system is also sold by
Aussat in Australia, and a base station
similar to the one shown here costs about
$50,000. Portable it is, but mobile it cer-
tainly is not. For true mobility we must
turn to the exciting prototype system
caught in action recently at Bondi beach.

Better, cheaper

Mobilesat is designed to operate as a
mobile voice and data communications
network, starting in 1993 when
Australia’s second generation B-scries
satellites are launched. Its major aim is to
offer mobile telephone communications
to those people who are presently outside
existing wire or cellular phone systems.
Where Mobilesat beats almost every
other communications System presently

-operating, or planned, is its price. The

hardware will be around $5000 (remem-
ber when cellular phones were $35007)
— and that includes the clever ittle plas-
tic covered dish-tenna, Operating costs
are planned to be equally impressive, at
$1.20 to $1.50 per minute.

Mobilesat’s primary targets are those
people and companies -currently using
radio for remote area communications —
outside the existing phone system. Some
people say that these users will not be in-
fluenced by Mobilesat, because they
operate on ‘free time’ — once the
hardware has been bought, it costs noth-
ing to send a message using radio.

But the cost of establishing and main-
faining a private radio network, plus the
staffing cost necessary to patch it into the
existing international telephone network,
can give Mobilesat a clear head start
when the bottom ling is reached.



junct to th
but it will also be marketed as a-closed
system for those who demand the greatest
privacy.

Mobilesat

Sales arc
13% of Mobilesat’s traffic.

that being demonstrated when EA hap-

pened updn Mobilesat’s prototype; is the -

nation’s e crgency services, FATD

Emergency services
Although -every branch ‘of Australia’s
emergency services are presently con-
nected by dedicated radio networks or
phones,” there can be no
t the ‘ability to have instant

At present Moblesat is- estimating its
market as a total of 100,000
subscribers, with 50,000 operating in the
field by the year 2000. If the estimate has
not taken into account Australians’ love of
new communications technology, then
these figures could be under by as much
as 50%. Australia has.already reached a
stage where more than eight million
phone services are connected, and even

the cellylar phone system has ﬁnally B

reached 300,000,

Mobilesat’s - specification was e
in September 1989. By April
basic specification for the -
Mobilesat terminals had been announced

nounced
1990 the

and in June that year, Minor Base Station

Specificdtions were - announced. Now,

 after some- public argybargy with the

When mlroduced Mobllesats cov-

erage will be all of mainland Australia

(including, of course, Tasmania) and 200~ _ - e
Inside a Toyota LandCruiser fitted with the prototype Mobilesat system. This used

kilometres out to sea. The specifications
call for mobile transmitters' to achicve a
radiated

Mobilesat will be available as an ad-
cellular mobile phone service,

[Research ~has - shown ~that
is likely to have a 20% -
Government use, with Trades followinga*
close second at 16%. After this, pcople in -
estimated ‘to become around

One o@ the .major potential uses, and -

by telephone offers huge ‘

“Fire, police, ambulance and emergency service representatives being shown the

benefits of satellite communications at Bond| Beach. Note the tiny satolllta

Cruiser mobile and to the base station. As

- Australia’s new satellites are not yet in

space, the prototype is using Japan's ETS-

-V (Engineering Test Satellite 5) owned

by the Radio Rescarch Laboratory of
Japan’s Ministry of Post and Telecom-
munications. In production, Mobilesat
Aussat connection will be via Ku-band
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 dish on the roof of the Toyota LandCrulser.

done is Jeft to the hardware manufacturer,

‘but uncovers some fascinating research

- into microwave technology.

- The prototype unit uses an L-band up
and downlink from both the Toyota Land-

and 1.5GHz back down to the mobxle
The prototype’s white radome cover
on the roof of the LandCruiser is only
300mm diameter and 80mm tall. This
has been fitted to- show . the ap-

. proximate size of the ‘dish-tenna’ that

will most likely be used on final
‘hardware. However under the -test
car’s radome is a drooping ‘crossed
dipole (the outer ends of the elements
are bent down at 45°, to match the
elevation of the ETS-V) that is a tiny
60mm across!

Antenna crucial

Naturally, much of the success of
Mobilesat will depend on antenna design.
Mitsubishi has already demon-strated a
costly, but very- effective electronically
steerable patch antenna. Resonant copper
patches are “stecred’ by - controlling cir-

L-band up and downlinks to the Japanese ETS-V satellite, as Australla’s B-serles

power of 15dBW. How this is - satellites won't be operational until the end of this year.

ELECTRONICS Australia, February 1992 19
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Another shot taken during the Bondi Beach tests, showing - A compact Inmarsat-C satellite terminal system, packed inits
the Intelsat-A system being used, As you can see, even this - transport case. Sultable for data transmisslon only, it costs

system is reasonably compact and portable.

cuitry to keep gain at its maximum, Ex-
periments are also continuing with a heli-
cally wound whip antenna (at
1.5/1.6GHz!) which would be much
cheaper, but less efficient.

As the specifications call for 15dBW,
the efficiency of the antenna chosen by a
manufacturer will also determine the RF
output power required from the transmit-
ter. In ‘advertising’ terms, a Mobilesat
phone will most likely be called ‘five
wait’ — or two more than the larger
models of cellular phone currently on
sale. Also, the prototype circuitry shown'

in the photos will be condensed into a .

package about the same size as one of the

One of the Aussat engineers shown using his cellular
phone during demonstrations of the Intelsat-C system.

20 ELECTRONICS Australia, February 1992

current three-watt cellular phones, Apart
from the antenna, the prototype mobile
unit consists of a codec (a digital coder-
decoder) made by Digital Voice Systems
Inc (the commercial arm of the Mas-
sachusetts Institute of ‘Technology), a
modem developed by the University of
South Australia and an RF section by
MITEC of Queensland. .-

Australia’s  lead - in -mobile satellite
SDVC (switched digital voice telephony)
has caused some problems. Australia is

‘oo small to justify the development of a
stand-alone system. Technical progress is

being ‘monitored (and co-developed) in

_conjunction with companies in the US,

" twlce as much as the projected new Mobllesat terminal,

working towards the 1995 introduction
there, Hardware must be suitable for
Australia’s service needs and yet still be
compatible with the system which will go
on line in the USA and Canada, 18
months after Australia,

One fascinating development has been
inclusion of an RS-232C port in
Mobilesat hardware. With a cheap GPS
(Global Positioning System) receiver
connected to the Mobilesat telephone, a
unit’s location can be determined to
within 100 metres.

The importance of this was
demonstrated recently when a prototype
Mobilesat system was tested by the Royal

. .

Emergency Services representatives Inspecting the
prototype Mobllesat terminal, In the back of the LandCruiser.
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‘An Aussnt graph éhowlng Mobllesat elevation angles for The pro[ecredL band beam footprint for the new B1 satellite.
EIRP over most of the country is at least 48dBW. . .

Flying Doctor Service, With ltle difficul-

ty, a Mobilesat phone fitted with the GPS
receiver would be able to give its locahon
to a caller, remotely. ‘

Ifaperson had wandered off, or wasin-

1 Jured they could still be found, In this
- vastcountry, such technology saves hves. ‘

1 Testsimpressive

 How does-one test a satelhte phone?
The - prototype mounted in the Land-
Cruiser ‘worked perfectly ‘as Mobilesat
Engineer Tan Jorgensen drove back and
forth along the sea front at Bondi beach. .-
~The link was from the mobile to ETS-
V, .back - to -Aussat’s -office, - through
Aussat's PABX . -switchboard o the
domestic cellular phone network, and
thento a 300mW handheld bemg used by

i | | aMobilesatstaffer, .-~ -
+ Tt-worked clearly, wnh no trace of ex-

cess noise. What more can be said? If
Mobilesat works this well in its prototype
stage (almost two years away from public

launch), then it looks set to be an intema--

tional feather in. Auslrahas technology

cap by 1993, SR Lt

r““. T R S S I MR e - Base
T ’ : . Station

The Moblilesat systom will use both L and Ku bands.. .- Mobiles can be linked, but only via the base station. -~~~
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Madhouse...

by ToM MoFFAT |-l

] f'

N Maklng your computer work for you...

. Do computers‘ «actually

guess it depends on-how they're used,

‘or IF they're used at all. T think back to

- -the Madhouse cofumn of last Qctober,

when I discussed all the hassles that .
‘parts
houses’ got computerrzed It all ‘came

~ developed when  electronic

out right in the end, but these estab-
- lishments faced some trymg nmes to
get there,
o Isthe computer the soltion to every
problem? Not always, 1 suspect. ‘At a
computer group meeting the other night,

" the star attraction was @ new program

that stored and retrieved cooking
recipes. ‘This was ‘an’ enhancement on
the original excuse for buying a home
scomputer when they first - appeared:

~ “Buy this computer and your wifc ‘c4n

use it to store het recipes!”,

~Ten ‘years after I-got my first home
“computer, I have - never yet seen
anybody usé one to store recipes. My
own wife wouild quite happily throw: my
computet (or all 11-of them, asit is

now!) out the door. Her' recipes are

stored in loose-leaf notebooks, a dtrect
and most efficient method,

At the ' computer group meetmg.
. four big IBM-PC clones were all lined

up in-a-row, running Windows with

their -icons ‘and ‘menus and clicking
mice. The operators started up the new

cooking program, and dp it came dis-

‘playing some snazzy colourful menus
(a good thing, I guess, in a cooking
program). Everyone gathered around

and enthused: Didn’t it look great!

Aren’t those menues well done'
. Really nice colour!

- The program zipped through ™ its
menus and functions and brought up
things like ‘all recipes containing both
garlic and eggs’ (I would bring that up
. tool). Ithad a very sophisticated search-
ing - algorithm, and .it .could even
generate recipes to serve 40 people., But
- in-all the fiddling everyone was doing

with that program, T never once heard
anyone say “What a yummy recipe!”, -~
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solvo“"“""m
problems, or do they make them? I

The rempes weren t the pomt of in- J hrgh fax’ audto tone and the other for
terest, it was the: computerization - the low- tone; The magic box con-
.~ techniques .used to- get to them —
computers for computers’ sake. I gave ..
., up watching after a while, and retired
‘o the pmball machine.

The recipe_program sounds like a

solution waiting for a problem, but -

there are probably lots of people who -

‘will buy it just so they can say to their .-
- dinner guests, “I whipped it up on the .
‘computer”. Wouldnt that tum a few

yuppie heads! -+ - "

. But just to set the balance stratght
there certainly are things that computers -
‘can do better -than people ~— some
;thmgs computers can do, that people
can’t do atall. For instance...
+ Ihave spent the past few weeks writ-

ing a version of the Listening "Post

fax/Morse/RTTY project for the Amiga
computer. This project decodes signals ..

|

nects to -an old ROM-based
Microbee .. computer. . I.. wrote .a

. machine-language - program . which
controls one bit on the computer’s

output port to select whether the fax-
simulator audio comes from the high-
tone or the low-tone oscillator.

~“The program-ratles back and forth

“between the two oscillators at an:audio
.~Taie, to generate the fax start and stop

" tones, It sends a continuous low tone,
' interrupted every half-second by a ‘pip’

of high tone to simulate phasing pulses,

--and then it toggles the oscillators high

off-air from a shortwave receiver, which -
means a signal must be commg in for ‘-

the thing to work. -

 To get test Signals for dcvelopmg the -
'software you could waste a'lot of time -
_in front of the receiver, tuning around
-~ for a good signal to try out, only to fmd
it disappears five minutes aftcr you've
found it. _
For the “MorseCode "anid™RTTY "
programs, I solved the problem by tape-

recording a good RTTY signal and a -

worked perfectly. .
Trouble is, with weather-fax, you

can’t tape record a picture because the -

“good Morse signal from the recéiver, 1"~
~could then play the tape back into the -
~ Listening - Post - device - after every .
.software change, until the programs

“or low . under program - control to
. generate video for a chequerboard pat-
tern on the screen, '

The whole works is synchromzed via
another port bit to a crystal oscillator in
the magic box so the resulting fax pic-
ture is rock-stable: It produces perfectly
aligned black and white boxes on the

'screen, if the Listening Post fax receiver
“is working correctly. :

The Mictobee has ‘batlery- powered°'

. memory So-any program loaded in stays

there, even.when the mains power is
turned off. You can also arrange it so
the program starts automatically when
the computer is powered “up, ‘50" you

don’t -even-need -a ‘video monitor on

the 'Bee to run the program,
‘When the power turns on” the ‘com-

. puter beeps o acknowledge its ready,:

and then any time you press <ENTER>

~ the system sends a new chequerboard
fax picture to the Listening Posts

recording speed -isn’t stable -enough..

You just get a mish-mash of drifting
lines when you play the tape back, and
you don’t know if the computer fax pro-
gram is working propetly or not, So I
solved the problem of waiting around
for fax pictures off-air, by building a
‘weather-fax simulator’,

“'This gadget has a couple of 555 I1C’s ™
"hooked up as oscillators — oné for the

audto input. ;

*You don’t have to wait for the plcturef"
to finish — you can interrupt it at any
time with the Bee's reset key. .

Without the computerized simulator,
you'd get a new off-air picture at most
once every 15 minutes, meaning you.
could only test four program chan-

ges each hour. With the simulator:

you can fry a new picture every.
mmute or'so if necessary. i

U S0 'there’s a ‘hardware' soliitiori, com-
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puter” confrolied; but ‘what about pure

software problems? An application that

‘comes to mind is the installation of an
antenna mast,-a job that every radio
; amateur faces sooner ot later.*

-+ There is a rule of thumb that your guy
wires shofld not rise toward the tower

- atan angle greater than 60°.. Otherwise
the tower|has too much mechanical ad-

vantage qver the guys, and the tower

- would come down in a windstorin,

i Amateurs usually don’t install guy
“anchors at the ‘perfect’ places; instead
‘they look| for existing points that would
r_ ‘?do the job and satisfy the 60° rule,
- ‘The first time I did this I proposed a
~.possible configuration and then went
over every guy wire with a calculator,
‘working put its angle with the tower.
“This was ja time-consuming business, so
I wrote a computer program in BASIC
to calculdte angles for each of nine guy
“wires in furn. If T changed one anchor
.spot I had to edit the program to allow
for it, and then run the program again. It
was effective, but not the best way.
-1 Most readers would know of com-
puter spreadsheet programs, originally
designedfor financial calculations. The
beauty of
use them for-‘what-if’ type operations.
Financial people might plug in a dif-
ferent rafe of taxation for a particular
-activity, fand then let the spreadsheet
work out all fmanmal results related o
, change:« ji o onplods f0
o With- somethmg hke our -antenna
tower example, you can plug-in a-new
value, and ask the spreadsheet ‘what-if I
noved this guy point lower down- this
fence-post’, or further along -that wall.
As soon|as you type in-a:new figure,
- perhaps-as a distance-and height from

the bottom of the tower, the spreadsheet -

automatically works out the new angles,
“along with required length of wires for
all the guys affected. Now that's what
you call floing it in style. «
~.~] won{t go intothe detalls about how
'to use spreadsheets here; we ran-an ar-
" ticle badk in November 1989 on-using
Spreadstieets in -electronic calculations,
-and the| general -ideas. set -out - there
‘would also apply to things like-design-
ing antenna tower systems.: .
- Or anything else, for that matter. You
can use|a-spreadsheet for any design
job-where-you-can lay data-out in
 tables, fo see how changing one table
‘entry affects: all others under the- rules

: uy0u Spe lfy v l, e cd
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o In- that- earher arucle WE- used a

spreadsheet called SuperCalc,Version
3./ This {program certainly did the job,
~and.I've also used it ‘many times -0
. produce graphs and charts of data such

spreadsheets is that you can .

" as the Tilter response of a recciver. But

good ol’ SuperCalc is a program which

I've been using continuously since the -

CP/M computer days, and was starting
to show its age. Graphics capabilitics
were pretty minimal, designed for the
Hercules and CGA screens that came
with the very first IBM-PC computers.

A few months ago SuperCalc came
on the market with a new version for
more modern-computers, but it carned a
whacking big price tag ~~$600. .
.-+ A-short time ater, perhaps- after re-
examining --their -opposition,. - Super-
Calc’s-distributors re-priced it ‘at-one-
third -the- original, -$199. Now- that's
more like it.-I snapped up a-copy-and
found that, -unlike so much of today’s
new software; SuperCalc 5 operates just
like my old mate from.my CP/M
Microbee; - none of these trendy  pull-
down menus and other such frills. If you
want to load a file you type ‘/L’ 10 save
afile, ’/S"...

Unforl:unately the new SuperCalc has
grown.to the extent that it can only be
used on a hard disk, so it's banned from
my faithful laptop. But it can also read
and write files in the SuperCalc 3 for-
mat, so I can use Version 3 on the laptop
to cook ‘up some spreadsheet project,
and then transfer it to Version 5 in my
big computer to do the final touches
on.things like graphics.. And the
graphics — wow! . .

- Version 3 was all churky and black
and~whrte and generally -yucky,. but
SuperCalc 5 produces good sharp stuff
in the VGA mode, with multiple colours
against a neutral gray background. ‘All
in-all, the .new SuperCalc would icer-
tainly -be .worth ‘looking at for‘a-ptob-
lem-solving tool for your computer, - -
Just getting back to’ financial -‘what-
ifs* for a:moment, I should mention one
other program that I acquired from an
ad in the Green Guide supplement in the
Melbourne ; Age, ‘where -all -the - good
cheap computers are advertised. .

. This program has absolutely no use in
electronlcs or anything else-othet than
saving - Australia from total financial
tuin; The programis called the Keating
Game, and it's adorned with- a clever

cartoon on-the front of the box showing .

the World's Greatest Treasurer sweating

profusely and holding -a- computer

which s going Kapow" SE R
+-Sadly for the program’s makers said

World’s Greatest Treasurer got the flick:

about a-month after the: program came
out,so-it-could now be called the Kerin
Game; Too bad about the-lovely -car-
toon. But as for the program —_ 1t Jets
YOU play Treasurer, - « .-,

- You can enter what you thmk should
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“be the interest rate or taxation levels,
-and the program will come back with
its-estimate of things like inflation
-for the year and the balance of pay
ments‘deficit. . o

The interesting thing about this pro-
gram is that it didn’t start off as a game.

It is in fact an implementation of an
“economic model called the Keynesian
*Demand System, and it assesses over
300 behavioral equations and identities
“toproduce aresult.

* This* produces ‘muchi ‘internal gyra-
tlon within the computer, a frenzy of
number-crunchmg that makes an XT-
type computer Tun at a crawl But 1t'
seemsfoworkl i

When I'tried the Keating Gamé 1 haﬂ
Australia - firmly - locked “into ‘Third
World poverty within two years, T told
my kids they wouldn't enjoy the Keat-
ing Game —no action,'no graphics, no
soutid = but try it they-did, and would
you ‘believe -even my 12-year-old son
had ‘Australia ‘back otito the world’
I¢ading nation list on his first try. -

- Maybe that’s what we need in real lrfe
- yome young hands steering the ship,
$ome original thinking. And a little help
from “computer ‘programs, ‘which - can
replace a whole bevy of top économists
using -one ittle box wrth a plcture of
Keatmg on 1t' SRR <
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" NEWKITSFOR
. .EAPROJECTS

Diek Shith Electronics has adwsed |
"Us of the release of new kits for the
following EA projects:

ANTENNA-TUNER & RF PREAMP |
{(November 1991): The DSE kit is.
complete (except for matching plug |
pack supply), and includes pre-
punched front and rear panels with
the front panel also silk-screened.
The kit has the catalog number K-
6100 and is priced at $109.00. .

KARAOKE ADAPTOR (November
1991): The DSE kit is complete with
pre-punched and silk-screened front
panel. It has the catalog number K-
5300 and is priced at $39.95.

LOW VOLTAGE BATTERY CUT-
‘OUT (January 1992): The DSE kitis
complete with case and front panel
1] label. it has the catalog number K-
3124 and is priced at $24.95.
NOTE: This information is published -
in good faith, from information sup-
plied by the firm or firms concerned,
as aservice to our readers. Electron-
ics Australia cannot accept respon-
sibility for errors or omissions.

,
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| PC mstrumentatlon

PC-BASED INSTRUMENTATION
~AND CONTROL, by Mike Tooley.
Published by Newnes (Butterworth-
~Heinemann), 1991.-Hard cover, 240 x
160mm, 348 pages. ISBNO +7506-0038-
1 Recommended retail price $32.95,

:+The author’s aim for this book is to

~provide readers-with sufficient informa-
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 would still be a useful refer-
‘ence for anyone — professional or hob-
‘byist = who-wishes to use-their PC 10

* Jog data or to control external circuitry.: |
<Thefirst -three chapters describe' PC -

‘hardware: JBM PCs and compatibles, PC
expansion systems, and the operating

system, ‘Chapters -4-7 then cover pro- .
gramming, assembly language program- |

ming, BASIC programmmg and
“pmgrammmng \

......

-
A

s

- ddeally suited to the implementation of
automatic test equipment), and the gen-
eral principles of interfacing sensots and
trancjucers to PC bus /O cards. .+

* Finally, chapters 10-11 cover software

packages (how to select these, with some
examples), applications (areas -covered

~ bythe range of PC expansion boards cur-

rently available), and rehablhty and
fault-ﬁndmg ‘ :

“The appendix contains a glossary of
térms, SI units with multiples and sub-
multiples, decimal/binary/hexadecimal

and ASCII table, a blbhography, and a

list of UK supphers

1 found the book o be well set ontand -
explained, 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 o instruments and other equipment,

" The review copy.came from

Butterworths, of PO Rox 345, North
Ryde 2113, It is available from major

. bookshops, ‘or by ma11 order from tlns

i i P
Next comes interfacing 1tse1f in chap \ ‘address (PM)

;ers 8-9: the IEEE-488 bus (this bus is

SPICE reference
A" SPICE COOKBOOK, by Karl

‘Heinz Muller. Published by Intusoft
- Inc,, 1991, Soft cover, 218 x 161mm,
| 256 pages. ISBN 0-923345-02-7. Rec-
|~ ommended retail price $68, mcludmg
.~ floppy dlSk (PC or Mac verslons avanl

able) '
If you Ic interested in cm:mt sunula-

“|* tion and read our recent articles on the
- Subject, you’ll no doubt be aware that
Intusoft is-the developer/marketet of
IsSPICE, one of " the leading im-
_ plementations of SPICE for personal
- computers. You may also recall that in
- the last of the articles, we noted that the
_company was shortly to melease th:s new

reference book.

mation. The author is a Gérman éngineer
and author, with extensive ¢xperience in
high-frequency transistors, communica-
u0ns, microwave ¢lectronics and the de-
sign of radar systems.

In this book he has provxded a good

| ‘pracncal handbook on using a PC-based
24" ELECTRONICS Australia, February 1992

~ Well, it’s now arrived, and it certmmy-
contains 4 1ot of very worthwhile infor-

Y Sl

- SPICE simulator such as /sSPICE. There
-are plenty ‘of down-to-garth ‘circuit ex-
*. amples, -each with :their ‘netlist/SPICE
~input files and generally a discussion of

interesting andfor tricky aspects of their

simulation ~plus, in many cases, exarn-

ples of the output plots. Not only that,
but the book comes with a: floppy disk

{or disks), with complete input files for
‘each example ~ready to load into your

computet, to save you the time and has-
le of entering them manually, =
The material is divided into six main
sections, headed 1 - Introduction; 2 - An-
alog Techniques; 3 - Digital Techniques;
4'- Analog Computing Circuits; 5 - Con-

tinuous and Discontinuous Systems; and

6 - High Frequency and Microwave Cir-
cuits. Model listings are in an appendix.

Although the style is rather brief and -
toncise, there’s still a lot of useful infor-

mation on the practical techniques and

' apphcauons of SPICE simulation. Soon
- the whole, it should make a valuable ad- - -
dition to the reference library of anyone -

working with this important design tool,
" The review copy care from Intusoft’s

_ _Austrahan distributor ME Technologncs
of PO Box 50, ‘Dyers Crossing 2429,

which can supply copies by maxl for the
price quoted. JR.) -+ +
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SPEED TEST
YOUR|PC

You've seen the
Landmark $peed Rating
advertised py major PC
manufacturers, now you
gan have your

copy of the Landmark System Speed Test™. Accurately
measure CPU, math, and video speeds to make an informed
purchasing decision, determine the best PG whose PG is
“reafly faster! Includes the Landmark AT CMOS RAM Setup
program tc{ﬂdale your system configuration on-the-fl.

THE 5 MINUTE SOLUTION TO
FLOPPY DRIVE FAILURE

With Aligrit™ you can clean, diagnose, ard afign your fioppy
drives in minutes without a scope. Patented technology
requires only screwdriver to perform ANSH-accurate
alignments (.3 mi).

Alignit is itfeal for coporate users with 2 or more PCs -+ -
because it}includes a “GOLD STANDARD" feature so you
¢an align 2ll your PCs to the same in-house standard,
guaranteeing that all your floppies are perfectly
interchangeable between PCs,

80% of il floppy drive failures can be fixed with Alignit so

| -don't rep|éce your drive, save time and monay instead.
lncludes ual size floppies, {poth high and low density) and
no-mess re-ubricated cleaning diskettes (both sizes) good
for 180 u es Replacements and single drive size versions
available. For &l PCs and compatibles.

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,
fiothing gats you up and running as fast, KickStart 2 .
meastres power within 2.5% on all four voltages, shows
Power-On Self-Test (POST) fallure codes, and features on-"
board ROM-based diagnostics allowing you to determine and
remedy the problem quickly, easiy, and inexpensively! -
Builtin serial and parellel 11O allows for testing via modem,
or simply logging results to a remote terminal, printer or
laptop. You can conflgure your own test routines and store
them in _— " \
KickStart 2's
battery
backed-up .
CMOS RAM
saving | ' '
valuable setup ime: Includes serial and parallel Ioopback
plugs and Landmark JumpStert AT ROM BIOS for testing
PCs that don’t issue POST codes. KickStart 2 tests your
system regardless of /S (even UNIX),

On-board switches, LEDs, and digital displays allow
tomplete control over testing in systems lacking video or
disk (ideal for motherboard or system burn-in).

Kick Start 2 s the utimate SECURITY CARD too! With both
supervisor and user Jevels of password protection, you can

prevent unauthorised use of your PC and accidental running
of destructive tests,

‘unformatted floppies and allows for restore after reformat.

1 in'd complete Kit including; all CPU specific saftware, dual

Cholce Award in Augusr 1990.

 READER INFO NO. 2

HARD CORE TESTING FOR
PROFESSIONALS

Landmark/SuperSott Service Diagnostics., is ideal for
professionals requiring the most exhaustive diagnostic test
capabilities. Each module is CPU specific, including PC,
XT, AT, 386/486, and PS/2. Since 1981 major - .
manufacturers fike Wang, Xerox, Prime, Sony, DEG, NEC,
and NCR have relied on Sarvica Diagnostics 10 tackle
their tougast operating problems,

Intended for professional service and repair technicians,
Service Diagnostics is also easy fo use for the novice.
Clear, concise on-ine help and intuitive menus make
finding system problems a breeze, Tests all CPUs, math
chips, all memory, flappy, fixed and non-standard disk
drives, standard/non-standard 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 o set up multiple partitions;
back-up program transfers hard disk image on

Ideal for UNIX and cther cperating systems, the seff
booting version doesn't raquire DOS. The manual offers
troubleshooting tips to the component level, Also available

size floppy alignment software (see Alignit), and PCIXT &
AT ROM POSTS. Winner of the PC Magazine Editor's

Interworld Electronics &
Computer Industrles (Aust) Pty Ltd

1G Eskay Road, Oakleigh - Tel: (03) 563 7066
South, VIC 3167

~Fax: (03) 563 7337

READER INFO NO. 3
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ard 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 100MHz
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 100MHz 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.

HOW TO ENTER: 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 post - if
the coupon is missing, send your name, address, phone number and cheque to: Federal
Publishing Company, Freepost No. 3, P.O. Box 199, Alexandria, NSW 2015, Any enquiries
can be made by phoning (02) 693-6666. Unsigned orders cannot be accepted,

CONDITIONS OF ENTRY: 1. The competition is open only to Australian residents
authorising a new or existing subscription to Electronics Australia before last mail on
26.02.92. Entries received after closing date will not be included, Employees of the Federal
Publishing Compeny Pty Ltd. and Hewlett-Packard, their subsiduaries and families are not
eligible to enter. 2, South Australian Residenta need not purchage a subscription to enter,
but may enter once by submitting their name, address and a hand drawn facisimile of any
coupons to Federal Publishing Company Pty Ltd. P.O.Box 199, Alexandria, NSW 2015, 8,
Prizes are not transferrable or exchangeable and may not be converted to cash. 4. The judges’
decision ia final and no correspondence will be enterad into. 5, Deacription of the competition
and instructions on how to enter form a part of the competition conditions. 8, The
competition commences 23.10.91 and closes last mail on 26,02.92. 7, The draw will take place
in Sydney on 28.02.92 and will be announced in the Australian 04.03.92 and a later issue of
the magazine, B. The first prize is an HP54801A valued at $4693. The second prize is an
HP54600A valued at $4652. Total prize valued at $9345 (includes $ax). 8, The promoter is
Federal Publishing Company Pty Ltd, 180 Bourke Rd, Alexandria NSW 2015. Permit No.
TCH1/0000 issued under the lotteries and Art Unions Act 1801; Raffles and Bingo Permit
Board Permit No. 91/0000 issued on 00/00/91;ACT Permit No. TPSL/0000 issued under the
Lotteries Act, 1964; NT Permit No. 91/0000,

HEWLETT
\ﬁ] PACKARD




When I Think Back...

by Neville Williams

Vintage radio receiver des:gn 7
Enhanced audio, dualwave tuners & frequency changers

During the latter half of the 1930’s, the audto systems in Austrahan radio receivers were upgraded
by the adoption of negative feedback —offering better sound for both radio and record reproduction.
Up front, dual- or triple-band tuners extended their coverage to the international shortwave bands.
Ornate edge-lit glass dials became routine, perhaps in antldpatlon ofthe day when they would gtve

place to a video screen.

While these and other developments
can be identified with the late 1930’s, the
sequence in which they appeared is am-
biguous. In the pursuit of market share,
manufacturers tended to major on dif-
ferent features at different times, with the
advantage accruing to those that
managed to get it right in terms of sales
appeal

In this present article, it will be more
realistic simply to discuss aspects of
receiver design which characterised the

period from around 1936 to the outbreak -

of war — an event which was fo put
domestic radio on hold ‘for the duration’.

Fig.5 in the last aticle typified the
design of domestic 4/5-valve mains
powered superhets of around 1935/6.
Fitted with AGC and magic-eye tuning,

and offering acceptable audio quality, .

they gave their owners little cause for
complaint. In a laboratory situation, how-
ever, limitations were still evident —
which poscd an ongoing challenge to
design engineers.

So it was that while the 2A6/75/6B6

series of hi-mu diode-triodes appeared to -

meet the immediate need, engineers
knew that they were lacking in trcble
response because of the so-called Miller
effecs, Incoming signals were being
‘shunted’ by the valves’ intrinsic  grid-
anode capacitance, rendered the more

serious by the fact that the anode was not -

simply an inert electrode but one that car-
ried an amplified version of the signal —
in opposite phase to the grid input.

The end effect, according to J.M.
Miller of the US Bureau of Standards,

was as if the grid-anode capacitance was -

(M+1) times its actual value, where M

represented the v’o’ltﬁgé gain' of the étdge;
The Radiotron Designer's - Handbook

(1940) quotes the 75 as having an in-
herent grid-anode capacitance of 1.7pF

so that, allowing for a gain of 60, this
translated into a dynamic (Miller effect)
input capacitance of 105pF,

Duo-diode pentodes
While it could be argued that this was
less of a liability than the audio bypass
capacitors included elsewhere in the cir-
cuitry, engineers saw it as a needless

-treble loss of original signal that should

be avoided, even if only on principle.
Valve manufacturers responded to their
dilemma with the 2B7/6B7/6B8 series of
duo-diode general purpose pentodes. As
an R-C coupled audio amplifier, these of-

fered a potential stage gain of 100 but,
with a static grid-anode capacitance of .
‘only = 0.007pF, - the

Miller effect
capacitance amounted {0 Jess than lpF
— compared to 105! .

Not surprisingly, for the cost of a

screen  feed - resistor ~and - bypass
capacitors, many -engineers opted for:
the diode-pentode rather than thc

diode-triode.
Alert to-a still further design optlon

Augtralia’s Amalgamated Wireless Valve A
Co (AWV) devised ial variant of -

o (AWV) devised a special variant o '?-POWEI' pentodes |
' Back in " 1936, the greatest smgle',f
limitation on audio quality in 4/5-valve -

the 6B7, the 6B7S, followed by its octal-

-based equivalent the 6G8-G. Whereas -
the original 6B7/6B8 had been classified -
" as ‘remotc cut-off’ pentodes, the 6B7S

and 6G8-G were redesigned with a full

43V — about twice the figure for the
-original types. -

. AWY engmeer's’ reckoned that the ’
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6B7S/6G8-G could still serve as plug‘-in
alternatives for the original types in most
audio applications,

However, the full variable-mu charac-
teristic should enable them to be used
with variable bias and the valve(s) did, in
fact, find limited use as gain-controlled
audio amplifiers, supplementing normal
front-end AGC systems.

In practice, however, they found their

“widest application as IF amplifiers in

place of the - traditional variable-mu

- 78/5D6/6K7 pentodes — the difference

being that the IF output could be fed to
the 6B75/6G8-G's own diodes for detec-
tion and AGC voltage. By so doing, the

cntire tuner could be standardised around
two valves, with an antenna feeding into -

one end and an audio lead coming out the
other (see Fig.2). -
~The audio system could then hkcw1se

\ _be self-contained, ranging from a single-

high-gain valve for an ‘el cheapo’ mantel

. set, to something more pretentious for
. -standard or up-market models.

It may seem like a small point, but it

fitted in with the emerging philosophy of
-regarding the audio system as an audio
- amplifier in its own right, rather than
- ‘extra stages stuck on the rear end of a
ndioset o

receivers had to do with the power output j "

“pentode. -
variable-mu characteristic, cutting off at - -

With- their  high output unpedance Ay
these exhibited -an - cxaggerated  (reble -

. response and exaggerated harmonic dis-
‘tortion, when operating into the highly -



fling — ahd destructive ~ proportions. - B
» - In--Radiotronics --No.71 .(December- |- -
published -a-circuit ‘which *{ = '+ e
+ proposed|the most radical approachof all | < s ne i )
rall problem, namely to replace - :

1936), 4

ypepo

" reactive Ioad presented by a loudspeaker.
' They alsol imposed very little clectrical
- damping

dn the cone, resulting in an un-

 ‘bass.
- As noted in earher arncles deslgners*
sought o counteract these effects by .

tross the loudspeaker trans-
!

elsewhere, It sufficed as an in-
easure, but the need to find a
amental solution to the prob-
hastened by the release of the

oudspeaker load of quite star-

to the ove
the output

pentode wnh a 2A3 ﬁlament
er triode. .
Adequate drive te the 2A3 1nvolved

;the use of a 6C6 resistance-coupled pen-
Jtode, preceded in the tuner by a 6A7 and
La6B7S..
the highest level of overall distortion at
. any signal level, any modulation |
,age and/or any condition of loudspeaker
'load was |
" TIfthis

this so-called ‘fidelity’ design,

percent-

said tobe 7%. - .
ms high by present standards,

similar tests on a contemporary recejver

presu
marginally- larger and more awkward
‘power ansformer  that would “be re-
‘quired, pnd the potentially less tugged

“horizon
for good sales' promotion ‘— even-if it
“didn’ta

:-Nega ive foedback -

" “As ‘it happened, the same 1§sue bf ;
Radiotronics was cauuously ‘Optimistic

using an/output pentode yrelded a ﬁgure
“of 30%!
" Despi this evrdence and to the best
“of my knowledge, the idea was {aken up

only by|a few hobbyists. Manufacturers
ly Jooked with disfavour on the

output valve, In addition, anew ‘scaled-
down beam power tetrode ‘Was ‘on the
(the 6V6), which would make

ount to much i in pracncel “-_ i

about the idea of using negativé feedback

triode.

‘would

s a result, frequency response
be - flatter, - distortion -drastically

‘reduced and loudspeaker dampmg great

dy rmgﬁ)ved

. :Negative feedback mvolved drvemng ,
-a-small proportion of the output voltage
«from the power stage back 10-an carlier

point in the audio signal chain, such that

. winng a tubular capacitor (e.g.; 10nF or .+ .
0.01uF) g
- former
* treble~cut
 terim’ m
. more fun
" lem was
 high-power 6L6 : beam tetrode, which-
could generate high frequency transients

imary, --and/or - resorting - -to -

‘with pentode (or-tetrode) output valves |
-~ for the reason ‘that, while preserving
their efficiency in terms of current drain,
it couldartifically reduce their output im-
‘pedance to approach -that of ‘a power

it would be out of phase wnh the mput
srgnal at that point, '

, Inevitably, in counteracting or partially
naturally esonant or ‘boomy kmd of cancelhng the ongmal srgnal — hence

the description ‘negative’ or ‘inverse’
feedback — n would reduce the apparenr

FIg 1: Typleal cireuit configurations for
applying negative feedback around the
output stage of ordinary recelvers. Such
circuits normally remain valld after
replacement of the output transformer
or even the complete loudspeaker.

gain of the System and necessitate a
larger input signal. It offered a vital
5 bonus, howevet.

- If the amplifier gam within the feed
back loop tended to rise for any reason,

“over any part of the frequency spectrum,

- the output signal would increase accord-

_ingly. But so also would the sample fed

“back via the feedback path — thereby in-
creasing the degree of cancellation and
“further reducing the system gain. ..
< By -such--means, - negative - feedback
~would tend £0-counteract variations -in
stage gain, either up or down, so that the

j overall frequency response would be
- made smoother, . .
Similarly, if lhe stage(s) wnhm the
‘feedback loop generated ‘spurious har-
monics, they would be fed back to the
~input along -with ‘the legitimate signal,
‘Being then amplified in reverse phase,
-internally - generated -harmonics . would
“tend “to .cancel  themselves, eﬁ'ectrvely
“teducing the level of drstoruon
Again, if the Joudspeaker cone: tended
to profong sonic vibrations of its own ac-
+cord, the mechanically generated wave
-trains would be fed back to the input of
“the amplifier in reverse phase, and serve
Aultimately -to counteract. the - spurious
cone movements which gave nse tothem
mdreﬁrstplaee i
~+'Research in - Australia and elsewhere
esrabhshed that a voltage gain reduction
of around 3:1 or 4:1 (10 to 12dB of nega-
tive voltage feedback) was sufficient to
-impart triode-like - characteristics t0 a
-power pentode output stage, in respect (0
the vital parameters mentioned above, In
particular, the new and more economical
6\212 g could be expected o behave lrke
a

Slmple circuits

- Since the deﬁerences m lhe audro end
”l)f a typical 4/5-valve receiver related to
‘the ‘disparate characteristics of a power .

output pentode (or tetrode) and the com-
plex - anode: load - presented by a
rloudspeaker, an cffective negative feed-
‘back pathcould most simply be provided
between the anode and gnd of lhe outpul
valve,' e
- Fig1 shows a number uf possrble con-
ﬁgurauons, which-appeared in literature
‘of the ..period. - Diagram--(a), - from
‘Radiotronics T1is probably the most ob-
‘vious way-of placing -a feedback loop
-around -the -output valve, .with-a DC
blocking capacitor and a series- resistor
-simply strung from the anode back to the
grid.-With the grid- shunted to- virtual
-carth through its own 1M resistor and by
.the 250k ‘anode supply resistor and the
-anode - resistance -of - the - 6C6/6J7-G,
slightly Jess than-10% of the anode signal
swing would be effective in the gnd cir-
cuit, . :
.\ full oulput on the basrs of 3 IW :
into a 7000-ohm load, the signal voltage'

-at.the anode would be about 150V RMS
cor212Vpeak, o o
+-Of this,-about 10% or21v peak would
,be fed back to the grid ~— so that instead
-of the rated figure of 16.5V peak, the re-
«quired :drive -with -feedback would be-
.come (16.5 421), .or 37.5V -peak.. This
-would be equivalent-to a gain reduction
+of just under 2.3 times or 7dB — a rather

29
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catrtrous ﬁgure in tenns of audro feed
back design, - ;

;' 'The ﬁgures mdrcate however why j
AWV encouraged engineers toprovrdea A

 tapable andio driver ahead of a feedback
“output stage — to"ensure that adequate
gain would still be available, along with

ia distortion-freg drive voltage, -/

-+ Fig 1(b) isfwas vety similar to (), éx- |
Cept that the blocking capacitor was

“omitted, with the resistor connectrng lo o

“thie anode of the voltage amplifier. -

<" With the values shown, the gain r'edu'c.

“tion would be identical to that of 1(a) — S ——— i
Flg2 Clrcult practice in the later 19303 as exempllfled In Hadlotronlcs 81,

-~ although in practice, the valucs' could

eeonceivably have been juggled slightly to -
. 6J7-G pentode to be used as a driver ahead of the then-new 6V6G beam tetrode

‘maintain :the effective DC anode feed
registance to the 6C6/6)7-G at the then
recommendcd level of 250k. l

© Fig.1{c) emerged as the most popular ‘*

confrguratron of the day, probably be-
“caiise the feedback percentage was deter-
“mined by ‘a resistive” divider wired
-directly across - the output - transfomter

primary.

" GABG [our] 6cac l657Sl : e.svc tocst L eV RO
- 5 ; W—— | L E o et
i L h W RIEEE I . . P M ,
| '."’ A - u=‘ X ! L
] A : q W X r m
8 g e {481 5 Pl S50 40
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| a L ‘ e o | 2808
- e A0 e b
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L ﬂ} iy 385v. (100w S
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published in November 1937. The cholce of 8 6G8-G In the IF stage allowed a

- output valve. The circult also assumes the use of ferrlte-cored IF transfonners, as
o lndlcated by the dottedarea between wlndings Sir o

i

stage but tulso elsewhere in the audio
chain, - -t

In such. crrcurts the lpolanty of the
transformer . connections _are - critical,

- determining  whether the feedback is

With the constants ‘shown, the basrc

divider was set for 10% —

although only

‘four-fifths of this, or 8%, would be effec-
‘tive at the grid because of the-secondary

divider formed by the feedback/load ahd
gnd resistors.

‘conld well have been justified to'get the
gam reductton closer to the desrrable 3 1 _’

or 10dB. ,
Such dctarls aside,” most 4/5 valve

negative or positive ~ in the latter case
rendering the ampltﬁer hopelessly un-
stable, ¢ ]

Voice coil feedback
* If you have occasion to change the out-

Again, — Jugghng. of the dwrder put transformer in such ‘equipment, the

appropriate - procedure is' to.-wire the
primary in the most convenient manner,

" effecting the necessary connections to B-

¢ plus and the anode — or anodes in the

-used a simple’ configuration along the -

general lines indicated in Fig.1 - and
for this we can be duly thankful. Such

-~ “circuits ‘are inherently stable, and failed -

‘components ‘can’ be - replaced  with - While the other feeds the other end of the

- equivalent values without apprehension.

" 'This applies even to a"falty output
. transformer and, provided the replace- “-

. ment s a funictional approximation of the
-original, the negative feedback will con-

. rtinue to- ameliorate possible problems | - ,
‘Wwith frequency response drstortlon and 1o e

* “damping, -
. The same cannot be satd of the more:

complex audio systems found in contem- - °

. “porary '‘up-market’ receivers or stand
“alone -audio - amplifiers.

ichassis, rather than on the loudspeaker,
. tunning “the feedback loop from the
“secondary of the’ outplt’ transformer {0 a
“point relatively early in the audio chain,
" The-design objective was to combat pos-
“sible ‘aberrations not ‘just in the output
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‘teceivers-employing negative feedback - caseof a push-pull output stage. < - |

+ However, the leads from the secondary
wmdmg should ‘be spot soldered in a

. temporary - fashion to the loudspeaker

Tgugh T T R
_ equtpment it was common practtce o - :

mount the ‘output- transformer on the ;F:ga The earliest - Astatic -crystal

pickups had a straight, reciangular

socket, one lead being usually earthed

metal arm. This then-new 0-7 model,

featured in our December 1939 issue,
e“had a more ‘ornate moulded arm wlth

"offset head to counteract tracing
“error. : :

&

voice corl and the negatrve feedback mt
cuttry

Unsolder tlns feedback fead and leave
1t disconnected for the next step. Connect
‘the loudspeaker, switch the amplifier on

“and feed any available signal through it |

ata low volume setting.” .,

* Now, keeping your, hands clear of htgh
voltage leads, touch the feedback wire on
(o _the point from which it had been -
‘Temoved. If the volame level increases
“or, more likely, if the amplrﬁer emits a
Joud shrick or begins to ‘motorboat’, it is
- pretty sure sign (hat the feedback is
now posmve e

.+ In this case switch off, reverse the con-
_nectrons from the transformer secondary
-winding and try again. This time, recon-
‘necting the feedback lead should reduce
the sound level from the loudspeaker, in-
dicating that the feedback is now- nega '
tive, as it shoutd be. o '

. ;A problem with multr-stage feedback
loops is ‘that-the phase -of the feedback
can still rotate at supersonic frequen-
cies, to produce a'degree of 1nstab111ty
whrch ‘may -0 .may -fiot compromise
- the - behaviour of the system in the
-audible range, -

+1deally, this should be checked after an
output transformer has been changed —

a procedure which-calls for ahigh-per-

~formance +: AF/RF - signal . generator, -
“square-wave’ generator and a wrde band
oscrlloscope s

But this assumes’ another level of €x- -
~pertise and is really outside the scope of
this present article. Domestic 4/5-valve
‘receivers rarely used voice coil feedback,
“if only because the output’ transformer

“was conventionally treated as part of the

“loudspeaker, rather than of the chassis.



Typical crrcurt

It fell th my lot to draft the circuit
‘shown in [Fig.2, which was devised by
. AWV Appfications Enginecr RH. (Dick)
‘Errey. Published in Radiotronics 81
(November 1937), it was intended to
‘epitomise | appropriate Circuit practices
;{for contentporary 4/5-valve superhets.

The tuntr was concentrated around a
6A8-G and 6G8-G — in the latter case
for reasons outlined earlier. (A separate
.,,artrcle in the same issue of Radiotronics
‘explains why a high performance pen-

tode should be provided for in feedback - :

;;cimuits such as those illustrated in Fig,1),

The cir¢uitry to do with detection and
AGC broddly follows recommendations
‘discussed|in the last article, as also does
ithat involvi ing | the 6G5/6US remote cut-
off magi¢ eye’ tunmg indicator. e,

. Series resistors in the HT supply to G2
tof the 6A8-G and 6G5/6US target are in-
ended to provide a self-compensating ef-
Fect, particularly if the HT supply voliage
should ise above: 250V as a result of
tnams fluctuations, =~ exv it

‘. By way of further explanatton the a-
ttcle says|that investigation of early tom-
plaints-about unduly short life of tiining
indicators reveals that it had commonly
been'due 10 excessrve target citrent —

pfomdes for ‘Radio-Phono ‘switching,
with ‘onejswitch pole t0 select the desired
input and the other to silence the tuer by
intérrupting the - supply “to- the ‘6G8-G
streen ghid. The latter provision' was to

prevent possible break-through: of noise
interference or powerful radto srgnals
when playing records.

“It ‘was|about this timé; as 1 remember
( pickups (Fig.3) wéte making
‘an initial impact on the market, While the
eatly Adtatic piezo models were rather
clumsy lcompared with ' their postwar
lightweight counterparts, they had more
‘outputand 4 much fuller sound than typi-
¢al 1930-style magnetics. - They con-
tributed |significéntly to the mid- 1930’
swmg combination ‘radiogtams’.”

“'The “beam- tetrode -output valve i
teferred| to in Radiotronics as ‘the new
6V6-G' |—"of ‘potential interést o set
makers because it represénted new tech-
nology, |offered “a” marginal -incréase "in
sensitivity“and an ‘extra- watt of power
outpot, albeit at about 10 mtlltamps extt‘a
current drain,

# Note thit the fesdbick ciréiit fo”llowS
F1g 1(c), but with"an"inceased tatio-0f
20% — which according to Radiotronits
‘enttiisup as an effective 10% at the 6V6-G
prid. O P S P

'Fig:4:-From the April 1941 Issue of

'Emphasis on feedback

In effect, AWV chose to divert the
exrra sensitivity of the 6J7/6V6 combina-
hon to the negative feedback, to provide
@ further contribution to quality rather
than to .gain — an indication of .the
emerging design philosophy of the day.

R&H, this Britannic IF transformer,
minus: fts shield - can,:-uses :litz
ple-wound - colls, - fixed -tuning
capachorsandad]ustable ferrita slugs
foralignment T

So too perhaps Wi’ the tacrt acceptance
of a7100mA power transformer and the
specification of ‘16uF filter: capacitors,
presumably -to ensure adequate filtering
withthe somewhat reduced value of ﬁeld
coil impedance. :

"On the subject of gam AWV suggests
that the' sensitivity ‘should still be ade-
quate ‘for the reception of -interstate
broadcast stations or for use: on the
shortwave bands, - g

*'The #ldition of an RF Stage, they say,
would “résult in 2 ‘high* performaice
teceiver 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-
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perforrnance 175kHz c1rcu1t featured
‘earlier in this series. '~

Apoint of note is that a pattem of dots
between the windings of the IF trans-
formers' secks to convey the idea that
each of the relevant coils has a central
ferromagnetic core — normally slugs of
Jpowdered 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
merit 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,
Tt transpired that insertion of a suitably
formulated ferrite core through the centre
of each winding could provide the re-
quired inductance with fewer fums,
‘therefore with less wire and a still further
reductton in RF resistance.”

“This, plus the'use of low-loss moulded
formers (e.g., Trolitul) and Trolitul-based
varnish pushed the Q-factor' of 465kHz
IF transformers to the point where desig-
ners, once again, had to balance selec-
tivity' against | loss of treble due to
srdeband cutting,

(The emergence of Trolttul was fea-
tured in the very_ first issue of our
predecessor Radio & Hobbies - Aprrl
1939 — in a feature article and inan
RCS advertisement. L

The same issue contained a tontem-
porary discussion of selectivity by R.H.
Errey, mentioned eartier, Further articles
on selectivity and coil design appeared in
the June, July and October 1939 issues,
wntten by Eric M, Fanker — chief en- -
gineer of Thom & Smith, makers of
“Tasma’ recéivers),

“The use of litz wire and fertite cores
becamé so routine from then on that they
were taken for granted, and not neces-
sarrly designated in circuit diagrams, -

It also became routine to mould cores
and formers with a matching thread, so
that TF transformers and “tuning coils
‘could be aligned by positioning cores in -
the formers, thereby reducing reliance on
trimmer capacitors (Fig.4).

. This subject will be discussed in detarl .
in a later article, to do with receiver
ahgnment.

Shortwave coverage Lo

-~ What triggered consumer interest in
shortwave listening in the 1930’ is open
to speculation, although EA’s shortwave
listening columnist Arthur Cushen may -
have offered an inadvertent.clue-in -his
gecent mention-of the.commencement of
the BBC's World Servrce from Davenny,
UK in1932.+ ety

" Perhap$ it "was” also~dne*in pat‘t to .
dtmtmshrng interest in ordinary long dis-

3




B WHEN I THINK BACK

. tance reception. With ‘me to0’ program-
‘ming and the increasing use of transcrip-
“tion discs, distant Australian stations no
Ionger sounded all that different from
the locals. .

By contrast, penodrc re-broadcasts of
overseas . stations _often hrghhghted
news, sport and events from countries
that ‘were still weeks away by steam-
~ ship, and equally remote in tetms of
culture. With more and more. overseas
- ‘broadcasts - penietrating . Australian _air-

‘waves, it was intriguing to discover that
they could be accessed with an otherwise

normal receiver equipped fo cover the
shortwave bands. . .. ...

*_For listeners in rural areas shonwave
receptron 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 srtuatron
: \edgedtowardswar T T
. 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
fwo shortwave bands in addition to the
broadcast band, covering 13-39 metres
(23-7.MHz) and 35-105 metres (8.6-
2.9MHz) — the latter taking in both the
40m and 80m amaeur bands. . . ..

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

\ Flgs " gub-assembly -
‘(presumably) Tasma coils from' tha
late 1930’s, ready to be bolted into a
chassls .-and ' fitted - -with. ‘cans.
Alfgnment trimmers are at the top,
snormally accessable through holes In:
. their respective cans. - Gt
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*stations, was usually capable ofa uscful

performance on short .waves. The 5/6-

valve circtits with an RF stage wercin- | ©
vartably better, in terms' both- of -
‘Sensitivity and signal/noise ratio, Even a

few ' 3/4-valve mantel * sets " boasted

‘shortwave coverage, although wnh stnct-
1y limited performance

”C”O‘IlS"&'hd '§Wit’(‘:‘h‘é’$"’“‘“ S
- Technically, -shortwave coverage in-
wvolved 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 orso tums of enamelled wire,
space wound on  former 19mm or 0
in diameter, . -

- As often as not, publrshed circuits d1d
-not indicate the swrtchmg 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
‘carthy’ ends ‘being permanently wrred
into circuit.
. For dual-wave - receivers, common
ipractice by the major manufacturers was
10 use formers and cans long enough and

‘tall enough to accommodate pairs of

coils in cach can. The shortwave coil was
‘normally at the lower end of the former,
fo ensure the shortest possible connec-
tions and be far enough away from the

‘broadcast winding to minimise un-

desrrable couplmg effects. .
Fig.5 is repeated from an article on

‘: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 —
presumably +as ‘used in an: up-market
Tasma receiver. e

- Alignment - trimrhers, - one for each
windrng, are so positioned as to be acces-
sible through the ‘top of the' individual
cans. In the accompanying article, Eric
Fanker explains the role of ferite cores

| in' the broadcast coils but says that, at .

higher signal frequencies, - core' losses
would -tend to - overtake - anticipated
‘benefits, rendering them of little valu. -

“+Normal layout practice was to-mount
- the coils alongside the tuning gang, with

the decks of arotary bandswitch immedi-
ately below and the relevant frequency
changer — and possrbly RF amplrﬁer e
valves nearby.

For each model, bench wirers: were re—
quired to -adhere strictly to -a predeter-
-mined -wiring - pattemn, - {0 "-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 swrtch that :

. c\r\{“:‘t‘u'

‘t-'lgs A Brltannlc pre-aseembled

‘dual-wave coil unlt advertised in-the

April 1941 Issue of R&H. Mounted on a
bracket attached to a Yaxley switch, it

“Is typical -of -units ‘often -used In
- home-built .or .small productlon~run
| ‘4/5-valve superhets o

‘I can recall was a- dubrous devrce wrth a
~-Separate, . rather- - cumbersome - wafer

mechanism for each pole, supported by
side-rods and spacers. The common con-
tact on cach 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

each wafer depended on a springy wiper
blade; supported -on .a central rotatable
shaft by moulded spacers. 5y

-One endof each wiper- rested on: the
relevant contact strip; the other end was
50 shaped, with a hole or dimple, that it
would mount and drop over the selected
stud, establishing the desired cmcurt con-
nection, - v .

- At best; the- mcchamsm had a rather ”
stiff and imprecise action, rendered so by
the need to disengage and re-locate cach
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

% ,vmtage receiver with a switch answering

this description,:you will be looking atan

‘historical - relic:— but a potentrally

troublesome one!

Fortunately, - before emany cuch ‘

Teceivers were produced, *Yaxiey’ brand
switches appeared on the market — fol-

lowed, some years later, by a look-alike
which was ‘marketed locally under‘the



|
|
AWA/Qak banner, Both used a front clicker plate to provide
positive indexing, and wafers able to accommodate multiple
poles. These employed small, low-drag, silver-plated contacts.
Notably trouble-free, YaxleyOak inspired rotary switches are
still with ps decades later, and used for a varicty of purposes.

Prefabcoil units:

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

But in the realm of hobbyists and kit suppliers, cottage in-
dustry assemblers and even small factories, rigid control of
wiring was less practical and shortwave performance could
sufferas a consequence.

Reactirlg to the situation, componcnt suppliers made avail-
able a variety of pre-wired sub-assemblies which could be
mounted in otherwise complete chassis, and installed by con-
necting up a few external leads.

The least pretentious of such sub-a.- :mblies comprised a
Yaxley of Oak switch on a bracket, on which was mounted two
antenna doils and two oscillator coils, as for a 4/5-valve super-
het.

The assembly was often held in place by the lock-nut on the
switch shaft and wired up according to the maker’s mstruc-
tions. (See Fig.6).

At the pther extreme werc complete and much more expen-
sive tuner sub-assemblies carrying the tuning gang and even
the sockets for the frequency changer — and possibly RF —
valves, all pre-wired and pre-tested.

Bolted|into a suitable space in the host chassis, such units
largely dbviated any uncertainty about ‘will it work?’ Any
number of variants between these two extremes may turn up in
reclaimed valve receivers.

Frequency changers

At thig'point it had been planned to include a few paragraphs
about the associated dial mechanisms and the problem of
locating and tuning shortwave stations, but for space reasons,
this has Had to be held over until the next article.

It is appropriate, however, to round off this present discus-
sion with a few relevant observations about frequency changer

valves, |
Throughout the mid-1930’s, most mains powered receivers
had used a pentagrid converter in the 2A7/6A7/6A8-G series.
These had done a useful job on both the broadcast and
shortwave bands, although limitations had become apparent in
the 20MHz region when changing conditions heightened inter-
estin the 13-metre (22MHz) band,

At this frequency, the somewhat makeshift triode oscillator
in the pentagrid series tended to become unreliable with ageing
valves or reduced supply voltages, as well as exhibiting fre-
quency shift with fluctuating AGC or other voltages affecting
the mixer section, The resultant detuning tended to exaggerate
the effect of signal fading.

In Radiotronics 84 (March 1936), AWV announced the

pending| release of two new frequency changer valves:to
replace the 6A8 series: the 6K8-G and 6J8-G. These would use
the same base and socket connections but could offer im-
proved erformance, given minor changes in the associated

circui
As] zcall, the 6K8-G was the first to become avallable in

quantity, possibly because it had greater support on the
American market.
Described as a triode-hexode, the triode was a separae

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

In the mixer section, G1 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
output tuned circuits and optimising the oscillator grid current,

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

The 6I8-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-
nal/noise 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, such as the Philips/Mullard octodes. But while
they had their supporters, they were very much in the commer-
cial minority.

(To be continued) ‘ @
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FORUM ' Conducted by Jim Rowe

A minor milestone, more on 'pro’iét:t safety,
and a young reader asks about the volt...

There’s been a few interesting letters in response to the comments published in last November'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.

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 1 have
‘conducted’ since taking over the column
in December 1987. It may not mean all
that much to most readers, I guess, but to
me the realisation came as something of
a Surprise.

Actually the term ‘conducting’ sounds
a bit odd, as a description of the humble
activities one performs in keeping this
venerable column going, It also soundsa
bit grandiose, for a task that superficially
involves little more than selecting letters
from the bulging Forum correspondence
file each month, and then typing them
tediously and painstakingly into my
word processor... -

The term ‘conductor’ conjures up a-

much more impressive image of a majes-

tic figure in a dress suit, waving a baton .
imperiously in front of a group of per--
formers. Or a stout copper rod with
spikes on the top, pointing towards the
heavens in a fierce electrical storm, to
attract all manner of impressive lightning
discharges...

Come to think of it, with all the heated

discussions that we get at times, I sup-
pose there are a few similarities!

Still, whether it’s a baton or a copper
rod, or whatever, I do seem to have kept
it metaphorically aloft for no less than 50
episodes now, and hopefully in a reason-
ably entertaining fashion.

Mind you, I still have a long way to go
before I would make any sort of impres-
sion on the previous record. Qur former
Editor-in-Chief (and current ‘When I
Think Back’ columnist) Neville Wil-
liams started the column off in Septem-
ber 1950, under its former heading ‘Let’s
Buy An Argument’, and kept it going for
over 37 years — no less than 440 epi-
sodes. Quite an achievement!
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A mere 50 episodes sounds pretty tri-
fling in comparison, doesn’t it? But I
think I'm getting the hang of it, now, at
least...

Let battle commence!

Solet’s press on, and get cracking with
episode 51 of the present series. You'll
recall, I trust, that in the November issue
we quoted fairly substantially from a
couple of letters sent by Ian McGrath of
Moulden in the Northem Territory, Mr
McGrath was ‘quite critical of some of
the recent projects we’ve described, in
terms of their safety aspects. His criti-
cisms were constructive and carefully
explained, and on the whole I believe
they were fairly justified — so much so
that we've resolved to pay much greater
attention to this area in the future,

In the column concemed I also noted

the suggestion made by Ken Laird, of
- Melbourne kit firm Kalex, that we swing

over to using the IEC mains connector
system for our projects. This too was a
very constructive suggestion, and we're
putting it into practice too.

Traditional wisdom has it that only a
fool hangs out their dirty linen in public,
and I suppose many magazine editors
would have reacted to criticisms like
those from Mr McGrath by replying in
private, and then publishing a few unob-
trusive ‘Notes and Errata’ to solve the
problem, But I guess I'm getting a bit too
old now to worry much about looking
foolish, or to try pretending that Ifwe
never make mistakes. Nowadays I'm
well aware of having made mistakes, and
by the truckload — my only consolation
being in the old saying that ‘He who has
never made a mistake has never done
anything’.

Inany case, when I read Mr McGrath’s
criticisms myself, it struck me that the
points he raised made very interesting

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
coments 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



AS3000 myself, because as I explained
at the tail end of the November column
we donft actually have a full set of the
standards.: e S 4
* ‘Whether or not 1 *surrendered a-little
too megkly’ to the original criticisms is a
‘matter of opinion, I guess. I did point out
that‘even if using a transformer mount-
ing bolt to attach the earthing connection
was strictly wrong, in at least a propor-
tion of icases (like Peter Phillips’ power
supply), it seemed to make little differ-
ence inipractical ferms, ool
-~ Although I didn’t actually say so at the
time, T couldn’t really se¢ why it was
Supposedly ‘so:dangetous fo us¢ one of
ithe transformer mounting bolts to attach
-the eatth-connection lug to the trans-
former| frame and casé. And where the
case 1 metal, and we :use-the ‘cortect
assembly of spring washers, etc., T still
can’t see anything wrong with-this ap-
proach, So assuming Mr Cowan is right,
it's-a relief to discover that the relevant
standard actually allows this to be done.
'Thanks for pointing this out, Mt Cowan
~—now at least we won’t have to drill
extra holes in transformer mounting
<ﬂang o mrroRh ST Tk
o (Miﬁd ‘you,- many ‘of Mr -McGrath's
 ‘other points were much more valid; for
‘example we’ll definitely have to avoid

using -bolts that tighten-up through a
layer of plastic, so they'd become loose
and prejudice the earthing when every-
thing became overheated.) .« -

Toroidal transformers
~Moving on, the next letter came from

~"Mr S. Calder, who runs the firm Hycal

Electronics in Parramatta, NSW. As reg-
aular readers will be no doubt be aware,
‘Hycal advertises regularly as a specialist
in the repair of kits; so Mr Calder’s com-
sments are of particular relevance. . -

- We don’t have the space to reproduce
the whole of his letter here, because of its
length. However I've selected the most
interesting sections. As you'll see, one of
the points he raises is the safety aspects

-~ of toroidal power transformers, which
are currently in vogue for things like am-

plifiers and power inverters: - .
« It is good to see the safety of kits and

‘projects being discussed. At Hycal we

Service afair range of products and kis.
-+ On-average we have usually at least
one, sometimes two' transformers - per
month that have failed with the primaries
burnt out, or shorted turns either on the
primary or secondary windings. .

-1 ‘have not seen a failure where ‘the

primary or :secondary has actually
‘melted the bobbin 10 a stage where the

chassis of the transformer has come into
contact with any part of either winding.
-.df a transformer which-is manufac-
tured to the Australian Standard is sup-
Pliedlfitted to kits, then-the chances of
the primary becoming shorted to either
‘secondary or' chassis is extremely re-
‘mote.-1 know Jaycar Electronics have
these approved transformers, but if their
kits are supplied with them or not I do
BOLRROW, + e e
“Most of the transformer failures I have
seen are caused by operating:a trans-
former designed for 220V AC or 60Hz
from 240V AC 50Hz. The difference be-
‘tween 60Hz and 50Hz causes the mag-
netising -current and -often the
temperature to rise dramatically, = -
««Toroidal transformers are fairly dan-
gerous. They have-basically no protec-
tionagainst failure. With the approved
E-core type transformers the primary
and secondary windings are separated,
with the primary on-one-bobbin and the
‘Secondary on'the other and with insula-
tion in between. When the transformer
fails, there is no danger of the primary
.contacting the secondary. Howéver with
a toroidal transformer the secondary is
-wound directly over the primary. What's
‘more, there is often pressure added from
the mounting plates and mounting bolt.
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- Af the -irunsy’ormef is subject to abuse,
-over voltage, incorrect frequency, high

secondary current etc., and the tempera- -

‘ture of the transformer exceeds its rat-
‘ings, there is a distinct possibility of the
insulation melting and allowing contact
“between the primary and secondary.

- In a power amplifier situation where
the zero volt rail is not earthed, the am-
\plifier could be quite lethal, or damage
other equipment connected to'it. -

1 have seen only three toroidal faqures
‘Onewas in a disco mixing console made
- by Cashmore Sound. The toroidal sits on

“the heatsink for the power amplifiers —
'a big no-no in my opinion. The:
transformer’s primary had failed, proba- -
‘bly with a shorted turn at first, which

fused and the transformer’s primary
- winding wires going to the terminal
 block had melted. S

*The second toroidal was one used in
‘an Altronics inverter. The unit was not

_producing the full 240V output; and =~

-when loaded with a 100W lamp the volt-
- age would drop further. The inverter was
-about 18 months old, and according to
the customer had very little use.I eventy-
ally found a breakdown in insulation be-
tween the 240V winding and the 12V
winding used for the feedback circut,
“This feedback circuit draws only a very
small sampling: current from this wind-
ing, and so it could not have been over-

loaded unless something in'this area had

failed, 1 checked, and this circuit was
‘working correctly. 1 sent the transformer
back to Altronics and they replaced it, as
it seemed that the transformer was defec—
tive from manufacture It had no szgns of
overheating, etc. - ~

The third transformer was'in a power
amplq“er that a constructor had built in
a wooden box. The transformer was
charcoal black when the unit was
brought to-me, and the customer said
that during the night the amplifier
stopped working. He had a spare ampli-
. fier, and disconnected the inputs —
which-used plastic shrouded RCA con-
nectors. He then went to remove the
“speaker connections, which used metal
6.5mm phone plugs, and when:he
touched one of these he had recezved a
huge electric shock, SN

1 had a look at the toroidal trans
Sformer, and sure enough there was a low
resistance from primary to Secondary
winding. The zero volt rail in the ampli-
fier wasnot earthed. -~ -
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| ;, ‘: Wzth 're‘gord' :5 earthmg,any ﬂcoutr'olk, -

switch, transformer .or metal chassis

with mains power cabling should be

earthed. In most projects with a metal

‘toggle switch used as the mains power
 switch and where the front panel is plas-
tic, the switch body should be earthed. If
* the front panel is metal then the earth for
the power switch is made via the front

panel being earthed. This does not seem

‘to happen too often in kit projects. The

technicians at Hycal check the earthing

" of kits when they are being repaired and
" constructed, and change the wiring as

required for proper earthing,

. Thanks for your comments, Mr Calder,
and also for your suggestions about ways
of improving the safety of our projects. I
haven’t reproduced them here, but we've
taken careful note of them and will try to

_put them into effect.
caused much more heat and had finally

melted the tubing on the primary connec- -
tion to a terminal block. The unit isnot .

I guess Mr Calder is also right in his
_suggesuon that many toroidal power

Aransformers are essentially less safe

than traditional E-I types. I don’t know

about you, but I hadn’t quite noticed this
. before. Certainly the common technique

of apparently putting one winding over

“the other, with a layer of plastic insula- -
tion tape between the two, seems likely

to be less safe than the modém approach

-of two separate high-temperature rating
. bobbins side by side, with a ‘washer’ of

ﬁre-proof insulation between them, |
- But perhaps there’s more safety built
into'a modern toroidal transformer than
‘we think, and if this is so I hope one of
their designers or manufactarers will let
us know and set the record straight. -
Actually in principle I don't see why a
toroidal transformer can’t have fully sep-
‘arate bobbins, hke anE-I type or one of
‘those ‘C-core’ transformers that ‘were

*.used in some of the last last valve-type

TV receivers. It should also be possible

‘to mount them in a way which doesn’t

subject the wmdmgs and msulauou t0
pressure, 100:
- Now let’s look at one mOre letter on

.the subject of safety, which came from

Mr John Wark of Carlingford in NSW.

‘Mr Wark: picks up on the topic of
‘plugpacks and connectors: . -
- Plugpacks may well have thezr plaee,

however they can be inconvenient inas-
much as if you have a number of them
running from a power board, the ‘Law of
Tangling Leads' will inevitably prevail,

The problem of failure of leads can also

arise. This is particularly irritating when

‘the:open circuit happens to occur at or

near where the lead enters the case.
Might I therefore offer the following

‘solution 1o’ the problem. A little elegant
“maybe, and probably more expensive.
" What is needed is an encapsulated

“let,
~~Thanks  for your suggestlon too, Mr
'_ Wark It sounds as if it would indeed be

transformeripower pack with a back
plane, incorporating an IED socket —
perhaps -also -a mains fuse and switch.
Emanating from the other end of the

. tase, facing into the project, would be
- the low voltage AC or DC leads, depend-
~ing on-the model, together with a lead

connected to the mains earth pin on the
{ED connector. Such a unit could then be
mounted on the rear panel of a project,
hopefully overcoming the issues which
have been raised.

Tmight add that I have been using IED
sockets in projects for some years, as
they provide a convenient method of
being able to vary the length of mains
leads on equipment, on the occasions

‘that you may wish to take it out of the
‘workshop. I tend to have leads on shelf-

mounted gear only as long as they need
to be, to reach thezr asszgned mains out-

an elegant solution to the problem of en-
surmg the safety of mains-powered pro-

“jects, combining’ the safety of a plug

pack with the convenience of a built-in
supply — and adding a few extra bene-

fits as well. Now all we have to do is

persuade one of the power trans-
foru‘1er/power supply makers to produce
some bolt-in power packs of the type
you ve described! . -

By the way Inote that § you use the ferfn
“ED socket’ all the way-through your
letter. You've thrown me a bit with that
one, I'm afraid, In picturing the unit you
tescribe, I'd imagine it to have what I
'would describe as an ‘IEC captive plug’

“fitted to the rear panel, to mate with the
“usual appliance cord ending in what I

‘would \again call 4 ‘cord-type IEC
socket’.'Is your description an alterna-

tive accepted in some countries or

branches of enginecring? e
Rightly or wrongly, I have the impres-

‘'sion that the connector system concerned
‘conforms to International Electrotechni-
«cal Commission specification IEC320,

and also: to another standard known as
CEE22. But perhaps it goes by another
momckeras well... @ -

By the way I have passed your com-

~ments about Peter Phillips’ Basic Elec-

tronics article over to Peter, who will no
doubt get back to you himself, - .« =
--And now let’s leave the topic of proj-
ect safety, at least for a while, and turn to
somethmg much'more fundamental

What isa volt? -

‘As I mentioned in the introduction,

T've had a letter from‘a young reader

struggling with the exact meaning of the

term ‘voltage’. It’s good to see young



people not only getting involved in elec-
tronics, put also-trying to-dive in"below
the-superficial level of ‘I dunno-how it
works, but when I do this the right things
happen’| The only problem is that when
you do try to look more closely at funda-
mental koncepts, things can often. get
rather hard to explaint -+

But I'm jumping the gun, The young
reader-goncerned is -Sam-Benson, of
Highgate Hill in Queensland, and he's
15. Her¢’s what he asks: o
Would you, or someone'else, please
clarify what voltage really is. We know
that itis a potential difference or electro-
motive force between two points, but that
still doas not explain fully what voltage
is. If yol have, as an example, 1000 pos-
itively charged atoms separated from
1000 negatively charged atoms, can the
number| of volts as a figure be estab-
lished, tzke it can.be done with current--—
where dne amp equals 625 x 10" elec-
trons flowing past a given point per sec-
ond? Orisit a case of knowing our total
resistanice and wanted current,.and then
using Ohm's law to calculate the re-
quired voltage? . ... . . :

Please reply, otherwise wzll be totally
lost in
Electrohics series of articles. .. ... .

Than trs for havrng the rnterest 10 write

trying to understand -the Basic

in, Sam, 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 - %0-keep it up. We need more
people just like you! i

. Now (o iry provrdmg 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 obvrously aware
that anamp of current is equal t0 6.242 x
10'® electrons flowing past a given point
in-a circuit each second, let’s start more
or less from there. "I‘he-signiﬁcance of
that particular number of electrons is that
they carry a certain-amount of electrical
charge,which in this case is regarded by
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 rguantrty of charge carrred
by 6. 242 X 10 electrons protons orions

iskiiowt & one coulomb i horionr of

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 10
electrons, or the amount of positive elec-
trical energy carried by the sanie number
of protons or srngly-charged posrtrve
ions. .o o

And how dowe get posrtrve and nega- ‘
trvc 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.

S0 when we somehow -persuade .an
electron to leave its atom, there’s a natu-
ral tendency for it to be attracted back
again, in order to restore the status quo,
In other words there’s a- ‘pull’ or force
field linking the two, which we desctibe

‘asan electrzc f eld And in domg all thls

NI
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p with  students *‘and
hobbyists alike, and sold out. If you
missed this revised second edition
on {he news stands we still have
limited 'stocks: - :

Avallable for "$5.95 (includmg-

postage and packing) from

Federal . Publishing- Co Book

] Shdp, P.0. Box 199, Alexandria,
NSW 2015

The ‘first edition proved very
opular
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READER INFO NO. 5

‘ / A Natural Reserve Devoted to Peace and Scrence |

|993 AUSTRALlAN NATIONAL ANTARCTIC
. RESEARCH EXPEDITIONS -

""" Thie Anfarctic Division vics applications ftom qualified mien and wortien t0 participate in the 1993
Australran National Antarctic Reseatch Expedrtrons (ANARE).

COMMUNICATlONS TECHNICAL OFFICERS

(Several Posrttons) co

$30 545 $34655 in Australia pa.  $57 328 - $67I 438 Antarcttca pa 1

“:Duties include the installation and maintenanice of HFVHF and ‘satellite communications equipment and faciftes -
~in one of the worlds’ most remote and harsh environments, They must be able to work with a minimum of direct
supervision and be-able to use their initiative to organise maintenance And installation wark, ,‘ I

. Applicanis are expected to have a wide knowledge and experience of HF VHF satellite and data eqmpment '

TECHNICAL COMMUNlCATOR
$26 0]5 $29 943 in Australia pa. - $51 568 -5 726'in Antarcttca pa

Duttes include operating communications equipment and assisting in the instalation and maintenarce of eqmpment
. _Preferfed applicants will have 25 wpm typing, commercial operating and equiprient maintenanice experience. .

‘The anticipated period of employment for both the above positions will be September 1992 to January 1994,
" “Eligibility requirements apply and will be forwarded with the information pack. For further information and offcial
- application forms please contact the Expedition Recruitment Clerk by telephoning 008 030 755.

Expedltton Recruitment Clerk; Antarctic Division, Channel Highway, KINGSTON, TAS 7050
! ¥ Applications close on 22 February, 1992 -, s e I

The Antarctrc Division is an equal opportunity employer and maintains a smoke free workmg envrronment
Department of the Arts, Sport, the Enviranment, Tourism and Tercitories - - .

: e
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We've in effect established a it of clec-
trical ‘€nergy, ‘consisting of a negative

e charge (the electron), a positive charge

~ (the’ 1omsed atom) and the freld between
them o
it riote "that in order to separate the
clectron from the atom, work had 1o be
doné, In effect; what we've really done is
transform energy from one form into an-
other.

In a battery, the energy comes l‘rom
--chemical interaction between the materi- -

" als that make up the battery. In a genera-

- for, it-comes in the form of mechanical
- -energy from the steam turbine, petrol en-
gine or diesel engine used to turn the

. generators drive shaft. Similarly in a

solar cell, the energy comes from'the
\photons of light radratton

Energy conversion -

+ In“each case, the mcomrng energy 18

 basically being converted from its exist-
ing form into ¢lectrical energy, in the

~form of our separated electrical charges.
~Now ds we’ve seen, once our ¢lectrons
have been separated from their atoms,
there’s a natural tendency for them to be
attracted back again — although not nec-
essarily to their original atom, of course.
All electrons are much'the same, as-ar¢
ionised atoms, so what we really se¢ is -

that any negatively charged electron is
attracted to any positjvely charged atom.

‘Hence the maxrm opposzte charges
attract’.

Conversely, the negauvely charged
electrons'tend to'repel each other,-as do
the positively  charged atoms —
chargesrepel’ . Soif we try o assemblea-
collection of electrons in one place —
say 6.242 x 10 of them, to make up a

- toulomb — we find that we have to ex-

\ pend additional energy in doing this. .
“: Thenett result of all this is that electri- -
ol charge is essentially stored-up or po-
tential ‘energy. The encrgy we use to
" assemble the charge'is stored up. And
because of the ‘strain’ involved, there is
“abuilt-in tendency for the assembled like
~ charges to separate, and seek out their
- opposite numbers ‘so that: the  original
- balance is restored. This provides the op-
. portunity for the stored electrical poten-
-~ tial energy to be returned, in some form.‘
orother, . .. ,
- People often use an analogy here, o
: -help understand the situation. It's as if
. resting atoms in a material are Iike a big
“pool of water. When we separate ¢lec-

~trons ‘from their atoms, it’s a bit like

~-pumping some of the water up into a_
- tank, at the top of a tower. We have todo
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Clike

work < expend energy — in pumprng

the water up there; but when it's up there,

it Tepresents stored or potential energy.
Because the water has a natural tendency
to return to the pool (in this case due to
gravity), there’s the opportunity for get-
ting the water in the tank to return most
of the stored energy — for example by
getting it to turn-a water wheel or tur-
bine, on its way down again. |

- Note that we have to use a pump to

exett pressure on the water, to overcome
its natural tendency to remain in the pool
and force it up intothe tank. And when
the -water i up -in-the tank, it in turn
exerts a pressure on-the tank (and any
pipes or valves), in an attempt to retum
again. e

“In the same way We really have 0

exert an electrical “pressuré’ on our elec-
frons, to separate them from their atoms
and collect them together in onc place.

~ And once they're separated and col-

lected, they in“ turn- also exert a
‘pressure’, ‘in their attempt- {0 separate
and retumn to the ortgmal situation,

By now, you’ve probably guessed
what we cdll that clectrical pressure:
when it’s stored up in potential form we

tend to call it electromotive force or

EMF; and when it’s being exerted by the
charges in- théir attempt to return to the

-original situation, we tend to call it po- .
tential difference or potential drop. Actu--
lly the distinction here is  bit artificial,

just as it is in the water analogy

Atlast: the volt - - _
“Whether we're talking about EMF or

potential difference or potential drop,

“though, we use the same unit {o measure

this electrical pressure: the volt, named

‘after Aleséandro Volta.,
‘Traditionally one volt is defined as the'
- electrical pressure required when onc
joule of work is done, to move a coulomb:
-+ of charge. Conversely, it's also the pres-
.sure that exists when each coulomb of
stored charge is'able to release a joule of

energy, in moving back again.

- At this stage you may well be wonder-
“'ing how all this relates back to electrical

~and electronic circuits, and to Ohm’s
- law. Well, think back to our water anal-
~ ogy for a moment. In general the way we

recover the energy stored in our tank of

‘water is by letting it return to the pool,
“but artanging for it to ‘do work’ on the
... way down — say by turning a turbine.
;.And we'll probably want to control how
~fast the 'stored energy is recovered, by
“regulating how fast the water returns, We
"o this by means of valves, and by ad-
justing the diameter of the pipes — a
.wide pipe will let the water flow quickly,
“while a narrow pipe will slow it down,

It’s much the same in an electrical cit-
cuit. If we have a battery, which uses
chemical energy to produce a pressure of
12 volts, this means that it’s capable of

making each coulomb of stored charge - B

release 12 joules. How ‘quickly that
stored energy s reléased depends upon
our circuit, and how rapidly it allows the
charge to ‘flow back’,

* Now the basic quality of ouir electrical
crrcurt that regulates how fast the charge
is allowed to flow is its resistance. Alow -
resistance allows the charge o flow
quickly (like large diameter pipes), fora
given pressure, while a high resistance

only allows it to flow slowly (lrke anar-

Tow pipe).

Umt of reérstance

' AS you probably know already, the
unit of resistance is the ohm;, and Ohm’s

“law defines one ohm as the resistance

which requires one volt of pressure to
produce a current ﬂow of one ampere -
(amp’).

" Now remember that one amp is basi-
Cally one coulomb of charge moving past

agiven point in acircuit per second. Soif |

we have a circuit with a resistance of one
ohm, our 12 volt battery will be ablé to
produce a flow of 12 amps — or 12
coulombs per second. But if we increase -
our' circuit’s resistance to 12 ohms, the
battery will only be able to produce a

‘current of one amp —-or ong coulomb
- per second.

- Get the idea? The higlier the resistance

" of a circuit, the higher the voltage (ie.,

electrical pressure) that must be applred
in order to produce a given current (i.c., -
flow of charge).: Conversely the lower
the resistance, the higher the current that
will flow in response to a given voltage, -~
In other words the voltage, the resis- -

1ance and the current flowing are related

as Mr Ohm’s law tells us;
E=IxR,or
- I=FR,or

R=El -
where E is the voltage I is the current
and R'is the resistance.

So if we know the current and the re-
sistance it’s flowing through,.we can

- work out the voltage. Or if we know the

voltage and the resistance of the circuit,
we can work out the current that will
flow. Or if we know the voltage and the
current that it produces we can work out
_the circuit’s resistance. - \

~ Now how about that energy that t:an be

released, when acharge ‘moves back’ =
‘ how do we work that out?

- This bit’s fairly easy. Remember that a
pressure of one volt means that one joule

. (Continued on page 95)
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A4 Stendard,Push Tractor, Sment
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ink jet, 600 Cps Draft, 198
» o GpskQ, Push Tractor,
Smeft Park Feature,

....... SI 225

1" 360 x 360 DPY, Top, Reer,
‘1 --Bottom, & Front paper Feed
paths Convertable Push/Pull

4ses seso0 :anmon szasonwew. §PINIO LI T DNII\

.| ractor. o ‘ o
A B i i 899 ' ' I.O 255o|35 c°| 24PIIIDDI M"m S E e
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FIOD IRVING ELECTRONICS Pty Ltd acnosazsayy | Postagerdles F"_“\ TO'L' L_FFIEE‘ ]
- HEAD OFFICE! 56 RENVER RD, CLAYTON. PH: (03) 543 2166, FAX{03)543 2648 {810 520968350 rewmewoene 1 " -MAIL ORDER - -
‘CITY 48 A'BECKETT ST. MELBOURNE, PH. 663 6351 /639 1640. FAX: 639 1641. .| §25 . 549.99.84.50 postage enty up 10-| ,
.., OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: 5628688 .~ - |55 -$30.,86.00 X Rosdragn, HOTUNE-‘ 008 33 5757
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH, 489 8866, FAX: 489 8131, $100.- §190..57.00 1oy i o - (ORDERS ONLY)
-~SYDNEY:74 PARRAMATTA RD, STANMORE. PH: {02) 510 3134, FAX: (02) 5193868 -1 §200 . $500...FREE ehuged sttt { | “ENQUIRIES: (03) $43 7877
BLUESTAR COMPUTERS: 271 MAROONDAH HWY. RINGWOOD. PH: (03) 8701800 | $500 PLUS FREE es :




B SOFTWARE INCLUDED.

B * SHAREWARE SOFTWARE

_RITRON QUALITY _3 year warranty!

. *. 8028612 CPU

+1 MEG RAM EXPANDABLE TO 4 MEG

. 16Mhz LANDMARK SPEED TEST .
“1.2M JAPANESE BRANDFD.D " ¥

"42M HARD DISK DRIVE 28ms ACCESS - %"

~401 EXTENDED “CLICK" KEYBOARD .- .-
JAPANESE KEYBOARD SWITCHES

.~ MINI CASE & 200W POWER SUPPLY

SUPA VGA COLOUR MONITOR (1024 x 768 res)
3 SERIAL, PARALLEL, GAME PORT

BB 2 VAR “AUSTRALIAN' PARTS & LABOUR WARRANTY |

, 256K VGA CARD, 1BM* COMPATIBLE | .
$PREADSHEET WORDPROCESSOR & DATABASE

$1,199 e

ASSEMBLED &
B8 TESTED
8 N AUSTRALIA'

| SOFTWARE INCLUDED.

$1,050 Taxex- o .

g - 80286-16 CBU"
; 1 MEG RAM EXPANDABLE TO 4 MEG :
_ 21Mhz LANDMARK SPEED TEST .
" "1.2MJAPANESE BRANDFD.D ..~ .
7 42M HARD DISK DRIVE 28ms ACCESS = |
101 EXTENDED "CLICK" KEYBOARD . |
JAPANESE KEYBOARD SWITCHES
. _"MINI CASE & 200W POWER SUPPLY ©
,.-SUPA VGA COLOUR MONITOR (1024 x 768 Rles) - = .
.~ 2 SERIAL, PARALLEL, GAME PORTS
3YEAR "AUSTRALIAN ¥ PARTS & LABOUR WARRANTY
- 256K VGA CARD. 1BM* COMPATIBLE
* SPREADSHEET, WORDPROCESSOR & DATABASE

+ASSEMBLED &
. TESTED -
INAUSTRALIA =

| $1 249 TAXINC. *’

$1 090 TAXEX '

OPTIONAL EXTRAS
ADD PRICE TO BASE SYSTEM COST.
512K VGA CARD.......ovmsivnivsinnin$50-
1M VGA CARD.........................$150
TOCHANGEA = . ... ...
40M HARD DRIVE TOA o
S8SMHD  add wiiviiiivirioninins $195‘
126M HD add .$395
200m HD " add.........................$750
|EXTRA RAM , v
1 MEG add...........................$75
12MEG " add...cisivavemmiinssnsenss$150
e ﬁEAse NOTE SYSTEMS DO NOT COME
i ““WITH DOS.

1DOS 4.01 AN EXTRA.vmmerrororen 560 ,
{DOS 5,01 AN EXTRA....iivi0v00 8100
DR DOS 6.00....0c000rs0essnsmrasnsisns$120

. .. BOBBESX-20CPU
i, 1MEG RAM EXP TO4 MEG
. 27Mhz LANDMARK SPEED TEST
1.2M JAPANESE F.FD. 512K VGA CARD
_43M HARD DISK DRIVE,
101 EXTENDED “CLICK” KEYBOARD
MINI CASE & 200W POWER SUPPLY

SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) |

:SERIAL PARALLEL GAMES PORTS

B8 SYEAR AUSTRALIAN' PARTS & LABOUR WARRANTY :
b |BM* COMPATIBLESPREADSHEET, WORDPROCESSOR | -

& DATABASESOFTWARE INCLUDED.
| .ASSEMBLED & TESTED

" INAUSTRALIA, $1 495

INC.

e
X 1| assemLED & TESTED .

- RITRON -
EXECUTIVE

. 80386-33 CPU - MKCACHEONBOARDMEMORY ff'f :

1 MEG RAM EXPTO 16 MEG
§7Miz LANDMARK SPEED TEST
- 43 MEG HARD DISK
1 oM JAPANESE BRAND F.D.D
10! EXTENDED "CLICK” KEYBOARD
~ SERIAL PARALLEL GAMES PORTS
! SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
MINI CASE & 200W POWER SUPPLY
512K VGA CARD (256 COLOURS) IBM* COMPATIBLE
4 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPF_ADSHEET WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED,
*SHAREWARE SOFTWARE

- ANAUSTRALIA.

Ayl

A

$1,795 | 92,195

RITRON
EXECUTIVE

8038640 CPU 84K CACHE ONBQARD MEMORY
: 1MEG RAM * EXP TO 16 MEG ‘
. 55 Mhz LANDMARK SPEED TEST + ¢ "
4126 MEG HARD DISK 12mse ACCESS TIME
. 1,.2M JAPANESE BRAND FD.D -
: 101 EXTENDED "CUCK" KEYBOARD . - ot
SERIAL, PARALLEL, GAMES PORTS 512K VGACARD |

| --'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 f
< ‘ASSEMBLED & TESTED IN AUSTRALIA. -

TAX = WITH 200 MEG DRIVE

e .- $2,595 mxine.

| $1,875 e $2:295 TAKEX,

3sssx 21 ...$1 395 $1 290 TAXEX.

$1,550 TAXEX_ .

" RITRON |
EXECUTIVE

¥ B04855X-20 CPU 64K CACHE ON BOARD MEMORY
' 1MEGRAM  EXPTO 32 MEG .
75Mhz LANDMARK SPEED TEST
43 MEG HARD DISK y
1.2MJAPANESE BRANDFD.D .-
101 EXTENDED "CLICK" KEYBOARD . i+

SERIAL, PARALLEL, GAMES PORTS, 512K VGA CARD{:

[l SUPA VGA COLOUR MONITOR (1024 x 758 Resolution)
MINI CASE & 200W POWER SUPPLY

S8 3 YEAR "AUSTRALIAN® PARTS & LABOUR WARRANTY |
| SPEADSHEET, WORDPROCESSOR & DATABASE - | ;
- SPHEADSHEET WOHDPHOCESSOR& DATABASE SOFTWARE. - |

192, 495mm
$2 095 TAXEX. -

SOFTWARE INCLUDED. *SHAREWARE SOFTWARE .
. ASSEMBLED & TESTED IN AUSTRALIA,

$2 09 TAX

: INC. $2 995 ﬁx’fnc ‘
g : $1745 TAXEX.

$2 450 mx EX

WITH 200 MEG DRIVE:

TRITRON
EXECU’I‘fVE

d'ﬂ%\\'\\\\‘l’\—‘l Hi i{i}

| EXECUTIVE

“RITRON

‘ . §0486.33CPU
128K ON BOARD CACHE. 1 MEG OF RAM
157Mhz LANDMARK SPEED TEST

. A3MEGHARDDISK .
“/12M JAPANESE BRAND FD.D
101 EXTENDED “CLICK" KEYBOARD . .
- SERIAL, PARALLEL, GAMES PORTS -
512K VGA CARD. IBM* COMPATIBLE
_VGA COLOUR MONITOR (1024 x 763 Resolution)
: MIN CASE & 200W POWER SUPPLY
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY

1| soassa3cpu 126k ON BOARD CACHE. 4 MEG OF RAM

157Mhz LANDMARK SPEED TEST .
200 MEG HARD DISK 12ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
8.5" 1.44M JAPANESE BRAND F.D.D
.+ 101 EXTENDED "CUCK" KEYBOARD
i SERIAL, PARALLEL, GAMES PORTS
21 MEG VGA CARD. - IBM* COMPATIBLE
" VGA COL.OUR MONITOR {1024 x 768 Resolution)
TOWER CASE & 220W POWER SUPPLY 3
3YEAR "AUSTRALIAN" PARTS * LABOUR WARRANTY

| | SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE
WITH 200 MEG DRIVE |

$3,095 mane |
.. $2,595 mxex

ASSEMBLED & TESTED
. INAUSTRALIA,
IDEAL CAD MACHINE!

$3 795 founc;

[R=ET PR $3,295 e

ROD IRVING ELECTRONICS ESt. 1977,

MAIL ORDER HOTLINE: 008 33 57 57. (ORDERS ONLY) ENQUIRES: (03) 437877

.'HEAD OFFICE: 56 RENVER RD, CLAYTON, PH: (03) 543 2166, FAX {03) 5432648 ... .
CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351 / 630 1640, FAX: 639 1641,

OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH, PH: (03) 562 8639
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131,

i SYDNEY:74 PARRAMATTA RD, STANMORE, PH: (02) 519 3134, FAX: (02) 519 3868 -

B8 MELBOURNE DEALER: BLUESTAR COMPUTERS: 271 MAROONDAH HWY, RINGWOOD, 3134,
: PHONE: (03) 870.1800 . FAX: (03) 879 3027

Melb-Metro.$12.00 )
Adelaide....$17.00
Bribane...... $17.00
11 Canberra....$18.00
Darwin....... $40.00
Perthiuw...$31,00
Tasmanie....$53.00

FREIGHT CHARGE BASED ON
35KG COMPUTER SYSTEM

Vie'country....$19.00
:NSW country.$39,00
$.A country,..$39.00
QLD country.$55.00
"W.A country..$74.00
Insurance:-

$1/$100 Valua,

All $ales tax oxempt orders
to: RITRONICS WHOLESALE
56 Ronver Rd, Clayton, Victorla .
-+ Ph: {03) 543 2168 Fax: {03) 543 2648

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

Errors & ommissons axcoplad. Prices & spaciications
sublect to change. *(BM, PC, XT, AY, sre raglviernd
~rademarks of Intetnational Business Machines.




, AT RANGE! GET pms*

Position your Monltor
wxactly where you want
Maximise desk space!
Solid steel structure: -

d . Desk clamp range 3cm -7.5em’
» Maximimm load 50 kg

& C210m0.,

ey 99|

NW MONITORMOVER |

'+ §TURDY $TEEL CONSTRUCTION
 MONITOR MOVER CAN ROTATE 360°
* LIFTS MONITOR WEIGHTS UP TO
2048

* PLATFORM TRAY 13 34" X 12 14"

| 4 PLATFORM CAN SWIVEL 340 & TILT
25

* GOMM DESK CLAMP OPENING

" SCREW CLAMP CAN BE MOVER §0°

=] * UNIQUE CONSTRUCTION, LOCKS IN /

$0.95 - $9.50
Bize: 210X 11.5 0 30m . .
zooul $9.05  $9.50

s i20: 210 x 25.4 x 50m

£20006  $19.95 $1795
Bize: 2{0 x25.4x 100m .
20008 = $9.95 . $9.50 -
Kize: 216 x 25.4 x 30m
20100
6%320: 216 ¥ 24.4 x50m . .

$11.95 $11.50

-] PLACE WITH MONITOR ONTRAY. -

CPF.
* CONTINUOUS POWER

The Fortron CPF Filtered Electronic
Spike Protector provides a protective

modems glectronic typewnters. =
/Audho and stereo systems and other:

(0107 $095  $9.50

. ‘RIBBONS

b‘_ — a‘”‘ﬂm a

PRINTER RIBBONS

B TO SUIT:.
- CPO, X80, DP80, BX100, - -

sensitive electronic equipment

Lause anything from obvinus damage
(ke tmmediate equipment ‘ailure] to

shorten a system g hfe

4 -sémt conductor technology responds
i§  instantly to any potentially damaging

§ over-voltage. ensunng sate trouble

free operation
y

Lannoying interference. general hash.
created by small motors fluorescent

g famps.-and the ike that threaten the

80, LIS,
$16.95 . $15. 25

FX100, RX100, LQ1000
vi$19.95 $17 85

S 70.
220:}

s N
NC2200%..

ATIONAL PANASOMC

KX 1oPmNTEnmaaon«"< :

" PRIN’TER STANDS

Wi
" C21054..80 columit...

he PRINTERSTAND |
$29.95
C21056..132 Column,.$34.95 |

performance and shorten equipment

components
: SPECIFICATIONS: -
Electrical rating: 220-260 vailts
(AC)50Hz 10 Amp
“Spike/MF! Prolechon: 4 500 amips
.- tor 20mesecond pulses
Maximum clamping voltage: ? 75V
differential mode
-CatX10088 . v @ $69.95

‘ g

A simple way of monttonng RS232
powered. pocket size for circurt - "
testing monitoring and patching

10 break out circunts of reconfigure
_and patch any of ailthe 24 actve
1 “posons

_nbbon cable and DB25 socket

RD.RTS,CTS.0SR CD.TC
we RCDTRIUENTC

‘Power: Intertace power

Enclosure: Black hlgh nmpad
plastic

~+X15700 ..

Ecompatible

$2 95.-

| tamous
7| QUICK

The v

’ MOUS )
fkstreamline design | Mouse &%
en mazlng

image72 soﬂware

| only$39.95

9 x330mm .-,

X11100 ......... sz

FILTER SPIKE ARRESTOR .

- Blectronic barner for microcomputers
" printers. telephone systems and | . |

:The CPF prowides protection from ¢
dangerous alectrical spikes that can _

less obvious harm thal can drastically
;

CPF s suparior ciicutry design and

” . oy .
Addmonally, CPF's hnprlng capabvlny
helps eliminate troublesome and ..

Ie of unprotected electrome - -

{40 DISK
" | ONLY...$6.95

‘232 BREAK OUT BOX
.mterface tead actvity: imtertace « ..

10 signal powered LED'sand "
7 spares 24 switches enables you ¢

SPECIFICATIONS: - 7 o 7
Connectors: DB25 plug on 80mm .«
Indicators: Tricolour LED s tor 10~

Jumper Wires: 20tnned end preces \

Dimensions: 85 x 95 x 30mrn e o4

o 300 ss‘

B JOY

Y sTick

COMPUTER

Giveyour .
computer that
professional
fook.

Powser supply 1o suit (220W)

B S5 1 [+ - I $199

‘TOP OF THE RANGE -
MINI TOWER

CASE ., -
200 x 415 .

1 ‘with 200w’
hower supply

nn‘non EXCUTIIVE CASE
X11089.
Includnpumruupply ..... 3119

NEWSTVLE

MINE
TOWER

CASE WITH

POWER

|suppLy - =
X110 $140

[ SAVE ON ECLIPSE
~ DISK BOXES!

51/4" x 100 DTSR~
CAPACITY ONLY.$6.95

13 x
{caPACITY

UV EPROM ERASER
. Wwilteraseupto9x -
24 pin devices in complete
, safety, in about 40 minutes (less
] time for less chips)
‘1 »Chip drawer has conductive
'foam pad
+'Mains powered
+High UV intensity || chip’
stirface ensures EPROMs nre
thoroughly erased
Without timer :
| X14950.....c.ici . 599

._WITH‘TIMER'....‘.-;$4169 i
> BUD '

IBM .

S~y
Compatible with IBM, PC,”
XT, AT Elogant appearance

| & durable mechanism
{ Auto return centering -

-{ Anincredible

$24 95

| 120x3 172" LOCKABLE
| cre03s..........

IBM COMPATIBLE
EXTENDED KEYBOARD
(101 KEYS)
K12022,nmri 559
wwemd, G

- =

- 0T KEY TRACKBALL . , |

“  KEYBOARD

Klybolrd & mouseinone
: ,.$199.95

“KEYBOARD STORAGE . .-

__ DRAWER
2108357

MIN| VACUUM CLEANER .

514,85
€21087..

: KEYBOARD covgns i

C21089 84 KEY.....$4.50°
€21088 101 KEY......$5.95

DISK BOXES

GJ

100 x 5 1/4" ECLIPSE

C16042.... . $11.95

 40x3 12" ECUPSE .

C16040..ucuinnrmvnssrenin $6.99 ...

i §21.95
100 x 5 114" LOCKABLE

" RS2324 WAY ..cooe s

31

1 RS232-X OVER

R§232.2 WAY AUTO..........c

CENTRONICS 2way auto.
CENTROMICS 4 WAY............ 669

"] cReaTFoR

| hunderdsot <

‘| AT HO CONTROLLER.....
| MONO COLOUR CARD

'RS/232 SERIAL CARD.

- 1, )
1 wef - 5. ;| @ WAY FDD CONTROLLER
RS232.2 WAY i,

'] SMART DRIVE ADAPTOR
CENTROMICS 2WAY...c.....$48 -

| 'CENTROMICS X OVER

JUST ARRIVED NE

PC MONITOR EXTENTION
CABLE O WIRE
STRAIGHT THROUGH
DBO M/M 1.8 M...$14.95
DBY M/M 3.0 M....519.85
DBO M/M 5.0 M....$20,08

IlpBo M/F 1.8 M....614.08 ©

DAO M/F 3.0 M.... $10.85
DB9 M/F 5.0 M.....529.95

MICE

. .QUICK MOUSE
Microsoft
Compatible .,
FREE mouse
house & mouse
miat Pius FREE
pop up menu software
X19955

. "SUPERBUS MOUSE 2

DESIGNED TO e
ATTHEPALM - =
SAVING A

OF YOURHAND! /
\/
SERIAL PORT!. \ LR
2 FREE TELEPAINT 0|5K31
x19951....................r.....'.. s11g

- MICROSOFT MOUSE

_Thetopotthe range'
Supports

applications. . i
FREE L
MICROSOFT - -
PAINTBRUSH
SOFTWARE

BRINGS YOUR ..
COMPUTER TO UFE.

XT HD CONTROLLER...... $129
. $149
RS232/SERIAL CLOCK..... $49
§i6
MULTI 10 CARD
PRINTER CARD.

] EGA CARD e $170
| DIAGNOSTIC CARD...

v §795
TTL PRINTER

6M AT EX/EXP...
FAX CARD..usisens

| 4 PORT SERIAL CARD..... $196
$30

2 WAY FDD CONT (360)

GAMES CARD
AT S/P/G 2 8/P/G

g 54
“*Y 4 WAY FDD CONTROLLER

1DE VO FDC.icicsisusnnari
512K/576K RAM CA

' VGA CARD 16 BIT 250K.... $89

VGA CARD 16 BIT 512K.... $120
VGA CARD 16 BIT (1 MEG). $199*
OMPUTER CABLES!

IBM PRINTER CABLE, .
28 WIRE STRAIGHT

DB25/CN36 M/M 1.8 M..614.95
DB25/CN38 M/M 3.0 M...$10.95
- DB2S/CNSB M/M 5.0 M...624.95

DB2S/CN3G M/M 10 M....639.95

. IBM PRINTER CABLE,

"'"" 25 WIRE RIGHT ANGLE "
DB25/CN36 M/M 1.8 M...519.05

RA232 EXTENION CABLE 25 DB25/CN36 M/M 3.0 M...624.08
WIRE 8TRAIGHT THROUGH - [DB25/CN36 M/M 5.0 M...620.95

DB28 M/M 1.8 M....$14.05
DB2S M/M 3.0 M....619.05

1{DB25 M/M 5.0 M....624.95

DB28/CN38 M/M 10 M...$44.95

R8232 EXTENION CABLE

25 WIRE STRAIGHT THROUGH

DB25 M/M 10 M.....530.95
DB2S M/F 1.8 M.....614.05
DB25 M/F 3.0 M.....510.95

1|DB25 M/F 8.0 M.....624.95
1{pB2s F/F 10 M.

639.05

g |

DB28 F/F 1.8 M.....614.05
DB25 F/F 3.0 M......819.08

DB25 F/F 8.0 M......524.95

+DB28 M/F3.0M

“DR25 M/M 1.8 M...§14.95
"DB28 M/M 3.0 M....610.08
:DB2% M/M 8.0 M....§24.98

DB2S M/M 10 M.....639.98
DB25 M/F 1.8 M.....814.95
$10.05 °
DB28 M/F 5.0 M.....624.08
DB25 #/F 10 M......530.98

T — T TR R 9N|l\ul aoa




_ TESTUSONPRICEWITH
THESE MULTI METER SPECIALS!

DIGITAL MULTI METER HC -4510;
| ‘f DISPLAY:4 4/2 DIGIT -

R BASIC ACCURACY: 0.5% DC v
iDC VOLTAGE: 0 1000V - : :
MDC CURRENT: 0-10A

dic voumae: o750y Spﬂg‘ o

EAC CURRENT: 0-108. i -

SRURESISTANCE: 0-20M OKMS r'-S’L,“
8 CONTINUITY TEST, DIODE TEST ‘
BDaTAHOLD
Q13030 RRP$14995 NOW 312995

B OIGITAL WULT! WETER AC-S010C_
SDISPLAY: 3112DIGIT

§BASIC ACCURACY. 0.5%DC - .
R0C VOLTAGE: 0-1000V RN 5
JEOC CURRENT: 0104 .~~~ . SPNE
BB AC VOLTAGE: 0-750V SRR 0
AC CURRENT: 0-10A . - &)
RRESISTANCE: 0-20M OHMS TR
BCONTINUITY TEST, DIODE TEST - .

013010 ...RRP$11995 Nows9995

{ DIGITAL MULTI METER HC88 >~

g DISPLAY: 31/2 DIGIT

§0C VOLTAGE: 0-1000V -

g§0C CURRENT: 0-108 -
AC VOLTAGE: 0-750V '

QRESISTANCE: 0-20M OHMS . -
CONTINUITY TEST, DIODE TEST, -

|DATA HOLD, TR HFE GAIN, S
AUTO RANGE DMM WITH BAR GRAPH

013040..............ARP $99.95 NOW sésgs

| ITRiGeERING

20 MHz DUAL TRACE OSCILLOSCOPE

‘ ‘_ CTR DISPLAY: . 150 mm rectnngullr

VERTIACAL DEFLECTION: Co
+ Deflection Fmor 5mv to 20V /1 Div on 12 rpnges in 1:2:5 step with fine

1l cdntrol
|, Baridwidth DC: DC to 20 MHI( -3dB) AC: 10Hz 10 20 MHz (-248)

»Opereting modes CH-A, CH-B, DUAL and ADD (ALT/CHOP L202 anly) \

« Chap Frequency: 200 KHz Approx.

« Channel separation: Bemr thln 60dB at 1KHz
TIME BASE Vo R : \

+ Type: Autometic & normal trlgqeréd in wutomatic mode; swecp is obtamed withuut
input signat s ‘
+ Sweep Time: 0,2m Sec !o 0.5 Sec/ Div on ranges in 1-2:5 otep wlth ime

control and X-, - ‘CRO Probe to suit -

« Magnifier: X5 ot ail Nmel .
; | sag 50 each - Cat 012201
+ Senaitivity Int: 10 ormore _Ext:1Vp-p or more
» Source: INT, CH-B, LINE or EXT '
+ Triggering Level: Positive and Negetive, contlnuously vatiabie' Ie\le| ‘
Pull for Auto. RR \
+ Syne: AC, HF Re], TV (each 4o at TV Sync. TV-H {line) aind (frlrm) AR R
sync are switched automatically by SWEEP TIME/Div switch,
HORIZONTAL DEFLECTION -
+ Deflection factor: SmV to 20/ Div an 12 ranges i m 1 25 mp wlth finie coRtrat
+ Frequency response: DC to MHz (-3dB)
» Max Input Voltage: 300V OC + AC Peak of 600V pp i 13 i
+ X-Y operation: X-Y mode is sefected by SWEEP TIME/ Div lwhch
»Intensity Modulation Z Axis: TTL Level (3Vp-p-50V) + bright, - dlrk

|| OTHER SPECS: . Weight: 7Kg Apprax « Dimensions: 162 {H) x 2080W) x 352(D)frim. 4

Q12105.....cirires RRP $750 © NOW §695 -

[ DIGITAL MULTI METER HC-3500T
BDISPLAY:312DIGIT .~

{BASIC ACCURACY: 0. 5% DC

B0C VOLTAGE: 0-1000V - BT
DC CURRENT. 0-20A
AcvoLTAGEQTSOY -
JACCURRENT0-204 "~

JRESISTALICE: 0-0MOHMS S’L“
TEMPERATURE:-20C 1200 - - -

CONTINUITY TEST, DIODE TEST . ... -

[ TEMPERATURE CAPACITANCE
§FREQUENCY, hfe TEST, DATA HOLD. -

msooo s ARP $169.95 NOW $149. 95

| ANALOGUE/DIGITAL MULTIMETER

'HC-5050DB . 31/2 DIGIT .

PBASIC ACCUHACY 0.5% DC
1DC VOLTAGE: 0-1000V
B OC CURRENT. 0-10A S
ACVOLTAGE 0750V 3
B AC CURRENT: 00A QPN‘ 3
RESISTANGE: 0:20M OHMS ' 0y
BOCAC RMS: 4508 -450d8 G
| TEMPERATURE: -20C-1200C
| AC FREQ SPREAD: 50Hz-2KHz
| CONTINUITY TEST, DIODE TEST

Q13020.0..000..RRP $169.95. Now $149 95 |

Y1 LOGIC PROBE (LP- 2800)

USEFUL FOR TTL AND CMOS.
BHIGH & LOW INDICATORS G
BPULSE MEMORY,

FOR THE HOBBIEST OR SERIOUS TECHNIICIAN -
JFOR TRACING THOSE HARD TO FIND FAULTS
g ON LOGIC BOARDS.

RCP———— | ....nnbmgs Now 31995 8

'%100 MHz 3 CHANNEL
 8TRACE MODEL 5510

YA his mstrument meets the cus!omers naeds in quliily of peﬂorrmnce, efficiency,
}[funetion, design, and cost! Being rugged, highly reliatie and a multi- -purpose 3 -

channel, 8 trace oscilioscope with a 6 inch domed mesh type 14kV post deflection

JJacceleration cathode-ray tube and with a fine red internat graticule.

FEATURES:
» Compactneas; lightweight, ruggednesa and simple design,
+ The diecast frame prowdeo cnmpactnen ngmvmgm and ruggednen
« Eany Operation
Light torgue lever awnchea and pushbuﬂon swm:hea are usad, ‘
+ High Brightness CTR, fiigh acceleration voltage and high beamefficiency of 1hé
150mm rectangular CTR ensures a bright high spoednweep observation
+ Multi mode display system
CH1, CH2, CH3, Add any combination or all thie channels may be viewed - :
simultaniously. Maximum @ trace displying is possible with the ALT swaep function.
» High sensitivity and wide {requency bandwidth.
The maximum vertical sensitivity is 1mV/DIV (when x5 MAG)lt 20 MHz or grenter MB

"I and mV/DIV at 100 MHz or greater =348,

+ High input impendance - i
The i"P‘"""pendlmm of CH1, CH2, CH3, mmzm. 25pF t3pF ‘

Q12109.......RRP $2095.00 Now\$'1 995

SCHOOLS & COLLEGES TAKE
._ ‘NOTE! QN’LYQ$1,69_P5tax exemp_t,( |




B | “ancrilp pLUG

BNC SOLDERLESS
TWIST 0 | PLUG

CANNONTYPE 3 PIN -
' CHASSIS MALE
P10962 $3.590 $2.95 $2.50

5 CANNON YPéaPl’N

8 [ Prossa 215 8350 820

| cANNONTYPE 3 PIN”

CANNON TYPE 3PIN

{Prosso s450 $a50 §250) |

‘ W12676 CIC‘IB 16 ¢con,

$3.50M [§3.20M $2.50M -
W12578 CIC25 25 con.

$3. 90M $3.40M $3.00M .

A=

1 FLASHING LEDS
10+
$1.10 $100

‘AREDSmm 149
1210150

RECTANGULAR ..
- LEDS
B 1 10471004
4 |RED .. 20e 5e 12¢ | f IDCPLUGS
JGREEN * 20¢ 15¢ 12¢ & SOCKETS

| YELLOW " 20¢ 15¢ 12¢ [
| ORANGE 20¢ 15¢ 12¢ .,

A 1C SOCKETS

LOWPROFILE

"1C SOCKETS

' Save s small fortune on
ihese "Direct import” low
profil IC sockets! PCB
mounting solder tall. Allti
plated phosphor bronze o
berryliium and duai wipe

for reliablltty.

P10565 16pin 20¢ 16¢ 16

P10567 16pin 30¢ 25¢ 22¢ | | 1 DA1ES I5pinwocket
| P10ses 20pin 35¢ 30¢ 25¢ | ';:‘2‘:85“5:"’“ 1 §1.00
P105¢8 22pin 35¢ e 26¢ | P17 $4.50 §3.05 $3.50 '

phosphor bronze,

P105798pin $1.50 $1:4
P10580 14pin §1.85 §1.7
P10585 16pin $1.95 $1.81
10547 18pin $1,95 $1.80
P10590 20pin $2.05 $2.7

P10592 22pin $2.95 $2.7 VOLTAGE
P10584 24pin $3.95 $3.50) 1 ; g
P10596 28pin §3.95§3.50 | . Rgi:laﬁgg S_ B f

1| P10568 40pin 8405 $4.50

s

“ELECTRET

insaction.  €10170

;§+OUALITY 3mm LEDS
; 19 1000 100+
] Z10140(R) $0.13 $0.92 $0.10 |
F210141(G).. §0.20 §0.18 5015 {
Elz101a3(v)., s0.20 $0.48 5098

1 210145(0)..80.20 $0.18 $0.15 |

{QUALITY Smm LEDS
-1 210150(R). $0.15 $0.12 §0.10
J210181(G). $0.25 $0.20 $0.48
] T10152(Y).. $0.25 $0.20 $0.18

Theise quality 3 lovel wire
Wrap sockets are tin plated

MICINSERTS .*»
With pine for sasy board -

19 1080 100+
$1.20 - $1.00 $0.90

o 20V /P on the

| can't be heard so are
ideal for TV remote
controls, water level
dectectors, burglar
slarme, motion

{ Transmitter 1-9 10+

Receiver

Dﬁ!P Boin plug -
DA15P 15pin plug

DB25P 25 pin plug

IDC SOCKETS

DEDS 0 pin wotket

P10870 24pin 35¢ 30¢ 26 X

P10572 28pin 45¢ 35¢ 30 “ a '

P10575 40pin 45¢ 40¢ 35 ‘ \

. W i} I0C CENTRONICS 36
B "JWAY PLUG & SOCKET

e 10e 100e

 WIRE WRAP Pluo P10 -
"IC SOCKETS 1$3.95 $3.00 82,05

Socket P1220v |

505UC  $0.50

"CHECK OUT NEW 1992
_ MAIL ORDER CATALOGUE _

"ULTRASONIC
TRANDUCERS

Designed to transmit at
d 40KkHz (L 19980) & recleve
ot 40kHz {L19991) withup

==HICK UP YOUR NEW 1992 MAIL ORDER ~ .
CATALOGUE AT ANY OF OUR ROD IRVING
ELECTRONICS STORES of PHONE 008 33 5757
I FOR YOUR FREE COPY or WRITE TO PO BOX 620, |
| CLAYTON, MELB, VICTORIA, 3168 -

L----—n----—-——-—w—--u--—n--

SWITCH BOXES
O WAY, iinsimicrinn $50.85

| transmitier, These units ALY 4 WAY.oocmern $69.95

| SWITCH BOXES

dectactors & information
carriers as they canbe .
elther pulsed or usedina’
continuous wave mode.

NEW PRODUCTS !
NEW TECHNOLOGY !,

g‘i‘

Save'a fortunéon '
expensive throw away
batteries with these ..
quality Nicads and

‘| Rechargers! ;
sm AA 450mAH . .

1110090......$2.95 $1.95

L19991......82.05 $1.95

| wow ! FROM $1.00

| CONNECTORS

TYPE IDCPLUGS ek
9 10 100 We have a greatrange of || ,
panel meters at great - |

0825 connecvoh'

P12166 $1.50 §1. 2 $1.00

10500 MUAS 0.1mA  $9.95

p1oaao DESP  $1,00 SO 80 :
10502 ML4S 50/S0uA '$9.95 1

p1oaas DE9S $1.00 $0.70
Ptosst DA15S $1,00 $0.70
10002 DA15C $1.00 $0.90
p1o00s DA15S $1.00 $0.80
pi0002 DB25C $1.00 $0.80
P00 DB25P $1.00 $0.80
P10s05 DB25S $1,00 $0.80

ECONOMY
TRANSFORMER ./ |-

p12166 $1.50 $1.20 $1.00 |
P12170 $4.50 $3.95 $3.50

'.
¢

DTVPE "

{Heataink compound is |
applied to the base and -
mounting studs of - . -
-{{transistors & diodes. It
{maintains & positive
| heatsink sealthat -« .
‘limproves heat transier
I {irom the device to the
f {heatsink, thus
.1 lincreasing overall ,
Qefficiency.
|H11800 ..104...$2.00
; H11810 1509 329 95

" wireiess ,
‘MICROPHONE

Q10560 MUES0-20V ¢

SR 108 A004
12167 $1.50 $1.20 :$1.00™

i 2SJ49 soso $8.00
25456 $10.00 $9.50
SK1347$8.50 $8.00 -
125K176 '§9.50 ""$8.90

|l 7ocaLe 1
N switeHes” )|

2188 240\? 5-15V1A
M12185 ..., $8.95 3795
2156 200V 615V A2 |

Tuneable:92-104MHz
¢ || Freqresponse; 50~ : -
NERLT
‘11 Range: over 300 feet fn
open field

{5 zamaovnsvc'rzsom
| M12884.......54.95 ., $4.50
;1 6672 240V 15 30vs 1A tapped

$3.05$3.00 '$295 .
AR $11019°8.PD.T$1.20 81.10 |
‘ $11020 D.FD.T$1.30 §1.20

9PIND

MONITOR &
"KEYBOARD

only $69.50

ONIAI A0

104 00

, 3295 $2.75 +$2.50

SizeC 12AH \
] $9.95 $9.50 :$8.95 °
“|:] siD 12AH

$9.95 s950 8805 |

~“REATSINK .
COMPOUND |,

.........

'ROD IRVING ELECTRONICS

§ & MELBOURNE: 48 A'Becketi St. Ph: (03) 663 6151,
| Computer sales: Ph 639 1640
| NORTHCOTE : 425 High St. Ph: {03) 489 8866
ESYDNEY: 74 Paramatia Rd. Stanmore. N.S.W,
IR i Ph: (02) 519 1134
| MAIL ORDER: 56 Renver fid, Ciayton Vic, 3188, .

f Ph: (03) 543 7877
B8 | Mait Order Hotiine: Ph: 008 33 5757.

B § All sales tax exempt orders & wholesale -
inquires to:RITRONICS WHOLESALE,
£ 56 Renver Rd, Clayton, 3168, '
L Ph. (03) 543 2166. (3 tines) Fax: (03) 543 2&40

: 12v DC. 1.7 Watt 0,14 ‘Amb

Description 14810+ =] 10+ fans, only $17.85 .
$045 {1 -
7812UC - $0.50 : ~-$0.45
B15UC  $0.50 $0.45
7905UC $030  $0.55
7912UC + $0.60 - $0.55
7915UC  $060 $0.55
78L05 $0.40 ©'$0.30
1. $0.40 +-$0,30

Quality fans for usé-dn =..-
powst amps, computer
hotspot cooling etc,
Anywhere you.need plenty

240V 4 518" T12461.$16.85
118V 4 §/6" T12463.$16.95

240V 3 1/2° T12465.$16.95

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

b Errors & omissions excsptad. Prices & specifications subjeet lo‘ o
change. 1BM', PC*, XT*, AT, are reglatared irademarks of
Intornations) Business Machinea.

10+ fans (mixed) Only §14.95.

*Appla s a tradermark of Apple Corporation.

: ‘2319 £€ 800 ‘INITLOH HIAHOTIVIN SDl NOH_I_D ‘ :




f to be a self-help affair.
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TI‘"S time the serwce van dled
~and it was a TV set that ‘blt’ people' _ o
{ have another mixed bag for you agam this month —a coupla of stories from colleagues far and i

e near, and a tale of my own about many houre spent dallying with a wayward Princess. A Princess
. 14CT8 colour TV l haslen lo add with a plclure that snmply wouldn tlock vertlcally no matlerwhat e

i ltned

-our old friend

~.recently gave us a couple of amusing
stories about electric fences and the tricks

- “like this,.. - - l
“ona recent story, I described how an
- electric fence had become the round-about
cause of a door knob-at a rural residence

becoming too ‘hot' to handle. Well,
* ' .that episode had a sort of sequel,

- which occurred durmg my drzve home'
“the same evening.
- With some 40km stzll 0 go the service

* van stopped dead —without somuch as

- cough. We were stuck on a lonely country

i road, in the dark, and no 'phone or two- -
“way. (Mrs LK. usually mans (womans?) '

" the other end of the radio, but on this oc- _
“casion she was with me in the van!) It was

We’ll glve pnde of place |.hlS month o
friend L.K., of Daintree in North
Queensland, ' If you' remember, - LK. -

The fully calibrated Field Strength

Meter forall television and FM. ste-
reo services, reviewed by Jim Rowe:

in E.A. June'90. Only $699 $599°20%

1| Peter C. Lacey Services Pty. Ltd,
P.Q. Box 678 (74Fulton Ra.) Mount Eliza 3930
Tal:(03) 787 2077 Fax:(03) 787 3460 ACN006B93438

l

 READERINFONO.6
o

_Some' time previously I had ﬁtted a
couple of 20W globes under the bonnet for
Just such an-emergency, hoping of course
that they would never be needed. But now

: .+ Twas grateful.
~they can get up to, Now he tells us about *
the finale to one of those stories, It goos §

"A bt of probing soon revealed that the
capacitor housed inside the distributor

of dense darkness. -

~Delving under the hood for a second :
time revealed that the substitute part had

suffered a'similar fate. Tvo failures in 20

mmules was definitely - cause for
suspicion. I' wondered if 1 could have

grabbed afaulty component. Or was there
somethmg more sinister to be uncovered?
This time I used a 400V replacement and
set off anew. - -

We had -only travelled around Six
kzlomelres when the vehicle staged a
repeat - performance -~ convincing

enough that the problem lvas more than

Just faulty capacitors.

- Looking - back - over - the events, -1
reasoned that the only way .a 400V
capacitor could short so quickly was from
excessive voliage, And the only source of
.| such voltage must be the coil itself,

- ELECTRONICS Australla February 1992 T S

deiléloﬁzii'g ‘Sor’r'le sort of arc-over to the
pnmarymndmg SR 2
Also, noting the distances travelled be-’

 tween each breakown suggested that the -

Jailures -were _coinciding ~ with the
temperature rise in-the engine compart-.

_ - ment. {'ve never before heard of such a
had developed a short. Although T didn't - ... oo o
‘have an-automotive spare in the glove-
box, there was a full complement of
. capacitors in the parts box on board.
“These auto _capacitors are  usually
arotind the half-microfarad, so I hunted
. out a047uF200VW greencap which was -
~duly attached by means of jumper leads -
-~ between the low tension side of the igni- |
tion coil and earth. Then, I cut the offend- ] |
~ing capacitor lead before replacmg the
. distributor cap.- ',
The engine fired at the ﬁrst Yry, andwe - l
- were soon on our way once more. Feeling - ||
- "somewhat smug as well as grateful that = |
-\ the the ignition system wasn't one of these | |
" new “all electronic” designs, we were 10 .
kilometres down the track when the same -
thing happened—dead again, madlstrzct f

thing happemng though 1 saw no reason -
whyit couldn't, especially to me!
8o after fitting yet another capacztor o
the Jjumper leads, I slowly cooled the coil .
with the remains of a can of 'freezer’,

- Thenl left the bonnet on the second catch, .
- hopefully to allow more air to reach the .
 engine. This time we made it all the way -
. home, which seemed to suggest that the
 diagnosis was not very wide of the mark, .
.Now, I'll admit that this siory has litdle -
direct relevance to the serviceman column, -
- other than to highlight the coincidencesof -~

life.1 had been out to trace a problem with -

an electric fence (which is a formof HT -+

coil) and on the return journey was con-



| fronted with an HT coil fault of my own.’
How often n service work do we all, from
time to 4
‘repairs,- devoid of any contributing in-
‘ﬂuence other than pure chance?
For thé record, -a new coil -and
capacitor cured the trouble for good —
1 hope!

“Thanks- for that, anecdote LK1 for

‘one, found it most interesting. IhOpe our
readers did, o0.

1 also
‘électronic jgnition systems in cars, T have
lyet to be convinced - that cars and
-electronics belong together, Particularly so

‘while -manufacturers charge ‘such- exor- -

‘bitant prices for replacement parts. (One

‘owner recently wept when I told him his
fencing wire. Standing up from this ring

©'$1200 engine management computer con-
‘tained abaut $50 worth of parts')

The TV that ‘bit’

. Now' we come t0 another short item -
\from a t;‘:i;mbutor who isa fellow service

“tech in-mly own area.-Actually, he didn’t
‘write this' story, but gave me the ‘details
" during a kerbside encounter.  think you'll
agree that it's one of the most outstand-

ingtales of TV butt:hery I've ever toldin .

thls colur n

- The chap corcerned stopped mein e’ |
ently and called me over to his
ded me a piece of fencing wire -

street
.car.He h

-abouta foot long, bent into a ring about

 itwo inches across at one end. The other - [&
“‘end was jtwisted up, in the manner of an -

ofﬁce paper spike.

- He aski methhadeverseenanythmg' A LM
d if I had any idea of whatit ... ... . '@

'be, 1 had to admit ignorance — I .« . . .,

imagine what it was-or what it ..} - s,

ltke it,
might
couldn’t
could be psed for. So he went on to tell me
all aboutfit. :

It seems that one of hts customers com-
platned at his TV ‘bit’ him every time he
tried to insert the antenna plug. More ac-
curately,| the -antenna socket was “alive’,
and caused a big spark whenever he tried
to attact! the antenna- with the set turned
on.: The-set-‘eventually arrived on my
colleague’s bench, and he set it up muchas
it was inlthe customer’s home. He tried at-
taching the antenna with the set on, but
nothing happened. No sparks, io bites. -

He tried this several times with similar
reslts: He pushed and prodded at the an-

on-top of the cabinet t0 steady it,:while he
attached the antenna with the other. Then
he got it. A blue flash at the socket and a
nasty belt right actoss his chest. :
Whelt; his heart and nerves bad settled
down again, e thought about what might

share _your feelings about

be eattsittg the problettt. Certamly,there
had been no reaction until he started to

, experience a run of stmtlar 7 rock the set, so perhaps there might be

t something loose around the EHT scction

. which was making contact thh the anten

- na‘socket,
‘When he got the cabmet back off hew

could not see immediately what was

‘wrong. The tripler and EHT cabling

seemed o be in good order. Indeed, the

was a liberal dose of cured Stltcone sealant
around the CRT’s ultor cap. - '
- 1t was when he examined th1s deposu

more closely that the answer to the riddle

became apparent. Firmly sealed into the
silicone, right around the ultor cap, was a
ring of steel wire, about the thickness of

was astraight piece of wire that went up as
{ar as the cabinet. Indeed, it was wedged in
tightly under the cabinet top, asif to stop
the ultor cap from moving, - .

 That was the whole-answer: At some
ttme the-ultor cap had become loose, and
someone had tried to {ix{it by wedging it in
place with the wire loop between the cap
and the cabinet top, then locking the wire
on the cap with the silicone sealant. Unfor-
tunately, the pressure of the loop on the

cap, -both physical -and electrical, had

perished the plastic and allowed the wire
to become charged to the EHT voltage. .
The cabinet top was only 10mm parllcle

‘board and was obviously not a very good

insulator. When the owner (and later my
colleague) put his hand on top of the
cabinet to steady it, there was considerable
leakage through the wood. -.

-When the other hand approached thean
tenna socket, there wasa nice path toearth
and the EHT took-it.-Admittedly, it was
fairly *high ‘impedance,: but enough to

- ELECTRONICS Australia, February 1992

| fnghten the. W1ts out of both owner and
“serviceman, -

Nobody knows who was respons1ble for

- this butchery, as the set was second hand

when the owner bought it But whoever it

_.was is -a.leading contender for -the

‘Order ‘of -the Striped Apron’! (Al-
though not many butchers wear them
nowadays do they") :

" ‘only thing he could see out of the ordinary Vértiéally unsyncable

“Now it’s back to my own bench. 'Ihts
time 1 have a story about a job- that
plagued me for months, -

I've said before that if a job catl’t be
solved in a ‘couple of hours, it should be
~given to someone else to look at. One can
- get too close to the woods and not see the

trees. This story is aperfect example of the
- one: track mind at work.

~'The story is about a Princess portable
TV, amodel 14CT8 to be exact. It came to
me, in a roundabout sort of way, from a

- friend who had run out of time and space

in his own workshop. His decision to pass
it over to-me was helped by the fact that
he didn’t ‘have a -copy of the servxce
manual;and Idid, =~ \
~The problem with the set was that it had
no trace of vertical hold. The hold control
worked to adjust the vertical oscillator, but
there was no sign of locking, The hotizon-
tal hold was locked solid, but the vertical
was just floating, The picture might hold

- still for minutes at a time, but would then

drift slowly up or down the screen. The

. Owner had put up with it for some weeks,
but finally it all became too much and they
Sent the setinfor service, . . -

.+ 'The fact that the picture was perfect and
the -horizontal - hold - locked firmly - sug-
gested to me that all was well up to the
sync separator. It seemed that the vertical
integrator, that part of the circuit that ex-
fracts the vertical sync pulses was the
‘most likely culprit.

- The integrator in most sets con31sts of
ttbthtng ‘more than a resistor and capacitor,

- and there’s ot -a lot that can' go:wrong -

awith it In other sets with a similar fault,

I've sometimes found the capacitor leaky.

Trouble with the resistor is far more rare,

but I have known it to happen. So 1 pulled .

out the circuit diagram'and began a seatch -

for the relevant components, ~ © .o

- In this set the sync separafor and both
sweep -oscillators ‘are in-a single chip,
1IC301, an HA11423. ‘The vertical <in-

* tegrator comprises R305 and €303, con- -
nected between-pins 7 and 8. Two other
‘components,-R304 -and - an - unmarked
capacitor are also i this loop, but play no
part in the integrator function. - |

My first task was to check these com
ponents, even going so far as to-take them
out of circuit 10 measure them exactly, As

45
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you‘might ‘e)’cpect,-mis story would gono
further if either of them had been fanlty.

Just to make sure 1 replaced both parts

with newones, but it made no d]ﬂerence
atall.

A check of the wavefmms around lhe
circuit showed no anomalics. The video
- input appeared to be exactlyas 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 T was beOommg a bu wor-
tied. 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 (0 find a faulty
-component - remote - from - the - sync

 separator, or replace IC301- which wasin |

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 fcr this
set‘and one for spare. In the meantime, 1

- wenton trying fo 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 do not trust these items. In par-

“ticular, C323 is a 1uF 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 of IC301 was also a low
. value electrolytic, but changing this for a
~-new, low leakage type did nothmg to solve
" the problem: ‘

300 was another low value electro tat

‘was changed, but without any effect onthe
problem. Even though they had no-ap-
parent fink to the vertical scction, T began
changing caps around the horizontal oscil-
fator, in the hope that there might be some
Ainternal link, inside IC301 that could
upset the vertical sync. -~
.+ But all this was to no ava11 Although the
foregomg might give the impression that I
concentrated on capacitors ‘to - the - ex-
clusion of all e‘lse,-‘this ‘was not the case.
checked every resistor that remotely con-
cerned - the' vertical stage, ‘but they all
checked out perfectly, -~ -

~ So after several hours of this, I was lef
“with the only conclusion possnble —ithad
to'be the chip, and that meant a wait until
" the two “chips ‘1 had ordered -were
- delivered. Astute readers are probably way
ahead of me, When it arrived, the new
chip did absoltely nothing for the prob-
lem. If anything, it was worse — with the
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* The sync separator and sweep oscillator sectlon of the Princess 1 4CT8 borta’ble
- 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 trauble

hold control now $o sensitive that the pic-
ture could not be held still even for a
second, It was constantly floating up or
down the screen.” -

I'don’ thavealotofhalrandltsthxsson
of job that explains why. I tore out a few
more strands, -then stamped my foot in
anger. As far as I could see, 1 had checked
-and/or replaced everything that could pos-

sibly have an effect on the vertical Sync |

‘'yet nothing seémed to help.. © - .

At this point I began to wonder if (he
trouble might not come from a quite dif-
ferent source. If you have ever seen a TV
set with a faulty filter in the power supply,
the most 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
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wcnt through the power supply very
thoroughly -and checked its” output with
both a voltmeter and a CRO. The output
voltage ‘was spot on; and the ‘waveform
showed not the slightest sign of S0Hz rip-
ple. There was a small degree of line fre-
quency nipple, but not more that I would -
have expected. Nothing ‘in “the power -
supply could ‘explain the trouble in‘the
verucal circuits,

At about this time T put the set asnde and
went on with other work. T had spent more
than' enough hours on this job,-and I
needed a break. Unfortunately, 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 problém. .~ .. -

-1 quickly reviewed all that T had done
previously, but found that 1 had'no new

- ideas. I wondered about the new chip that I
had fitted, and whether it was really 100%

. —seeing that it hiad less control than the .-
original. SoI decided tofit the second chip -



TOM: Machine will not accep

softe It il eject a cassette if the failure
_occrs during play, but the next cassette |
offeredseems to meeta solid obstriiction

that haJi ordered. It was here that I knew

- that the [job-had me spocked. When the

chips had arrived some weeks earlier, 1

" had used one and filed the other on the

~bench, preparatory to putting it away in

- ~the partsdrawer, When [ came mlook for
it it wash't there.

1-could find the dngmal orie from lhe .

set,-but pf the second new one there was
10 sign.|I threw another tantrum, then set

\ cal hold range was very limited, the pic-
- ture did snap into lock and stay there. I
. must admit that changing channels was
" enough to upset the hold, and it took some
‘time for ‘the- picture- to ‘drift ‘up - close
“enough|for the hold to catch, But com-
“pared to the way it had been, this was al-

. most a-cure! There was no explanation as
+10 why fhe old chip seemed to work better

.. after it| was re-ingralled, othet than that
‘ vperha% there had been -an -obscure -dry

joint sgmewhere, It wouldn’t be the first
time that -disturbing - a componem had

cured an invisible fault. ...

out when his set would be ready and I éx-
.plained the position 40 him, He suggested
“that he should take the set on trial, and if it
*gave no great trouble he would consider it

fixed, If there were: still problems, he

*would bring it back and take one of my
‘lenders’ until I could solve the pmblem :
once and forall. . .

Back again

" The set was back again in less than a .
‘wek. It seems that it was OK most of the
time, but any interference would make it .
.xoll, It took off every time the refrigerator
. started up. It would roll whenever a light

was swilched on or off, Although it would
then be quite stable until the next burst of

“interference, the waiting was getting on
~'the owner’s nerves and he decided that the
set was more a worry than it was worth. It - .

certainly wasn’t entertainment. So he went

~off with my ‘lender’, and I settled down

yet again to try 1o solve the riddle. I'm a

bt embarrassed to-say that the final

answer came about through o effort on

mypart, P
A fnend of mine (not the ongmal friend |-

‘who brought in the set — by this time that
friend was a bit on the outer) called in‘to

“borrow a circuit diagram for another set, | |
~and I took the opportunity to ask whathe |
‘thought about the problem Princess. He |.

spent several minutes musing over the cir-
cuit diagram, then asked me what I had

- done so far, I listed all the caps that I had |-
-changed, and the resistors I had checked,

and the chip(s)1 had changed. Then he

“asked the question that T should have
~asked myself weeks ago. He said “Have

you checked ' the voltages. around the

chip?” ,
" Now, I had checked some ,voltages,

notably the Ve supply which comes from
two sources, Pin 14 takes 12.6V from the
power supply to fire up the horizontal os-

cillator, After the fine output is running, an

11V supply is delivered to pin 5 from a

16.5V rail off the line output transformer. 1 | ™

 hidchieckéd both of these rals as al

present and correct. My colleague wasn’t
somuch interested in those rail voltages as
in the secondary voltages on othcf pins —

‘particularly those associated with the sync

sepamtorand vertical oscillator,
-]-had to admit that I hadn’t checked
these other voltages, ‘an omission that I

 can’t explain. But even so, I wonder if 1
would have twigged to the problem even

if T had measured them, He suggested that
if any of the voltages were wrong, ‘and

“particularly if the voltage at the input to
- the .sync -separator -was -wrong, - then - it

would explzun why the sync appeared to

“be weak,

It took dery e ﬁme o ﬁnd that the

“voltage on pin 10, the video input to the

sync separator, 'was indeed low ‘at only
4.5V, rather than the 6V called for on the
circuit diagram, I was getting close. The
6V might have been supplied from inside

 the chip, but it was just as likely that itwas
+supplied from-outside.

And 50 it appeared to be. "Ihere is a270
' Contmued on page 82

o R .
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CIRCUITS- A

| ANBAHALA LB LC LMM MB STK
TATDAUPC UPD ete,:

LOOKING FOR SEMI'S?

We stock both Japanese & European |-
+types for TV, VCR and Audio
~ applications. ?H

TRANSISTORS- 25A 258256
25D 28K BC BDMJ 2N ete.’ '

Phone or fax for a price list
Wagner Electromc g
“'Services Pty Ltd.
305 Liverpool Road
' Ashﬁeld, NSW 2131
- Ph:{02) 7989233 -~
Fax:(02) 798 0017 -

About this time the owner called to f nd
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- DATA & REFERENCE . -« .

5DIGITAL ic EOUIVALENTS AND PIN
'CONNECTIONS . e

families, unctrons anufcturer and country of origin.
LINEAR IC EQUIVALENTS AND PIN
CONNECTIONS

vBP141
Shows equrvaIents and.J

ELECTRONIC HOBBYISTS HANDBOOK :

'BP233 +§16.00
Mr RA. Penfold has used his vast knowledge of hobby
electronics 16 provide a useful collection of data for the
amateur electronics enthusiast, in a single source where it
can be quickly and easily located. :
" RADIO AND ELECTRONIC COLOUR CODES
AND DATA CHART
BP7 ‘ $400
Covars many colour codes in use Ihrdughbut thé World Hor
most radio and electronic components, includes resistors,

‘capaclors, transformers, field coils, fuses and baIIery Ieads,
speakers efc.

CHART OF RADIO, ELECT RONIC

SEMICONDUCTOR AND LOGIC SYMBOLS .
' - $400

BpYT - |
Tlustrates the common, and many of the not so common,
‘tadio and electronic, semiconductor and logic symbols that
are used in'books, magazines and instruction manuals efc.,.
in most countries throuighout the world.

- CIRCUITS & CONSTRUCTIONAL
" PROJECTS =

~ICPROJECTS FOR BEGINNEFIS
BP97 -
Offers a range of srrane pI'OJOCIS based around a ilber of

;popular and inexpensive linear and digital integrated Circuits.
\With most projects, complete fayout andor point fo point

‘wiring diagrams dre included to help simplify construction..
'30 SOLDERLESS BREADBOARD .
PROJECTS - BOOK 1

BP107 , 311 00
‘Each project, Which is designed to be buill on a "Verobloc"
‘breadboard, is presented in simifar fashion with a brief circuit
description, .circuit diagram, component layout diagram,
‘components fist and notes on" canstruction and use where
‘necessary. Wherever possrbIe the components” used -are
tommon to several projects.

30 SOLDERLESS BREADBOARD
PROJECTS - BOOK 2

BP113 $6 so‘
This book describes a variety of projects that can be bt on

plug +in breadboards using CMOS logic IC's. Each project

‘contains a schematic, parts fist and operational otes.

POPULAR ELECTRONIC PROJECTS .
BP49Y $9.50

Provides a cofigction of the most popular Iypee of Circuits

‘BP88 - Lo
<This book has been written as a desrgner‘s gurde tovering

BP42 AP R LR AN . rI‘ i

BP3T r
" “Relays, silicon controlled recIrIrers (SCR's) and

BP76
+Mains power ‘supplies afe an essertial parI of ‘many
~ " electronic projects... This book gives a number of power
. $upply designs, including simple unstabilised types, fixed

and projects covering a very wide range of interests
including Radio, Audio, Household and Test' Equipment
projects. ;

HOW TO USE OP-AMPS
: §11.00

many operational amplifiers, serving both as a source book

of circuits and a reference book for design calculations. The
“approach has been made as non-mathematical as posshle
anditis hoped, asily understandable by most readers be
“they engineers or hobbyists.
IC 555 PROJECTS
BPA4.

-Every so oIIen a device appears that is so useful that one
.wonders how lifa went on without #. The 555 timer is such a

39 50

device. Included in this book are basic and general circuits,
motorcar - and - model - railway circlits, -alarms -and

:nolse-makers as well as a section on the 556; 658 and 559

timers. . .

50 SIMPLE LED CIRCUITS y
$6. 00
Containg 50 interesting and useful circuits and apphcauons
covering many different branches of electronics, using ane

-of the most inexpensive and freely available components -

the light-emitting diode (LED). Also includes cireuils Ior the
707 common anode display, ...

 SOSMPLE LED CIRCUTS - BOOK2 -
BP8T - R
;A further range oI uses Ior the srmpIe LED which

$6 00

complaments those shown in book number BP42, -
50 PROJECTS USING RELAYS SCRs
AND TRIACS

$8 50

bi-directional triodes. (TRIAC'S)- have a wide -range: of

~applications in"-electronics:.:This book gives tried -and

practical working circuits which shoutd presenI the minimum

of difficutty for the enthusiast to construct..

MINLMATRIX BOARO PFIOJECTS ,
‘BP99” v - $650
- “Thig book provides i seIecIron o 20 selil and rnteresung

“tircuits, all of which can bé bui on a mini-matrix board just
24 holes by 10 copper strips in size.”

E REMOTE CONTROL HANDBOOK
- 'BP240 - .
‘Replaces ‘our orrglnal book DP73 and s aimed at e

3850

electronics ehthusiast who wishes 1o ‘experiment . with
remote contrel in ils many aspacts and forms,

MODEL RAILWAY PROJECTS -
BPg5

covered include such things as -controllers, signal and
sound -effects unils, and to help simpffy construction,
stripboard layouts are provided for each project.

ELECTRONIC PROJECTS FOR CARS -

'AND BOATS

BPY4 L $9 50
Describes fifteen Iarrly srmple projects for use with a- car

andior bioat. Each project has an explanalion of fiow the'
~ tircuit works as.well as constructional delails Tncluding a
", ‘siripboard layout.

POWER SUPPLY PROJECTS 3, ;' B

voltage requlated types, and variable-voltage stabilised

. designs, the latter being primarily intended for use as bench

BPS6 .

‘BP117

- BP118

“These books ary designed to ald eIecIronrcenIhusras 1s who

BP12 e
" The aim-of this took s to’helt tha readér to put fogether
-~ projects from standard building blocks with a minimum of

-,ChapIer { deals wrth the srmple meIhods oI copyrng printed

s300

“INTERNATIONAL RADIO STATIONS GUIDE -

'$7.50

* supplies for the electronics workshop, The designs provided
 are all low-voltage types for semiconductor circuits.

ELECTRONIC SECURITY DEVICES - -
Lo $950
This book, -besides rncIudrng both slmple and more

p sophisticated burglar alarm circuits using light, infra-ted and
. uftra-sonics, also includes -many other types of circuit as
- well, -such a5 ‘gas and smoke -detectors, Ilood alarms,
i doorphone and baby alarms, stc.

PRACTICAL ELECTRONIC eurLorno

BLOCKS-Book 1

e 3850
PRACTICAL ELECTRONIC BUILDING
BLOCKS-Book 2

- §8.50

like to experiment with circuts -and produce theirown

projects. The circults for & number of building blocks are

included in ‘each book, and comporent values and type

“numbers arg provided in each case. Where relevant, details
“of how to change-the parameters of each circuit (voftage

gain of ampifiers, cut-off frequencies of filters, etc) are

. given so-that they can be easily modified to suit individual

requirements. No difficult mathematics is involvad.
HOW TO DESIGN ELECTRONIC PROJECTS
) -§9.00

trial and emor, but without resorting to -any .advanced

‘mathematics. Hints on designing circuit blocks to meet your

special requirements where no sIock" desrgn is available

are also provided. :
HOW -TO ‘DESIGN: AND MAKE YOUR OWN
PCBs - -
BP121 $8 30

cireuit board designs rom magazines and books and
covers” all aspects .of simple PCB. construction as

‘tomprehensively as possible.

Chapter 2 covers -photographic methods df piodicing

‘PCBs and Chapter 3 doals with most aspects of designing
yourown prrnIed circuit board layouts. r :

S, AWATEUR RADIO
& COMMUNICATIONS

COMMUNICATION (Elements of

K \;Electronics Book 5)
" Provides a number of useIuI bt reasonably srmpIe projects
<for the model railway enthusiast to build. The prajects

$11 00
A look al Ihe eIecIronrc fundament als over the whole of the
tommunication scene. This book aims to teach the

.important elements of each branch of the subject in-a siyle

as interesting .and . practical as possible.
ANINTRODUCTION TO AMATEUR RADIO
BP2s7 -$11.00

. Gets you started with the fascinating hobby IhaI anthrals so

many people the'world over.

BP255 - . $16.00
Tolally revied and rewiten to ‘Teplace the’ previous edition

- {BP158), this book contains considerably more information
<"which  is now divided into thireen sections including:
- Listening to SW Radio, {TU Country Codes, Worldwide SW
. Stations, European, Middle East & N, African LW Stations,

European, Near East & N, African MW Stations, Canadian
MW Stations,- USA MW Stations, Broadcasts in English,
Programmes for DXer's & SW Listener, UK FM Station,
Time Differences from GMT, Abbreviations,
Wavelength/Fraquency Gonversion



AERIALS

AERIAL PRC JECTS

BP105 $8.50
The subject of enals s vastbut i his book he author has

considered pratical aerial designs, including active, loop
and ferrte: aerias which give good performarice and are”

relatively simple and .inexpensive to build.

25 SIMPLE HORTWAVE BROADCAST

BAND AE

BP132

Fortunatelyg d aerals ¢an be erecied at low 608, and for

& smalf - fractibnal pan of the cost of your reoawmg

eauipment.

Tis book el the story A saies d 25 asnals i many
different types| are covered, ranging from a simple dipole
through helical/designs to the multi-band umbrella,

2% SIMPLE NDOOR AND WINDOW AER!ALS
BP136 - | - : - $6.00
Written lonh people who llvo in flats orhave o gardens
or other space-imiting restrictions which prevent them from
canstructing aconventional aenal system,

The 25 aerials incuded in ths book have been sspeclal}y'

designed, buil and tested by M. Nollto be sure pedormers
and give surprisingly good results oonsdonng lhslr llmnod
dimensions; ¥
25 SIMPLE TROPICALAND ... ey F o
MW BAND AERIALS

BP145 ~ 3600
Shows you haw 1o build 25 simple and inexpansive aerials
for operation pn the medium wave broadcast band and on
the 60, 75, 90:and 120 metre tropical bands. Designs for ihe
49 metre bar:{aro included as well.

AUDIO&HI-F -

DIGITAL AUDIO PROJECTS ,
BP245 _ 41100
Conlaing pratical datals of how 10 construet 8 number of
projects which fall into the "Digital Audio” category. They
should be of interest to most audio and electronic music
enthusiasts,

AN INTRODUCTION TO LOUDSPEAKERS

AND ENCLOSURE DESIGN S
BP256 ' 81100
Al you need 1o know about the theory and operation of
loudspeakerd and the various lypes of boxes they may be
{itted into.

Aiso inciudes the complete deslgn and constructiona detaﬂs "

of how to mke an inexpensive but hngh qualny enclosure
called the "Kepelimeister*,
AUDIO PROJECTS

BP30

of audic projects. The text has been divided into the
following main sections: Pre-amplifiers and Mixers, Power
Amplifiers, [Tone Controls” and Matching, Miscallangous
Projects.

M the projects are fairly simple to build and designod 10
assist the ndweomer fothe hobby, - -

AUDIO (Etements of Electronics- Book 6)

BPI11 $13.00

Analysis ‘of the sound wave and an explanation of

acoustical quantities prepare the way. These are followed
by a study ¢f the mechanism cf hearing and examination of
the various pounds we hear. A ook at room acoustics with a

subsequentchapter on mucrophonos and loudspeakers then .

sels the stane for the main chapter .on audio systems,

AUDIO AMPLIFIER CONSTRUCTION

BP122 _ 4900
The followny practical designs are fealured and include
circuit diagram and description, Veroboard or PCB layout
and any nekessary constructional or setting-up notes.

Chapler 1 f Preamplifiers: versatile microphone type based

on the NES534; tape type using the LM3802; RIAA pre -

amp; simple guiar pre amp; ceramic or erystal pik-up type;
antive toné controls using a LF351; general pumosa pre

$s 50

amp, o e
. Chapler 2 - Power ampiifiers: simple low power battery type

using a 2283 IC; 2 watt using the TBAB20; B watt using the
TDA2030; 16 watt 12 volt P.A. ampifiers; 20 watt using a
MOSFET output stage; 100 watt DC coupled ampllher usmg
four MOSFETS in the output slage. .,

. CHOOSING AND USING YOUR HI .
BP68 .

55 00
Provides the 1undamenta| mfonnaﬂon necessary o make a
safisfactory choice from the extensive range of hidf
equipment now on the market.

Help is given to the reader in understanding the technical
specifications of the equipment he is interested in buying.

“ALTERNATING CURRENT Tnsonv

"THEORY & CALCULATIONS
FROMATOMSTOAMPERES
BP254 81200

Explaing in crystal clear ferm‘s ‘ihe"absoims'fdndamontms
behind the whole of Electricity and Electronics. Really helps
you fo understand the basus of the subject, perhaps for ths
first time,

FURTHER PRACTICAL ELECTRONICS
CALCULATIONS AND FORMULAE -
BP144 $16.00
Written in fhe $am style as lhe flrst book (BP53) and with
the same chjectives in mind, this book s divided into'the
following fourteen sections: - Electricity, - Electrostatics,

. Electromagnetism, Complex numbers, Amplifiers, Signal

Generation ‘and Processing, Communication, Statistics,

. Retiabfity, Audio, Radio, Transmission Lines, Digital Logic

and Power Supplies. ‘

THE SIMPLE ELECTRONIC CIRCUIT
AND COMPONENTS

BP&2 312 00
BP6Y e
SEMlCONDUCT OR TECHNOLOGY

BP64 . '
The aim of this sarios of BOOKS isto provude n fnexpenswe
introduction to modam electronics 50 that the’reader wil
start con the right road by thoroughly understandmg the
fundamental principles involved.

BOOK 1 Ths book contans al e fundamdetal 1hoory

necassdty 1o Tead to a full understanding of the simple

alectronic circult and its maln components,

»~BOOK 2: This book continues with alternating current theory
~without which there can be no comprehension of speech,

music; radio, television or even the electricity mains.

- BOOK 3: Follows on semiconductor technology, leading up

3850" -
This book covers in detall the constructlon of a wlde fange .

ELECTRONIC MUSIC PROJECTS d
| -$9.50

Provides the constructor wnh a numbev of practuca1 circuits

ampffiers, joscilators, disc and magnetic rocordlng and
electronic reusic. ;

o transistors and integrated circuits.

- ELECT. & COMPUTER MUSIC -

BP74

for the less complex items of electronic music equipment,

** ineluding such things as fuzz box, waa-waa pedal, sustain

unf, reverberation and phaser units, fremeto generalor, ste.

~MUSICAL APPLICATIONS OF THE ATARI ST's
‘BP26. , \

‘The Atart ST's are fast becoming the Tirst choica in
-~ gomputers for the electronic music enthusiast due to their
elatively low cost and MID! interface. The Penfolds show
" you how to' make the most of these machmes musically,

" $12.95

with snnpla add on clrcuns and :

CoM

BA , T $11.00
Shey 3 nome computer can be used to

“BP265 R
A bquel 10" book BP239 showing the reader Some more

MORE ADVANCED MIDI PROJECT S
BPUT

Carries on Where book BP182 et of by providing
“gonstructional - detallsof * some “more- advanced -and
sophisticatd projocts such as d rhixer, merge unit and
harmoniser etc. _
ELECTRONIC SYTHESISER CONSTRUCTION

$11.00

BP185 ‘ $11.00
This book will enable a rélafive beginher to build, with the
minimum of difficulty and ot reasonably low .cost .a
worthwhile mono-phonic synthasiser, and also leam a great
doal about electronic music synthesis in the process,

———

TV, VIDEO & SATELLITES

AN INTRODUCTION TO SATELLITE TV,
BP195 - . ' ' $12.05
Ag ‘a- definitive introduction to the Subjeet this “book i
prosemed on two levels. For the absolute beginner with no
previois knowledge the story 5 told as simply as it can be
in the main text,

For the professlonal’ onglneer Gloctronics enthusias?,
student ‘of others with fechnical backgrounds, there -are
numerous appendices backing up the main toxt with
additional technical and scientific details, formulae,
talculations and tables etc,

FAULT-FINDING
HOW 0 GET YOUR ELECTRONIC PROJECTS

Wa'hiave all bijit drcum from magazines and books only t

'™ "WORKING
31200':- BP110

- find that they did not work correcﬂy or & al, when first
312 00

‘switched ‘on, The aim of this book is 1o heb the reader

- overcome just these problems by indicating how and where

to start looking for many of the comimon faults that can oocur
When building up projects,
"AUDIO AMPLIFIER FAULT FINDING CHART
‘BP120 - ; $4.00°
This char will hetp the reader to traoe most common faults
that might occur in audio amphfiers. Across the top of the
chart are two "starting" rectangles, ¥is Low/Distorted Sound
Reptoduction and No Sound Reproduction; after selecting
the most appropriate one of thess, the reader simply follows
the arows and carres out the suggested chacks until the
faut in located and rectified.

CGETTING THE MOST FROM voun‘
" MULTMETER

BP9
-} s amazing just what you can cnsck and tost wnh asimple
.. multimeter i you know what you are doing. This book tels

311 00

the -story, -covaring the -basics and relative merits of
-analogue and digital instruments component checking and
-dealing with circuit testing, - * -

MORE ADV. USES OF THE MULTIMETER ;
B $12.00

‘advanced and unusual ‘applications of that humble fest
instrument - the simple mullimeter. .
HOW TO USE OSCILLOSCOPES AND OTHER

TEST EQUIPMENT

BP267 $12.00
Just as the tille says, this book shovs the hobbyist how to:
effectively use a number of pieces of electronic  test
equipment including the oscilloscope.

To order, simply fill in the coupon, remembering to Included the code numbers and $5.00 postage and
handiing. I the coupon is missing, write down the names, code numbers and prices of the books you
nqulrs Include your name, address, ph number, plus cheque, money order or credit card detalls (card |
" type, card number, oXplry date and signature) and send ftallto Fedra Publishing, Froepost Noo '

- P.0:Box 199 Alexandria, NSW 2015, Don'l forget to sign all orders, -
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Circuit & Design Ideas

: lnterestmg CIrCUIt |deas from readers and techmcal literature. While this material has bieen checked as far as p0s5|b|e for feas:blluty, the c:rcuuts
{1 have not .been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. .. .
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| 10 channel H8232
Device selector -

‘This project was des1gned 10 alléw a

single PC with a serial interface card to
communicate with several dev1ces, by
selecting one device ata time, - - ..
-This 3-wire configured mterface is
commonly -used . with “Crosstalk’

software to communicate with numerous
CPU boards on an auto insertion
machine. It allows long communication

_;:IL*i S

Selection is made by a l16-key

* hexadecimal encoded keypad, which
converts the keypress into BCD.
This data is-fed to- IC1 (74LS75)

which is a bistable latch — so the key.
does not need to held depressed for the '

period of communication € required
channel viaMOSFETs Q1-Q10.R1-R10
- are pull-up resistors added to the output
of IC5 to drive the MOSFETS. - ..
'~ ‘These in turn enable the desired
«R$232 links, each of which comprises

lme dnver IC7 (1488) The two Schotlky‘

diodes, D1 and D2, isolatc the enable
pins of the two chlps For the full 10
RS232 lines, three 1488s and three
14895 are needed to build the 10 links,
The output from IC1 is also fed to a 7-
segment LED display to indicate which
channel is' selected. The signal passes-
through - the- 7-segment decoder IC2
(741.547) and hex drivers IC3 ‘and
decoder IC5 (7418 145) whlch swwches
thIC4 (74LS504), -« - o :

cables between the mterface and-the  two gates from the quad line receiver . Ranjit Singh, . L
machme e ICG (1489) and two gatcs from the quad‘ KualaLumpur Malaysm - $50
ey SRRy €3 e
3 i SR o .{Imsm -
A 2 rom L {i; 1 I a3 Byl _ ; a
AR DR ) L 1 | opt? : ottt -
! ‘,,“_B L3 m'  ] LR W > 24« : Cbuh4_§c>o_____L__~c i
KEYPAD capt [T e By
PLUS cleiBly g ligl , )
RS307-907 |l \ i I che e
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TN e (R 1 F
N e P R d
DA y
Rx} ror e
COMMUNICATING
1x| DEVICE _3
I .'1 RNV EARTY Fom |
sl 20 - 106,8,10,12 & 11068

N

BT NoTE: CHANNELO TYPlCAL FoR CHANNELSI 9 R

o
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LED display hoard s SRR e
A friend built 2 model railway and & : R ‘ :
usedasmjll computer to control the sig- . of - - V—@j AV /'( W:
nals, etc. This circuit extends that idea o Ao P g A rarerers
by providing ani electronic ‘billboard”. It {0 w7 Gfeo [ W - s
can be run by any computer withan | - o] e A " rarars
available 7-bit output. S a8 Sal b AL tgj rare
Clock phises are fed to the 401711 | in $3.0 ] o | o
by ulsing|the output line D5 from'the " | - D” mi IS “: g: i
computer, The pulses advancc the | t=—T—I° r WM TR
counter, thrning on each tansistor Q1= | T | f —w— ]
Q10 in furn, provided that Q21 is 1P —)
swmched n via IC2, | o L [ P
- After al count of ‘10’ is reached, the | 2 {
‘C0’ ou jut of IC1 goes high and clocks : ‘ rﬁ_\ ,
IC2, making the Q output high and Q- : . o +
bar low. [The alcl:ll(oclls pulses’ thexz2 turn gg B S IS | :Z:__—%] -
the second bank of transistors II-Q ; we | , =
in turn. After this second count of ‘10°, | dal o w Wt o
IC2 is reset, and the cycle repeats. SR SV _"":%: _ S
Before| IC1 is clocked each time, the - | - B LU | ‘ AN . ‘ e
LEDs which have to be turned on for the ' T | e 1] Ul T
display are briefly pulsed via data lines | = o= - | ::::% ’ -
D0-D4, being turned on w1th Ioglcland 1 e e ‘ -]
Ofle[h OglCO T " B UEBTRAE RIS IUTRR I % : s : i
 The corresponding LED colums are | S22 i, oo |
enabled via Q23-Q27. The length of this o T N . =
pulse will determine the brightness of [ w7 ’
the display, BASIC is a bit too slow for | © °— T P - e
all this, So machine code must beused,, | = % o= e e i 1 B
-+ The 74C14 Schemitt trigger inverters | © - 0 o- N s N ws o
(IC3) clean up any display flicker. The * | = o o— 1 po L A
diagrar shows how an ‘A’ is displayed. + o - oestw
The display will be enabled as long as | " L@ TR
the 20 tytes of data are sent continuous- | - #we—p——F -yl l
ly along with theclockpulses P TR TR A
- Abriéf pause is needed in between the
data anfl clock pulses and the next data _
pulse, ptherwise the display blus. o | | | BT VALUE ~ DISPLAY
! ST o e I T e A R
04 I g | I R
D5 o n J . »
‘ S S
DATA: 3003205032osoazoaooanozzooazoetc -
Lpamavie -
LCLOCK PULSE 17 L1 FURTHER -
DATA BYTE . ‘3 e o0 BYTES SENT
Has 'ngs, VlC $40
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Construction Project:

}

Are you one of those peopte who thought our 600W Powerhouse mvetter of Deoember 1987 strll
didn’t deliver enough power? Well, here’s a new 12V-t0-240V inverter with some real grunt: it can
~handle 1200W of loading continuously, with a surge rating of 2400W. Crystal locked, compact and

reliable, it will operate with. almost any krnd of load and can also be wired to operate trom a 24V
battery system if desired. . |

by PETER HARRIS

r.

Our new Powerhouse 1200 mverter has

;been developed to meet the requirements
of the higher power inverter user. It is
primarily  intended ~ for  running
refrigerators, freezers, high power

drills, saws, emergency lighting and =

general purpose household equipment. -

- The new design has enough surge -
power capacity to runjust about any
type of load — from S00L fridges to
3/Ahp drill presses It can alsorun a
microwave oven with a cavity power
rating of up to 600W (1000W drain).

- But note that the microwave will NOT
produce as much heating power as usual
with this kind of inverter, due to its square
wave output,- -
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Features of the new Powerhouse design
mclude :
-® Auto starting
e Low and high battery voltage cutout
(cannot run on the wrong battery volt-
age)

@ Protection via a-high quamy cireuit

"+ breaker — no fuses to replace
o - Anover femperature cut-ouf -
o Crystal locked master oscillator to en-
.sure that the output frequency isavery
stable S0Hz -

o Very high surge - power capabrlrty

- (2400W) to cope with appliance start- -

ing surges -
¢ Protected against reverse battery con-
nection (trips circuit breaker)

i

In desrgnmg the new inverter, we
decided that ‘it ‘needed o meet some
reasonably tough specrﬁcatrons ’Ihese
were:
1.1t needed to have a targe power Output
large enough to run just about any-
thing. A figure of 1200 watts seemed
reasonable, .

In addition o the eontmuous power |

Tating, its surge rating nieeded to be ap-
- proximately double this ﬁgure —ie,
2400 watts,
2. It needed o work under vntually any
load conditions and be highly relrabte
3. It needed to be completely ‘bullet
. -proof’, and protected against any like-
ly ‘accidents’, :

s b

- e



- areasonable price (not easy!)

Wc belicve * the  Powerhouse 1200

desngn meets these requirements comfor-
tably, anl should therefore meet the

power inperter, -

Incidentatly the Powethouse 1200 in-
verter hag been developed for Altronics,

of Perth,|and copyright to the PCB pat-

terns andi front panel design, etc.,'is held -

by Altronics — which will be marketing
kits for the project. This means that other

fnms will generally not be able to supply -

design for their own use. Note, though,
that the [power transformer used in the
project is a specially designed unit, and
may be wvery difficult to get except from
Altronic and its dealers, -+ ©

' The' Altronics kit for the project w111

hidve: the catalog number K- 6790, and .
Id that it will be priced at

we're
$799.Fully built-up and tested versions,
for both 12V (K-6792) and 24V (K6793)
operatign, -will -also be - available for
$999. In both cases the prices quoted do
not inglude packmg, frenght or m-
surancelif required. et

How tworks \
' 'The qverall design is best consndered as
compn ing two separate sections: the
power board and the control board. In ex-
plaining its operation, we’ll look at thc
power gection first. \

- The ptarting pomt for any high- powcr
__invane like this i inevitably the power
transformer, because this must handle the
requlrad power. In this case the trans-

former/had to be specially wound for the
job.-The transformer was 1o be rated at
1200 watts continuous power, with 240V
AC output from a battery voltage input.
Assnming push- pull drive, the effective
input yoltage to the transformer primary
was chosen to be 10.5-0-10.5V. ;

Thig voltage allows for 1V drop across
the input leads and the switching FETS:
One vplt of drop may sound a lot, but be-
cause we're talking about a primary cur-
tent of 100 amps (1200W/12V), the
resistance to produce 1V of drop is ac-
tually| 1/100, or only 0.01 ohms — not
very much! :

- 1tig clear that éven'very small resxslan-'

ces cdn cause significant power loss with
this.Sort-of current «drain, o the trans-
formér primary obviously needs to be
wound from very heavy wire. The core
also heeds to be able to handle the flux
levels involved in transforming -1200W,
with |minimum Josses. And finally the

4Ithad > offer as much as possible,for - ransformer must have 2 12V feedback.

winding in addition to the main 240V
secondary for regulation purposes.

- Once we had sorted out the transformer,

a suitable power switching circuit was

‘needs of almost anyone wanting a high ' - needed. This is basically used to ‘chop up’
the battery voltage, and ‘feed it into the
- transformer primary in ‘push-pull’ mode
" ie., each half of the primary is con-
nected across the 12V supply altematcly, -

at S0Hz.
~Nowto' get maxnnum voltage across

g lhe transformer - primary, the switching

devices need to have a resistance that is

“pretty low — so that minimal voltage is

lost across the switch. Allowing for 0.4V

J d - drop across the input leads and circuit
presumably still be able 1o build up the .

breaker, this Jeaves 0.6V drop for the
power switches. This calculates out o be
0.6/100, or 0.0060hms (6mQ.

To achieve this figure, it was deénded to

use parallel arrays of TO-220 style TMOS
power FETs. These are extremely rugged
devices ‘as far as current ratmg and
tem perature is concerned.
*'They also have the advantage of a posi-
five temperature coefficient, which means
that they can share current (among other
things). This comes about by the fact that
as the device heats up it will conduct less
current, so then it will cool down.

‘This sets up a balance not only between

all the devices connected in paratlel, but
also within the individual chips themsel-
ves. This makes the devices immune not
only to the “secondary breakdown’ effect
charatteristic ‘of bipolar- transistors, ‘ but

also -to- the same devices’ - thermal
 runaway problems. The other advantage
with TMOS FETS is that they are voltage
 driven rather than current driven, They re-
quire only a gate voliage above 10V to
turn fully ‘on, meaning that only low

* Power driver stages are required.

The-only problem with this type of
; 'bm is that they also have a high input
¢apacitance, This requires the driving cir-
cuit to deliver high pulse currents, to
charge and discharge this capacitance,
Having established that TMOS FETs
were ‘the .go, the question was which
device 10 use and how many would be
needed. The voltage rating needed to be
higher than 60V (2 x 30V for a fully
charged 24V battery), so IOOV devzces
have been used. :
~The highest current rating in IOOV
devices ‘is 25A, provided by thé type
MTP25N10 or IRFS40. These devices are
quoted at having an ON resistance of
0.085 ohms. As we nced 0,006 ohms, this
. meant _that 14 of the devices were needed
“for each ‘side’ — i.¢., the switch for each
side of the transformer s -push- pull
‘primary. 'The circuit diagram shows how
thcyareall comnected.

Quite separately from'the basw swnch
ing, the other thing that is néeded with a
high power inverter is some form of back
EMF suppression. This is necessary be-
cause large voltages can be reflected back
into the transformer primary windings

~from inductive type loads. These can
¢ither make the inverter run very ineffi-

Ins:de the Inverter As you c4n see most of the space Is taken up by the 1arge
toroidal step-up transformer. To its left is the control PC board, while at the rear
and undernearh the circuit breaker s the power switching board,

ELECTRONICS Australia; Februaty 1992 . = B3



: Powerhouse 1200

cxently, or overheat the swuchmg devnces
- and/or the load — not desirable.

* The inductive voltages basically occur

only during the brief periods in each cycle
when .neither side .of the transformer
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
and battery. o

‘The suppression techmque used herc
actually shorts out -the primary of the -
transformer when neither side is being
driven. . This involves the bridge BR2,
used here as a pair of high-current diodes,
and the four extra power FETs Q35-Q38.
“These are switched on, shorting both
ends of the primary directly to the bat-
tery, when both of the main switch ar-
rays are off —i.e. during the switching
‘dead time”, - .-

_Drive for the suppressxon ransistors
comes from the same push- pull signals
(G1 and :G2) used to drive the. main
switch arrays, fed into the power PCB at
pins 5 and 6. Diodes D13 and D14 hold
Q39 and Q40 on during drive pulses,
clamping the gates of Q35-Q38 to their -
sources and preventing them from con-
ducting. However in between the drive
pulses, Q39 and Q40 tum off, and the
suppressor FETs turn on as a result of the
positive voltage supplied via D15 and
R78 (from the switch- modc regulator on
the control PCB). ;

“That about covers the basic operauon of

the power board. Now let’s look at the

‘control board cucmtry

Control PCB Operatnon

It is easiest to explain the operation of
the control circuit stage by stage. There
are four basic sections: the oscillator and
drive section, the voltage control section,

- the protective cut-out circuitry and the
power supply and auto start section.
‘ 1 Oscillator and drive circuit: The
~master clock signal is derived from a
-~ timebase oscillator/divider chip, IC1,a
. MM5369-EST. This chip provides a -
-100Hz pulsed square wave from 2

©3579545MHz crystal (X1). The

- 100Hz pulses .are fed into a flipflop -

! (IC24), which divides it by two 10

~‘produce - two -precise - S0Hz ‘outputs

* which are 180° out of phase. These ap-
‘pear on pins 1 and 2.

The output from ICI is also fed into-a-- -
riangle wave shaper (IC4a) We’ll retam 10

to this shortly.
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' hydrogen glven off from a charging: batterr 18 highty explosive. -
n

power FETS, while providing good isola-
tion from the low power circuit.

- voliage. The voltage developed across

--aver the inverter’s output voltage, R
| Thewxperofmetrunpotlsconnectedto wi e do

~on the feedback voltage, and then via R9

tively compares the feedback voltage on

‘below 5.1V, the output of IC4c rises to | - oo 2
“Vee (12V). So the output from IC4c ~ §UNLOADED

switches between OV and +12V, depend- . JOUTPUT.
" ing upon whether the feedback voltage is ~ | YOLTAGE

1he battery terminals ~ could easlly prova FATAL. 1tIs important thorafore
10 take just as much cars, when using the Inverter, as Xou would when
uaing any appllanca or aqulpmem connected 1o the 240V AC power mains; .

~Equipment to be operated from the Inverter should also be In‘a safe’ “
\condition Frayed cords; exposed but unearthed metal parts {unless double -
“insulated) ‘and broken or wet unsulators should be repalred bufora the
“equipment js used. e
ltisalso irnportaht 1o keap the electrolyte level of the battery above its -
ulates “This not only prolongs battery 1ife; but also reduces the risk of
nxplosion When charging the battery, do 80 I well ventllated area the %

~When connacting or disconnecting the invarter to the battery mak sure g
1hat the ‘appliance is not plugged in and the inverter’s contro switch'ls. In <
“the ‘Off position. This will prevent sparks as the battery nonnectlons are
made or broken, and again | mlnlmlse therisk of explosion, =

 The two outputs from IC%a are fedinto - produced by IC4a. The output from IC4b

two-NAND gates, IC3a and IC3b. The  thus becomes a rectangular wave ~ still

~other input of each-NAND gate comes . at 100Hz, but whose mark/space ratio
~from the voltage regulation comparator  depends upon the level of feedback volt-

1C4b — more about this later, too. . - - age, If the output of IC4c is low (cor-
The outputs of IC3a and IC3b are fed” - responding to a feedback voltage of more
into- two - further NANDs (IC3d and  than 5.1V), the ‘high’ sections of the
IC3c respectively),‘ each configured as - 100Hz - waveform -from IC4b. will be
inverting buffers. The outputs of these much narrower than the ‘low’ sections;
in turn are then fed i mto the dnver stage conversely if the output of IC4c is high
transistors, . -+ {because the feedback voltage is less than
The dnver stages use trausutors Q4, 5.1V), the ‘high’ sections will be much
Q5, Q6;and Q2, configured as two “com- - wider than the ‘low’ sections.
plementary emitter followers’, These pro- . -
vide high current pulses to the TMOS {C1

2. Voltage control circuitry: The frans- LR
former T1 has a 12V feedback wind- | - 1C2a(Q)
ing, which is used to sense the output

-

this winding is rectified by D1-D4, -} .. o
. producing a DC feedback volage | - 10280

which is then fed to RV2,a 10k trim- - }

pot-which provides adjustment of the

feedback and hence a limited control

ICta
capacitor C9, which smooths any ripple | -0 b
Clody

1
o
1 _

to the input of IC4c, an LM324 op amp
connected as a comparator. IC4c effec-

rf%ff

its pin 9 with the 5.1V reference voltage |- 1C3a~ | !
applied to its positive input (pin 10),and 1. |
established by zener diode ZD1. l
If the feedback voltage rises above f. . ... )
5.1V then the output of ICAc will go ow, | - 0%
Alternatively if the feedback voltage falls l
!

l

)

|

o

e

~
o]

!
!
1
|
|
r
|

- — i e —

higher or fower than 5.1V. (230V)

- This low/high crror voltage is then fed - Hare are the key waveforms inside the
to a second comparator ICAD, where it 8 fnyarter, which help to understandhow

compared with the 100Hz triangle wave  jt aff works.
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Powerhouse 1200

; - As noted carlier, the output of IC4b is
- used to gate the 50Hz drive signals fed to
-the output switches, via NAND - gates

~ 1C3a 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 voliage, - - <.
. The output voltage is therefore repu-
. lated, with the-circuit acting to maintain

‘the output at a level where the feedback
- voltage is almost exactly 5,1V, 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-
temnating positive and negative-pulses,
‘whose width varies to maintain - the
. -averagevalueat240V, - .
3. Protection circuitry and cut-outs:
Battery voltage sensing is done using
the two comparatots IC6a and IC6b.
'The first of these is wired to detect a
- LOW BATTERY condition, )
The voltage on pin 2 of IC6a is 5.1V *
2Tk/(18k+27k) or 3.06V, and this is rela-
‘tively independent of battery voltage be-
‘cause it is derived via zener diode ZD1.
‘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 dividet provides an input of about
0.34 times the battery voltage, which
means that when the battery voltage falls

o ‘to around 9V, the voltage on pin 3 of IC6a

falls below that on pin-2, and the com-
- parator output (pin 1) swnches low, This
not only tums on LEDI, indicating the
low battery condition; but also pulls

‘pin 5 of IC4b low, via D5 and D7 =
‘stopping the inverter by gating off the -

‘drive signals,

* The low battery threshold of 9V may "¢

iseem - very low, but when large currents

are drawn from a standard battery the i in- 1
ternal resistance makes the terminal volt-~-{ - ;
.age somewhat lower than the unloaded .|
figure. The low cutoff point also allows . | <~
~the inverter to deliver- highisurge 1 &

powers, when' starting appliances: For | '
24V operation the low cutoff voltage 1s A

around 17.5V. -

- Note' that resistors R4 and R27 pro- N KRN
‘vide a small amount of positive fecdback
around IC6a. This gives it a small switch- -

ing" hysteresis,  so that the inverter
switches off cleanly when the low bat-

~fery . point is reached. There’s  no
‘hunting’ or rapid switching on and off.
The 12V and 24V comparator levels are
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‘And here’s the schematic for the power switching board section of the inverter,
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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selectedvia SW1, a mini slide switch on
the PC bpard.
- The ‘HIGH BATTERY" cutout circuit
~works irf a very similar way, except that
the inputs to its comparator ICGb are
reversed in terms of sensing polafity — so

- that its quiput will go low when the input-

fed to pin 6 is higher than the reference
voltage pn pin 5. Here the reference volt- -
age is also the full 5.1V from ZD1, with a
small addition due to the effect of feed-
back registor R28, As a result the cutoff
point occurs dt around 15V for a 12V bat-

~tery, and 29V for a 24V battery.”
“ ~Ag before; when the output of 106b

gwitchds Tow it both turns on LED4, to'

indicate the problem, and cuts off the /-

inverter by pulling down pin 5 of IC4b
via D9/and D7. The positive feedback
provided by R25 and R28 again intro-
duces | hysteresis - to ensure clean
switching.

By the way, the main purpose of the
‘HIGH| BATTERY" cutout is to protect

the inverter from damage, if it is con-

nected [to @ 24V battery when SW1 and
the oufput transformer connecuons are
still setifor 12V, -
The fOVER 'IEMI-’ERATURE cutout
again fises a comparator (IC4d) to do
voliage sensing. The reference voltage is
-againthe 5,1V from ZD1, fed to pin 13,
but thik time the input voltage is derived
from an IC temperature-controlled ‘cur-
rent sdurce’. This device, an LM334Z
(I1C9), is located on the main powet
heatsink.-
The res1stor (R76) connectcd betwecn
the Rset and V- terminals of the LM334Z
- sets the rate that its current changes with

temperature. The chosen value of 680

‘ohms gives a rate of 333.8nA/K (Kelvin),

Therefore, at 343K, corresponding to -

70°C, |the current will be 114.4uA. This
current is then converted to a voltage
level by R34 and trimpot RV1.

‘RV] is'adjusted to give 5.1V af pifi 12
of ICAd, when the heat§ink tempera-
nife teaches 343K/70°C. So when this
level|is reached, JC4d switches and
pin 14 goes high. This tirns on LED3

and Q3, which pulls pin 5 of IC4blow as

before (via D7), gatmg off the mverter S
drivejsignals, .~

4 Power supply and’ auto start Thls N

tion proved tobe more difficuit

‘th first thought. Easy, you-may say

just use @ regulator (say SV)
ight from the battery' But it isn t
thht easy. -

than {0V and less than 20V of gate drive,
to $witch-them correctly; -12V -is ‘ideal.
This| means that-a 12V regulator is-re-
quired,-calling for an-input voltage of
moré than 15V,

A:Evly the- pooer FETs. requlre more 8

A further requirement i that for correct

operation of the back- EMF suppression
circuitry, the gate circuits of power FETS

Q35- Q38 must be powered from a DC-

source that is at least 8V higher than the
highest battery voltage. This means that
we need a supply of about 36V, 10 cope
with operation from a 24V battery. There
are several ways to get 36V from a 10V
supply. One is to use a voltage doubler,
driven from the inverter transformer it-
self, This works OK at 12V, but at 24V

the output could be as high as 60V —a.
- Jinits ‘MANUAL' mode. However in

little too high for the regulator!

Another solition is to use a diode from'
“each side of the transformer. This also
works fine, but not when the transformer .

is shorted out! This can happen when the
inverter is powering a load with a high
starting current, or loads that are highly
inductive. In any case this scheme will
work fine at 24V, but not at 12V, So
another solution is reqmred :

The final design uses a small DCDC

converter to produce the required voltage.
“This can produce enough voltage for the
12V regulator from a battery voltage as
Jow as 6V (in fact the DC-DC converter
itself will work down to 2.5V!). This
means that no matter what the battery
voltage, the inverter will run correctly.
The DC-DC converter is based around
IC8, a type MC340634, in conjunction
with inductor L1 and diode D10, The 36V
output of the MC34063A appears across
C10, and is used both for the gate supply

for the back-EMF suppression FETs, and

to drive the 12V regulator IC5. The 12V

- regulator provides the +12V rail for most

of the low-power inverter circuitry, and
also runs the ‘POWER’ LED,

-The auto start circuitry comprlses rec-

tifier bridge BRI, comparator IC7,

‘transistor Q1I, switch SW2b and their

associated components. It works as
follows. ,
 Transistor Q1 is essentially used hiere as

d switch, controlling the DC input from

the Bancry to the DC-DC inverter IC8. As

‘the 12V supply rail used by most of the
inverter’s circuitry is derived from the

36V supply produced by IC8, Q1 there-
fore controls whether the inverter is

-.operating or not (without drive, the main

power FET arrays used for output sw1tch

ing are effectively open circuit).
Basically Q1 is turned on by provxd

ing it with base current, and this is

“achieved by connecting its base resis-

tor R16 to ground. This is done direct-
1y by SW2b, when the inverter is used

the ‘AUTO START’ position of SW2,

“the control of Q1 is pcrformed by IC7

instead. -~

ICT is connected as a hxgh gam in-
verter, with its positive input (pin 2) con--
nected to ground via a bypassed 470k -
resistor. The comparator's input bias cur-
rent thus causes the input to float at
around 50-100mV positive, with respect
to ground. IC7’s negative mput (pin 3) is
also connected to ground via R22, and -
with no current flowing through R22
this input will at virtually ground poten-
tial because R22 is much smaller (2.2k).
Under these conditions the output of
IC7 (pin 7) is high, and Q1 and the in-
verter arc held off,. .

Note, though, that 4 small current can’
be made to flow in R22, to change this
situation. . This current can flow. only
when an apphance is plugged into one of
the inverter’s 240V outlets, and is also
mmed ‘on’. It flows from the battery,
through R13 and the secondary of the
transformer, through the appliance itself
and then through D8, And the effect of the
current is to make pin 3 of IC7 more posi-
tive than pin 2, causing it to switch its out-
put to the low state and turn on Q1.

-.'The idea is that when SW2 is in the
‘AUTO START’ position, the inverter
tums on automatically if an apphance is
plugged mto one of the inverter's output -

" Continued on page 91

The rear end of the inverter Is mainly comprised of the heat sink radiators, with

the battery circuit breaker mounted at upper cemre and the heavy duty battery

leads entering at Jower right. .
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‘Hereis the third and final part of our series on controlling radio equipment with a personal computer, The

first part demonstrated the BASIC language, using the AOR AR-3000 scanner receiver as an example.

“Part two covered Icom gear, using the C language. This month it's Yaesu's tum, with programming
examplesin both BASIC and Turbo Pascal, and also bnef mformatlon onusi ngan Amnga computer mstead

£ of an IBM compatlble

,by TOM MOFFAT VK7TM

You mlght recall that the AOR scan:
ner connects’ directly to the computer
via its RS-232 serial interface. Both
‘Tcom and Yaesu need special interfaces
.. to convert the +12V/-12V RS-232C sig-

‘rial levels into O/+5V TTL levels used
by the radios. Each manufacturer sup-
. plies its own interface. The Icom unit
costs about $180; Yaesu’s devxce is
around $125, . . \

This month’s construction prOJect isa
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 the second .of these -

articles; then we thought we would need

a spec1a1 'interface for each brand of

radio. Now we have come up with a
design that suits either. .~ .

Differences Sl
“The Icom .computer control system™
described last month uses a single wire
working ‘against ground, to connect the
interface with the radio. Signals can
travel FROM the computer TO the
radio, and FROM the radio TO the com-
puter, along the same wire. Obv1ously

this cannot happen simultancously; it’s -

strictly one end talking while the other .
. end listens. This type of communication
is known as ‘half-duplex’.

Yaesu, on' the other hand, still use -
0/+5V logic levels but use two separate
wires each working against gtound —

one for transmission from the computer -

to the radio, and the other from the
radio to the computer,

With ¢his ‘full duplex” type of corn-
‘munication it is quite feasible for data to-
pass simultaneously from the computer
to the radio and from the radio to the

- b8 ELECTRONICS Australia, February 1992

computer — although Yaesu don’t ac-
tually do this, at least with radios I've

worked with,

- Regardless of ‘whether ‘half or full
.. duplex is used, separate inward and out-
ward paths connect with the computer. -

- For Yaesu -operation with our inter-

“face kit, signals to-and from the radio -

are simply converted between RS-232
and TTL levels and fed straight through
to - their -respective send and reccive

lines. For use with Icom gear, a jumper
is required on the interface board which

connects the send and receive lincs
together on the radio end. This, of
course, means that anything the com-
puter sends fo the radio is also looped
~back to the comsputer’s receive side:
This data is quite useless to the com-
puter and must either be ignored or got

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, . - L

With the Yaesu System we can be as-
sured 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 most Yaesu radios are incapable of

accepting a continuous stream- of data
bytes at 4800bps. There must be a small

time delay between bytes, or the radlo
will choke up. ,

. .
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Hera a close up of the author's prototype interface board, which can now be
used with either lcom or Yaesu equlpment When this shot was taken ho had not
drilled the holes for the link JP. == .

-+ Jeom’s data format for computer com-

mands is pretty well standard right
acrosg their whole range of products.
But Yaesu seem to design each radio
with its own command structure. ALL
Yaesu commands are five bytes long,
 but the arrangement of data within those
frveb tes varies enormously,
. For|instance to sct the frequency on
an FRG-9600 VHF receiver, you must
first gend a command code meaning

‘set requency’, followed by four
‘bytes| containing eight digits of fre-
quendy information. But on the FRG-
8800 [HF receiver, the four frequency
bytes| are sent first and the ‘set
frequency’ code last, . ,'

On| the 9600 the hrghest order

the lowest come first. And the order
of digits within bytes differs between
radios. They couldn’t have -made it
" any harder!

- 'This . means you cant wnte a
“niversal’ Yaesu computer control pro-
gram| Each model will require its own
program, but luckily Yaesu provide all
the programming  information .you'll
need, nght in the owner’s handbook for
the radio in questron | ‘»

The Interfaee

This month’s mterface project is very
similar to the Icom version described
prevrbusly, although the new one can
workl with either Icom or Yaesu radios.
Wheh analyzing the Yaesu communica-
tions| system for this month’s article
found that both radios require the same
kind | of voltage levels and the same
data polarity, o

~Tcam radios want 0 be fed srgnal cur-
rent |via:an- external pull-up resistor,
whereas Yaesu gear prefersan open-col-

digits! come first, while on the ‘8800

- lector interface with the collector resis-

tor inside the radio, =
.+90-it was a srmple matter 10 cut the
send’ transistor Q1 loose from its col-
Jector resistor on the previous Icom in-
terface and feed the collector straight
into .the Yaesu radio. Data coming
FROM the Yaesu radio thén connects to
the interface where Q1's collector was
formerly attached. Voila! Instant full-
duplex communication, - . . . .

A small jumper (JP on the overlay)
restores the connection between the col-
lector of Q1 and its on-board resistor,
enabling half-duplex operation for use
with Icom equipment.. - .

- 'The new -interface circuit’ now has
three connections for - the  radio.. For
Yaesu use, the pad marked A receives
data from the radio, B sends data to the
radio; and C is ground. For Icom opera-
tion,-jumper JP must be installed, Then

cither A or B is the signal line to/from
the radio, and C is ground,

If you’re lucky enough to own both
‘Tcom and Yaesu radios can use the same
interface by ‘setting it up for Yaesu
operation, Then you can make 4 Simple
Tcom 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 radios are powered from the
mains. Our interface draws its operating
power from the computer’s own control
lines, present on the RS-232 serial port
connector.  These are " designed to
operate over long distances, so theyare
of fairly low impedance; that is, they
can supply small, but useful amounts of
cument, © .

With one S1mp1e computer software
1nstruct10n we can arrange for the RTS
(Request - To ~Send) - line -to -have a
nominal +12 volts on it; and the DTR
(Data Terminal Ready) line to have -12
wolts, These are used to supply the tiny
amount of operating ‘power needed by
the interfaces 741 IC. W

*"The'computer’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
i used as a simple comparator/switch
80 ‘its output is-always-close to one of
the power supply rail voltages, +12 or
12 volts. The non-inverting input is set
at about 2 volts positive to ground by
the string of three diodes, pulled up by
the 22k resistor, -

-When the data s:gnal from the radro
(swmgmg between 0 and +5 volts) goes
higher than the reference voltage on the

o
¢y DATA IN

S0
) DATA OUT

825 RN eI N S T Py
s }_ aonnncron PIN No s. o
. N RTS (+18V)
Do - :
6 6 >———J ¥ 11 :
cre 22k ,
5 PRLLLI !
8 — | ,
»
12 (0 ? \
: e ey
VR . ATTITIE 9
;)\ s “2 k
26 4 3— LLLINICED 2 22k :
BT 1"9“ @ 7
Lot : " F Y W AR 9“-7 :
RRERE : T 3 [ A B
C2ND i -ﬁmsu oo f"g ‘ [ I
7.5 & —
C XD P EER R B
N
2 33 | ; ;
ey g e e

e
) GROUND

_ fThe schematle for the modifled version is very similar to that given in the second
-article for the flcominterface. The main difference Is that with the link JP not fitted,
the data in and data out lines are separated — as required for Yaesu sets.: : -
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741’s n0n-1nvertmg mput 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, becausc zener diodes at such low
-voltages are notonously unreliable,

‘We do ‘use-one proper zener of 47
volts to ensure that the voltage fed toan
-Icom ;radio-can never go beyond the

normal 5 volt TTL level, Should this
*happen the innards of the Icom would
not be very impressed.

“As with the Icom-only- mterface, the
new Tcom/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
- the clear plastic canisters you get wuh
Fuji film. - -0

-These have a strong molded 11d that
“snaps up into the * canister, securely
holding the circuit board in place. Any
photo-processing shop should give you
~a handful of these canisters just for the
asking, Or you could even lash out and

k \buyaroll of Fuji film (or K-Mart Focal e

—it's the same stuff).

~The "completed - ‘interface: plugs
stralght into the 9-pin serial port on the
back - of your computer. Should your
‘compiter use the older 25-pin connec-
- tor, you can easily buy, or make, a9-pin

10 25-pin-adaptor, You'll find it useful
: for other purposes as well, - . -
A kit to build the Tcom/Yaesu radio

mterface can be purchased only by mail
order, ‘and only from High-Tech. Tas-
- .-mania (home of Listening Post IT), -

- " 'The ‘postal ‘address ‘is 39 Pillinger
Drive, Fern Tree, Tasmania 7054. The
kit costs $39.00 posted in Australia or
New Zealand. Payment only by money

20- REM

70 REM Send to radio
80 REM i

90 FOR T#1'T0 10 -

'100 READ X: PRINT§2, cans(x),

120 NEXT I

130 REM i

140 REM Receive from rad:.o
150 REM '
160 FOR :I=1 T0 10

180 NEXT I

10 REM' Test for response from Yaesu radio
30 DATA. 65,66,67,68, 69 70, 71 72 73,74 )
40 OPEN "COMl 4800 N 8,1, RS CS DS CD AS §2

50 OUT &H3PC,10: REM Power for lnterface, RTS (+j and DTR ( ) (000010
‘1 60 REM

-110 FOR J=1 TO 100: NEXT J: REM Time delay between bytes if needed

170 PRINT HEXS(ASC(INPUT$(1 #2))), )

-Called 'RESPONSE BAS’ this little BA SIC program allows youto check that your

computer and Yaesu radlo are communicating with eaeh other.

order ot cheque please ngh Tech doh’
yet have credit card facilities.

_This kit has .been ‘specifically
demgned with the first-time constructor
in mind. Despite its tiny size the parts
are well spread out, the circuit board

-~ soldering pads arc of good sizc, and the

tracks are nice and far,
‘The board is of very high quahty

\‘ ﬁbreglass and it’s solder plated, so con-
struction should be foolproof. Even if

you aré a shortwave listener who'se
never touched a soldering iron' before,
you should be able to construct the knt
without trouble. -

The kit consists of the Cll‘CllIt board
and all the parts réquired to build it,
including the DB-9 connector, and full
-assembly instructions, '+ - -
~‘What you don’t get is | the ﬁlm

‘canister and the cable and contiector for

‘the radio, since these are different for
Icom and Yaesu versions. For Icom you-
will need a 2-wire cable terminated in a
3.5mm earphone plug. - '

As you can see from this PCB overlay diagram; the interface has very few parts
and is easily wired up. Link JP Is only fitted for use with fcom equipment.
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"For Yaesu you need a-3-wire ‘cable
and (usually) a 6-pin DIN plug. The

connectors are normally supplied when .

you buy the radlo

EXperlmentmg

The best way to write a computer
control program for your Yaesu radio is
to _estabhsh simple _communications
with it and th’en build from there. The
small - “BASIC -~ program
‘RESPONSEBAS’ should help you.
You can pre-arrange a known string of
data bytes and send it to the radio, and
- then look to see if anything comes back.

First test the interface, Short together
the transmit and receive lines on the

~radio sidc by femporarily installing
- jumper ‘JP", If you run the program ex-

actly as shown in the listing, it should

rint the same string of numbers shown

in the' DATA statement in line 30.

‘This proves that 10 data bytes have

gone out through ‘the computer’s RS-
232 port, been converted to TTL levels,
crossed over o the radio’s receive line,
‘been converted back to RS-232 levels,
‘and gone back into the computer.

With the interfce operation ‘con-
firmed, it's the radio’s turn. For the first
test select a command that will make
itself readily apparent, 5uch as changmg
the radio’s frequency, -

-“You know this has’ succeeded when

the new frequency appears on the dial

display. ‘Most - radios . do ‘not send ‘a
response back to the computer for this
operation, so you can forget the part of
the program’ related to recewmg data
from thie radio. " ‘

Using the FRG 9600 receiver a5'an
¢xample, the operating manual says you

.can set it t0'65.4321MHz by sending
+-thefive bytes ‘0A-06-54-32-10°, -

ANV SEEE = SR L ERIPE LK SUCERIEE S I AR s
N £

.



10 REM :
20 REM Demo control program for Yaesu FRG=9600 VHF receiver,
30 -REM ~Hritten in GWBASIC for the IBM=PC -

] 40 REM Asks for frequency, then mode, then exits.

1 50 REM

] 60 REM

] 90 REM

| 110 par
{ 120 DA,
| 130 REM
| 140 OPEN "COM1:4800,N,8,1% AS §2

"FM-W" 23, *FM-N", 22

{ 160 INP "Frequency ; FREQ
§ 170 CMD=10: GOSUB 270
{ 180 INPUT "Mode"; MODES$

1 100 REM {[This is the data for FRG-
"AM-W", 21, "AM=N", 20, "LSB", 16, "UsB*, 17

| 70 peFINE ,B, c X: DIM M$(5), N(5)
| 80 POR T<0 T0 5: READ MS(I),N(I): NEXT I
9600 functions and codes ]

1 150 OUT|&H3FC,10: REM Power for interface, RTS (+) and DTR ( ) (000013

190 FOR/I=0 TO 5: IF MODE§<>M$(I} THEN 210 —_— T B
1 200 FREQ=0: CMD=N(I): GOSUB 270% END e i

210 NEXP I: PRINT "Mode not found{": END
220 RE T PR

- { 230 ReM
| 200 RM |

Subroutine to:'send five-byte command, {CMD,:FREQ)

250 RE
260 RE

280 PRINT42, CHRS(CMD),
290 FOR I=3 TO 10

| 310 PRINT$2, CHRS(BYTE);
320 NEXT I
330 RETURN

300 GOSUB 340: BYTE=X*16: I=I+1:GOSUB 340: BYTEﬂBYTE+X

340 X= ht.(mbs(sms(mg),t,lt): _RETURN

After colﬂnnlng that your computer and Yaesu radio are caht:huh:bétlh\g}, you're
ready fdr the next step. Here's the author’s program 'SEND%‘DO BAS' hlch
shows How to control an FRG-9600 from GWBASIC. =

try them/on the radio, replace the DATA

- numbers in line 30 with the five bytes,
using hexadecimal notation: &hOA,
&h06, &h54, &h32, &h10.

© Since|we are sending five bytes, line
90 must be changed to ‘FOR I=1t0 5,
You can then delete lines 130-180; the

receiving part of the program. When ..

you run the program the radia’s dtsplay- ~40 the-RS-232 serial routine, and then

should ump fo ‘654321°,

* Notethe time delay between bytes in -

fine 110. You can try shortening it by

changi g the ‘10()’ to somethmg
Smalle

When you get down to 5 or3 or some -

 small gumber, the radio may ignore the

command. A time delay for reliable
on would then be about double

bpnhﬂ
the de
failed.

ay you were using just before it

You| may -find -you -don’t-need -any -
time delay at all, This means your com- ..,
puter has a pretty slow clock speed. But .,

if you're runmng a 33MHz 386
- machine, you're deﬁmtely gomg to
need_ at time delay. :
gimtght want t0 use the respcmse
‘ pro m {0 Set a new-operating .mode,
just to prove that works t00, and to get
~ your confidence up.
- 'Then, having proved to yétHSelf that
comthlter control of your radio is pos-

 Note that these are in ‘hexadecimal, To. [ ; sﬂ)le, and havmg estabhshcd what time

delay - you 1niéed,- you “can use your
owner’s manual information on codes
and formats to build a full program; -

Software schemes . .
Sending serial data out of a computer

““is usually' a straightforward -process.

You feed the data byte you wish to send

wait for whatever -number ‘of mil-
‘liseconds it takes to'send the byte at the
baud rate -in questton The .computer

remains ‘tied up’ within the transmis-

" sion routine until the byte is finished.

-If you send 100 bytes, the software
fecds them into the sending routine as
quickly as it can. But it still spends most
of its time waiting as each byte is sent.

Receiving isn't so easy, because the -
computer isn’t in control of how fast the
data is being sent — the radio; or-other -

external device, sends for all.its worth

-while the computer tries to keep up. .
~ The computer can use one-of its con-
trol lines to tell the sending end to hold .

each byte until the computer is ready to

handle it but radio receivers:don’t

respond “to’ such - niceties. They" only
have data lines, not control lines.

* The most elegant way for the com-
puter to handle the problem of unstop-
pable ‘data is to alloweach ‘incoming

o 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
domg before the interrupt occurred.

If the radio unleashes a string of 100
bytes, the computer will soon have a
whole string of them (a ‘quene’) await-
ing attention from the software, It gets
to them as quickly as it can, but if bytes
keep: coming, the queue may become
full before the bytes can be attended 0.
Data will then be lost.

- The IBM-PC in s standard formn has
no _ interrupt-driven - serial . receiving
capabilitis. Your program can try to be
ready to-catch bytes as they ; arrive, but
this is a dicey business at best. At the
4300bps Yacsu gear sends at, it’s hope-
less. But all is not lost. IBM’s BASIC
language GWBASIC has its own built-
in interrupt-driven RS-232 routmes that
work like a dream, '

You'll remember in our first intettace
test above, we sent 10 bytes out and
then collected 10 bytes back to display
them on the ‘screén, They Jooped back
through the interface, but where did
they go_after that, before we ‘began

‘receiving’ - them? Into a- queue m
memory, that'swhere. -

" This is a vety important concept 0
keep in‘mind while doing serial things
in GWBASIC. If you don't ‘read’ the
expected number of bytes, they'll sit in
the queue forever, unnoticed. If you try
to read more than are sent, the computer
will ‘hang’, waiting for more bytes. - -

The RS-232 data standard was bom
back in-the ‘early ‘days when the only
thing people attachied to serial ports was
a modem — or even earlier, a ‘Data
Set’.-The ‘Dafa ‘Set was: a contraption
stipplied by the Bell Telephone Com-
pany of America to allow data to be serit

-over long lines. Instead of ¢ivilized
audio tones, these things used DC vol-
tages and they were awful to work with.
'~The Data Set “has “left its terrible

" légacy with the RS-232 ‘signal line
called DSR (Data"Set Ready). And the

IBM-PC with its"MS-DOS operating

system ' still ‘demands to sée Data Set

“Ready as well as another signal called

CTS {(Clear' To Send), -before it will

‘allow” ANY  Serial commumcahon 1o

take placea
1f yout progfammmg bypasses the

IBM’s builtsin roitines and uses the

serial hardwate ‘chip directly, you ¢an
ignore its protestations about 'no Data

Set being connected, ‘But if you fry to

use the MS-DOS RS-232 routines, they
insist that a" Data Set be present,. No

Data Set Ready, no DOS service:: +

GWBASIC lets you bypass the Data
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Set Readv hurdle when you oonﬁgure
the RS-232 feature ot the start-of the
program. In line 30 of the Response
program, the OPEN statement includes
the parameters ‘RS,CS.DS,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. .

,Carrier Detect is for modem use and
is mot essential for communication, But
CTS and DSR must be got rid of, or we
simply can't use the RS-232 facilities. ..
- Yet anothier featare in our interface
~ that the others don’t have: we have ‘hot-
wited’ the CTS and DSR lines ‘to the
Request To Send line, so when we tumn
RTS on to power up the interface, these
two lines send their correct sngnals back
tothe computer.. . ...

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

~You'll notice in the SEND9600.BAS
program we've OPENed the RS-232
feature without mentioning the control
lines, With them hot-wired, BASIC also
thinks there’s a Data Set connected. . .

Now let’s . look at some sample
programs to sec how .we can put this
information to use. »

SENDQGOO BAS

--This i§ a program in BASIC 0 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 1123.4567’. Modes
must be entered in upper case, exactly
as shown on the radio’s display.. . -

- Bear in mind that this isn’t the ul-
umate 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 every detail of the: BASIC lan-
guage, just the general ideas used. The
stan-of the :program sefs up ‘various
variables and arrays, and then' estab-
lishes a lookup table for mode setting,

With-each mode designator is its code

number to be sent to the radio. -
< Next-we st up the R8-232 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-
rupts. Next we collect the desired fre-
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iy

1 program Sendésdof:{ﬁfiftehVio‘Torbo‘Poéoai‘oefsion 3,013}
| const N S

var

| procedure Init RS232; {Setlfoi 4860,5}8; aaajga%ér uofiotefface} }ff ‘
begin ‘ \ :

| end:

procedure Sendifiéé,-“v'w

ALPHA: array(l..6] of string(4] = '
("AM-W','AM-N','LSB', 'USB','FM-W','FM-N' ),

NUMER : array[l. 6] 'of 1nteger =
(21,20,16,17,23,22)}

{The mode naoeoi;:}i
}anﬁ their{oombero):

.. FREQ: real; . .. . _ -
"I,CMD: integer; T e
MODE: string{4}; ‘ e R e

{access ‘baud-rate divisor) =

{4800 baud, LSB}

{4800 baud, MSB} . .

{8 bits, no parity } i
{Power for interface, RTS (+), DTR ( )}

port[$3FB] 2= $80;
 port{$3F8] = Sl8;
port[$3F9] 1= $00;
port{4§3FB] = $03;
port[$3FC] := $02;

{Sends five=byte command, (CMD, FREQ)}
var

X,¥,BYTE: integer; e it e e
NUMBUF: string{10]; {For the ASCII version of the frequency}

-begin..

‘ FREQ nFREQ/looo, : _ \
"¢~ WRITE (AUX,chr(CMD)); - {The ﬂfst byte. } RN AR
- atr(FREQ:l:B,NUMBUF), : \ L T o

for I := 3'to 6 do . {and four more }

begin ‘

5 delay(10);. {MUST have this delay or radio ignores co

LA val(copy(NUMBUF 1,1),X,Y); 1 4= I+1; BYTE tw X*16;
+ e val{copy (NUMBUF, I,1),X,¥); BYTE s= BYTE4X; - oo/ 7
e wrxte(AUx chr(BYTE)), ‘ .
end; " ' _ LT R
end; R L AN T I

begin o L T
Init RS232; " ‘ T A
~if not (port{$3FE] and. $30 2 Q) then {check for DSR and GTS}
begin
‘write{' Frequenoy? '), readln(FREQ),

CMD %= 103 {The command number to get’a frequency)
~8end_Five; . .o

.write(’ Mode? Ve readln(MODE),

‘{maln} ’ K:1 |

s

FREQ := 0; CMD 1= 0; {CMD is chaoéed only if mode search is suc
for I := 1 to 6 do. {Scan ALPHA array for mode match}
s _-begfnif MODE = ALPEA[1] then CMD :w nmmn, (If mode is found
‘ \igdCMD & 0 then writeln( Mode not foundl ) eloe Send Five'*"
e

v

. erteln( NO response from xnterface. Is i oonnected? )'”'” R
end. - §

For those'who préfe’r’to program in Pascal rather than BASIC, here’s the Pascaf
version of the previous FRG-9600 program. It performs exaotly the same ]ob as
SENDQGDO BAS.

' quency from the keyboard (m 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 (rcmember, alwa yS fxvc bytes for
Yaesu), - o

~Here we first dmde thc frcquency by

1000', lhe idea being“ to ‘get- the 'docim’al-
point {o 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 take =

the variable FREQ (which is going to




be zero-point-something) and convertit
to an ASCII string of digits. We can
then pick off each digit one by one and
convert it back to a number. Note that
this is beihg done with ASCII characters
for the mumbers. It could have been
donie with numbers only — mathemati-
cally — but I found the maths routines
caused small “errors ‘resulting in oc-
casional incorrect digits. |

It is quite inefficient to do the full
string conversion for each digit, but the
idea is to keep the computer busy be-
tween sénding its bytes, avoiding the
néed for jan artificial time delay. A dmy
trick, but it works.-

At Ting 290 we sce that the characters
betweerdposmons 3 and 10 are going fo
be plucked from the string, Positions 0,
1, and 2 are ignored because they con-
tain space or a minus sign, a zero, and
the decifnal point. After that comes the
stuff wé want — seven digits of fre-
quency |data, including leading 26108,
There are no trailing zeros, but the con-
version jback t0-a number yields a zero
even if {here is riothing in the string.
~ Back /to Tine 300: subroutine 340 has
produced a digit as an integer X which
is now' matheratically merged into
another| variable called BYTE. BYTE
has two{ goes at subroutine 340 arid car-
ries two digits by the ume itis sent to
the radio,

* For 4 frequenicy ‘of 65. 4321 MHZ the

" final reésult of all these gyrations is five
.~ bytes, in hexadecimal notation: ‘0A-06-

54-32-10°.-The last zero cannot be used
by the radio, and is ignored, .~ 7

~Now to send a mode: We ‘enter-a
mode s/name from " the “keyboard * into

string |variable MODE$. The program -

then -searches ‘the lookup table for a
match for MODES. It either copies the
mode’s code number into the variable
CMD)or it complains if you've typed in

‘the wrong mode designator, -

-If the mode-is OK, the prOgram then
'goes\ nto the five-byte subroutine with
the mbde code in"CMD and the FREQ
set to zero. The subroutine sends the
mode/code; and then makes up the other
four. bytes by converting thc ZE10 fre-

" quendy irito bytes of zeros.

Rethember there MUST be five bytes
even though the last four are dummies
for a/mode command.: All the dummy
string processing makes up the reqmred
time delay. . - - ok
-When you're developmg a program
like-this, it is convenient to bypass the

RS-232 stuff in the- early. stages .and

make the bytes go to the screen instead
50 yu can see what's going on, You can
redirect output to the screen by chang-
ing PRINT#2 (lines 280 and 310) o a

3 will do me.
9-PIN TO 25<PIN RS-232 ADAPTER
- LINE DB-9 DB-25 ‘
Male """ ‘Female
Dep 1 8 ‘
RXD 2 3
YD 3 2
DTR 4 20
GND L 7
DSR 6 6
RTS 7 4
CTs 8 5
RI 9 22

simple PRINT, and use the HEX$ state- .

ment to make it display as hexadecimal.
Once everything is working you can

get rid of the HEX$ statements, re-es-
tablish the PRINT#2’s, and try your
program with the radio, If it doesn’t
‘work, the most likely reason is that your
‘computer is faster than mine and you'll
“need an-artificial time delay.  You can

bung one in as line 305, just before the

fPRINT#Z Try ‘FOR J-*I to 10 NEXT

J"

SENDQSOD PAS

Here we have an FRG 9600 cohtro‘l
program in Turbo Pascal, in case you'd

iprefer to work with this fine language
‘SEND9600.PAS was written in Turbo

Version 3, which must be one of the

:-most clegant languages ever released,
- The language is sensible, easy, struc-

tured, and comes in a package about
40K Jong including a built-in WordStar
type editor, There are later versions of

Turbo Pascal available, but like so

“'much other new software they have be--

come bloated and harder o use. Version . is to re-boot the computer. With BASIC

connector for its RS232 port, here are

the connections for a 9-pin adaptor. N

sible, and it produces the same results

using much the same techniques. Unfor-.
it unately Turbo Pascal doesn’t have the

. interrupt-driven RS-232
capabilities of GWBASIC; instead it

‘uses those nasty old MS-DOS routines.

" You would normally initialise the RS-
/232 using the DOS MODE command
before entering Pascal, but I have

chosen to attack the serial hardware
directly from- within the -Pascal pro-
gram, The procedure Init_RS232 sends
data ito -port registers 10 set the baud
rate,data bits; parity, and finally set
RTS and DTR tosupply power for the
interface. -

Note that these port addresses apply

only to COML. They will be different
for COM2.

If you study the procedure

““Send_Five, you will see it is a direct
Pascal copy of the five-byte subroutine
in -the BASIC program, We enter the
procedure withthe command code i
CMD and the frequency in FREQ. The
procedure does all the conversions and
sends the five bytes. -

Note, hawever, that we have had to
slip in an artificial time delay, because
Turbo Pascal is a lot faster than BASIC.
There ©'is a - nice * Turbo - command
‘DELAY’ just' for this purpose.” The
number after it is the approximate delay
length in milliseconds, .

. Finally we get to the main part of the
program, which works just like the
BASIC version. But there is one-dif-
férence — we have included some code

- to check the ‘modem status port’ ($3FE)
to see if a Data Set (or our hot-wired
interface) is connected, before the pro-
gram is-allowed to continue. If the inter-
face isn’t therc the DOS RS-232
routines hang, and the only way out of it

you can exit gracefully W1th the control

“/ =" break key combination, -

I tried to use Turbo Pascal and its MS
DOS routines toreceive serial data, but
T couldn’t get any sense out of them at
all. Most attempts . produced -either a
DOS-error message and an:immediate
exit from Turbo Pascal, or 4 complete
lockup of the computer. After fiddling
about with-data bits and parity and the
like, the routines finally started deliver-
ing characters.to Pascal when nothmg

- was being sent! -

" Now the good news: I have stambled

! ' * upon a public domain interrupt-driven
Af -your computer has a 25-pin-

serial - communications-package for
‘Turbo Pascal which I have modified to
. work with the Icom/Yaesu interface.

 The Pascal p’rbgfam is designéd 1o ‘This package ignores the DOS serial
copy its BASIC cousin as much as pos-

routines and substitutes its own com-
mands for send-character, receive-char-
acter, etc. I got a Turbo Pascal program
“talking - back - to ‘itself - through the
looped- back interface, just like in the
BASIC interface test above. The pack-
age works perfectly under Turbo 3 and I
can see no reason why it shouldn’t work
for versions 4 and 5 as well. The pack-
age along with a couple of communica-
tions fest programs will be included on
the disk offered at the end of ﬂllS arncle

FT747.BAS

 Here we have'a talkmg/hstenmg pro-
gram for the popular FI-747 amateur
transceiver. This radio is the baby of the
Yaesu line, but it’s a fairly new design
and its computer control capabilities ex-
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| Using Amiga compulers« i
{ - The radio interfaces described in these
arficles can be used with Amiga computers
{ in the same way as with IBM compatibles.
.The Amlga uses a more-or-less standard "
25-pin RS-232 pon, althoiigh the connector -
1 also carries sound channel and power onn-
nections.
o use the' Icom interface Witk its-fiine-
pin‘connector, it will be necessary tobuild a
~standard 9-to-25 pin- adaptor.. The Amiga
500 and Amiga 2000 (and oider {BM-PC)
require .a female 25 pin connector; the
Amiga 1000 needs a male connector.
Interface power can be drawn from the
Amiga's RS-232 port in two ways. To use
‘the RTS and DTR fines for +12 dnd -12
'valts, you must write hexadacimal number
] /80h" to memory location 'BFDOOOh'
} (12570624 decimal). .- >
{ .« This sets DTR (bit 7) hlgh and RTS (blt
' 6) low. These signals are inverted in the
‘hardware sa that RTS carries +12 and DTR
-12 volts, as required by the interface. -~ -

oy Tlle Amlgé sod and 2000 RS-232 ’)oon-

- shorts don't cause explosions. Pin 9 is +12

“Wwhen opening a seial communications

nectors also carry .proper power supply ...
ines, fed through 47-ohm resistors so

volts and pin 10is =12 volts. - i
(The 11000 mode! offers +12V only.) An ©
adaptor made up in this way is no longer a
‘standard’ R3-232 9-10-25 pin adaptor, so it
should oniy be used for the radio interface.
RS-232 communication on the Amiga is
handied by a UART .(universal .
asynchronous receiver-transmitter) con-
fained within the 8364 custom IC, known
as ‘Paula’ in the Amiga scheme of things, |
.. Data in and out of Paula travels on the
microprocessor's normal data bus, so
serial communication is totally under -
software control.
Amiga BASIC, unfike 1BM BASIC seems: i
to ignare the state of the handshaking
lines, s itis not necessary fo disable them |

channel, BASIC uses adevice driver called -
‘serial. davice' for RS-232 communications. -

R -

REM Demo control program for Yaesu FRG-9600 VHF Receiver.
REM ‘Written in AMIGA BASIC

REM Asks for frequency, then mode, then exits,

REM ' '

DEFINT n,b c,x: ‘DIM M§(5)," n(5)
) FOR i=0 TO 5: READ M$(i), n(l)

DATA "FM-W",23,"FM-N",22 ..
OPEN "COMI 4800 N, 8 1" AS #2
\,INPUT "Frequency“, FREQ

} CMD=10t GOSUB SendFive

-§ INPUT "Mode"; MODES .~ ¥

FREQ=0: CMD=n{i)¢
‘Again:

NEX'I‘J. U

| i [Thxs is the data for FRG-QBOO functlons and codes ]
‘DATA "AM-%",21,"2AM-N",20, "LSB" 16 "USB" 17 g

POKE 12570624&, &HSO REM Power’ far 1nterface, RTS (+) and’DTR' ( ) :

FOR i=0.T0 5: IF uongsj€>ll$(1) e Agam ,
GOSUB SendFlve END

Vi ot

E‘REQ-‘-FREQ/lOOO Col
-"PRINT#2, CHR$(CMD); "
“FOR i=3 T0 10 i

)« PRINT#2, CHRs(BYTE),
NEXT i = L

o FfTURN S

. DLglt ;

. x=VAL(MID$(STR$(FREQ) 1,1))
FETURN

WEXT i ERINT "Hode not foundl" RN
REM mwemn= ‘ ‘ ‘ :
REM | * ~ Subréutine to send five-byte command, (CMD, FREQ)
REM == ' e ‘ :
j SendFive:

- GOSUB'Digit: BYTE=x*16:' 1~1+1. GOSUB Digit: BYTEEBYTE-l-x R

v

-ceed some of its older (and more expen-
~ sive) brothers. This is an actual working
program, more than just a dcmonstra-’
tion, but it’s ‘still written for- sxmphcxty
and ease of understanding. - \

»'We will riot go through a detailed ¢x-
planation of FT747.BAS. If you know
BASIC programming at ail you should
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be able to follow it through. ‘The pro-
gram lets you use a menu to ¢xercise the
radio’s functions, and you can create a

-disk file of up to 100 channels which

can be sent o the radio in any order
desired, or sequentially.

(Editor’s Note: The FT747.BAS pro-
gram is unfortunately too long 1o be in-

cluded in thzs artzcle — it would take

100 much space. We can supply readers

with photocapies of the listing Tom sup-
plzed via the Reader Information Ser-
vice; for $5.00, but we understand that
in any case he will be providing it on
the disk offered below.) ... . . ..

'+ The FT747 data format is as usual dlf
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 50 ‘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 mterestmg 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 tﬁbughtfully :
provided a PACING command that lefs

you -insert “time " delays ‘between - the
bytes it sends to-you, to avmd outrun-
ning your computer. o

In this case we read all 245 bytes mto
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 fromthe
order the bytes were received, so we

‘must be able to get at them randomly

Disk offer - st I
Right, you're on your own tiow. 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 3-12" —

~MS-DOS - format only. ‘Please ‘send

money order or cheque (no credit cards
please) to: High-Tech Tasmania, 39 Pil-
linger Drive, Fern Tree Tasmania 7054.
And don’t forget to order your interface
kitat the same time! - -~ . .®
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499
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switched on # Large Batterg Clamps - For easy connection {0
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; bags response for Hi-Fi's or even the who really want to wake up the
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10".'8 Ohm. 130 watts max. 1.17kg
fmagnet

¢ 3028 Normally sm

.‘2 up $75 890

PECC Woofer

15 8 Ohm H&gh power rating of 200 -
watls max. makes this loudspeaker

1.8kg magnet. Superior bass .
reproduction. i

3032 Normally $28%5 00
his month $1 750
up $1 5500 ’ '

| Tweetér Bargam
Less Than ' Pricel

Dome Tweeter with Ferra Fluld 60 Watt
Max. Power. Silky smooth frequency -
response 1.5kHz to 20kHz. Wide angle :
digpersion, Massive power o
handling capacity. Diam. 94mm;
High spectrum urity Incradible’

low p";ce. PR $29.'95
V?Thlt Mouﬂ\!'$12.00 :
;i10up$10.bo vl

‘CrossOvers

L ] aexeawe
C 4002 2 Way 60 Wa!ts’$8.95

€ 4003 3 Way éo Watts $1 9%

Aﬂenﬂon Audlophlles!

| Optlmlne Your Sound System wnh This Oxygen-Free Spoakor Cabu )
i \Twm Jumbo Cable Twin Mega |

W 0138 Normally m o / ‘

This Month $20.oo 36m Roh |

» Jumbo Cable

504X 12 AWG. .
W 0138 Normally $§5’m
'Thll Month $45 00 18m Rall

- PHONE ORDER TOLL FREE 008 999 007




20MHz Dual Trace Oscilloscope

This model is a dqu trace 20MHz Qscilloscope using & high
brightness CRT. THe vertical amplifiers have high sensitivity
of SmV/div and a frequency characteristic response with
smooth roll off exceeding 20MHz, The TV sync. signal
operator circuit is provided to ensure stable observation of
video signals. Triggering is obtained by sampling the AC
power waveform, external waveform or internally generated
trigger. Highly recommended for Service Workbench, Design:
Laboratory, Manutacturers, Universities and the dedicated
enthusiast. aot

SENSATIONAL VALUE
> _NORMALLY $699
TH: |

T’s $100 OFF

%

Ieally suited o above CRO..DC to 80 MMz.
Max 600 Volts DC. Lead length approx 1.5m.

o849

Soldering Station ;

The MICRON T JZMO soldering
station offers the ultimate in
controfied température hand
soldering. Temperature range is

This Morth $1 404

switch selécted. So there is no T
need to change isoldering iron ips

tip. ;

» Zefo Volfage Pwitching {r\llzﬁ 750 .go (7}
* Grounded Tip - Jua 1.6wm
* Low Voltage Element bm

* Chrome Plate/ld iron Clad Tip N T 2429 3.2mm

> raian Nomaty $38G0s

MK I} Replacement

12.6V centre-tapped. 150mA.

Save Jm ‘

MAZ881 Norimally $0%0

1GHz
Frequency
Counter
5M Telephone
Extension e
Leads o

{Non Austal Approved) . \)
i

P 0991 $5.oo

A fantastic addition . O 1530 Normatly $469 00
to your work bench,

Features: » Display This month 39900
8 digits, 7mm red ) o

LED display with decima! point, gate, ovérfiow,
KHz, MHz and u$ indication ® Check: Counts
internal 10MHz time base oscillator. A must for'all
gerious hobbyists and technicians. ;. .. -,

Dis-continued " 651 _ AN o s LS
Tansformers A Casio Two Colour Printing ' #
| 10 Up $400 C l S g é\ue ‘
alculator o aing Y¥prce!
Panel et eter$ FSD . WERE NOW " Fentures: » Black print and red printfor - Am na ' a‘ \ v
' : ! 1 5 subtractions ® Sub-total/total # jtem - a8% T .
MUB2E type. | 00531 1A 14 $ 00" counting # Average function ¢ 3 digit ‘,e ‘
Overall = o N comma makers ® Full decimal system - =-., i
dimensions 80 Qo5 - agy s 85 $1 5,00 Operates on 4xAA batteries (included) or ‘ e
éosrgmmhg'é . 1 5 powerﬁu;:%lg) or power sug%ly.tlncludes Perfact Yo auu .ﬁ.ﬁi
: PR one roll of 58mm paper an cover. \ o S
00538 . 50V - 1. $ n Fantastic for the udent ang :gcountant' for Home I ‘&f jjj ida |
afike. ~wor Office . @y dd

FAMOUS ALTRONICS QUALITY KITS
‘Studio 200 Stereo Control Unit

[

Out pmonJu Commrcial Units Costing 3600 or More

power amplifier {and other pawer amps). It teatures a slim 1u rack mount profile,
sterao/mono switch and bass, treble and volume controls. Inputs include phono,
tuner, ¥.C.R. and tape foop. Virtually all components mount on PCB's, making
assembly and construction a breeze, Altronics kit includes fully professionally

f;“:;‘;“"$°§§'3j; **  BUYBOTHKITS
| FOR $750 & SAVE!

Power Amplifi
ksm-§599.oo\

er

been carefully developed to produce  high definition audio output with refiability,
easge of chnstruction and low cost. Kit comes complete with all components,

The chassis is supplied in kit form and assembles in minutes, . . .

“and totai‘chgnnel seperation # Individual power supply components for each
channel p Diecast front pane! doubles as the main heatsink  Diecast front panel

for uitra
above 0,

X 2125 Normally $ 1A% s
The Studi:fzoo Stareo Control unit makes a great companion to the K 5770 s&éred

Playmaster "Pro Series One" High-

Build this professional high powered stereo amp. Features 140 watts AMS pere ]
channel inte 8 Ohms, with harmonic distortion less than 0.007%. This design has

toroidal transformers and case. The diecast front panel doubles as the heatsink!"

4 Features! » Individual toroidal transformers for each channel for iow r\eﬁé‘id“ual' furd’

doubles ¢ the main heatsink # Straight forward construction ¢ Mostet technology *
ggﬂh performance ® Overload indicator illuminates when distortion js

Sorry Not ‘Available from" -
Altronic Dealers at this Price: .. ...

Th!lMonthOnly$69 e
Two Channel Pro Power Amp .
90 Watts Per Channel - - S

WAFEIFE

This stereo amp Is Ideal for background/toreground applications. Fantastic for
testauranis, shops, disco's, aerobics, PA sound systems and home, - . .. . oo
# 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 davice » XLR socket
for speaker terminal  Qutput refay to eliminate turn-on and off transients » Dimensions:
(Wx M x D) 482 x 92 x 295mm e Weight: 10 5kgs * Ideally suited to A 2210 stereo tuner..

#2040 $5.25750 This Morth $59900 o
AM/FM PLL Tuner -

BAERER

This fantastic funer Ie the Ideal add-on to any sound system. Can be used as background
of music in restaurants, shops etc or any PA application. Aiso a great upgrade for the
home Hi-FL. PR Do e [ IR :
* Digital LED frequency readout displdy ¢ FET FM front end'for high image rejection's *
Phase-linear ceramic filters are incorporated in both AM and FM IF section # Phase-lock’
loop (PLL) IC for FM multiplex stage ® Dimensions: (W x H x 0} 435 x 60 x 232mm
Weight: 3kgs. o ‘ ‘

I

a 2210 $229 00 s wonts $ 199 00 R

Y

~ PHONE ORDER TOLL FREE 008 999 007




Constr“Uction\ _Pro/'ect: ey o

an EPRO Emulator -2

& Inthis second article descnbmg hns EPROMemulator, the author covers makmg the mterconnectlon

~cables, setting the emulator up correctly, connecnng everything up, software conS|derat|ons 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 1-metre long DB25

- female to DB25 male extension cable to
- connect the two together.

I suggest making this a % -way flatT 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 y0ur'
- computer every time.-

-+ 'The ROMloader requires TXD (Trans-
-mit Data), RXD (Receive Data), CTS

"(Clear To Send) and the GND (Ground) -
" -connections o be made for proper opera-
" tion, If you don't have access o a CTS sig- -

- nal, J3/pin 4 should be connected to U4/pin

2 via a 47k resistor. The purpose of the .

. ~CTS line is discussed further shortly, -
- While the ROMloader doesn’t nced 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- -
. - mected to the DC power input socket of
- the unit (J6). The ‘current consumption
using 74HC devices is 250mA, and
- 350mA using 74LS devices. Therefore a -
- plug pack witha 7.5 volt or 9 volt setting, .
- rated at 300mA for 74HC or 500mA for
- JALS is ideal. The less power dissipated
-+ in the LM7805 regulator the better. -

* 'The -header at the other end of the .

“ROMloader’s box (J4) takes an IDC
+-socket, for a cable and DIL plug to con-

< nect into the target system under develop-
~“ment, The board has been designed to
- accept header connectors of different pin
- counts for 4.1 the system will only be
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emulatmg ) pm EPROMS, a 26p1n'

header can be used.
~1f 28-pin EPROMs are bemg emulated

8 30-pin header can be used. The maxi-
‘mum size is 34 pins. Try to get one with -
eject levers, if poss1b1e (Alr.roxucs sells

one),
The cable associated with thls header

the ‘EPROM’ cable, should be made by
crimping the appropriate - mating IDC -

socket onto the ROM-loader end. Using a

strain relief bracket is also highly recom-
-mended, The cable should be no longer.
than 300mm. The appropriate 24-pin or

“98-pin DI IDC ‘EPROM’ plug s

crimped onto the other end, .

~ Note that the EPROM cable is ‘bottom -
justified’ at the ROMloader socket end. -
Thatis, ‘the cable is always ‘pushed’ -

towards the pin 34 end, with any blank

~pins at the pin 1 end. So with a 24-pin
EPROM plug, pins 1-10 of the 34-way
- socket will be left unconnected, while for -
a 28-pin EPROM plug it will be pins 1-6 -
‘of the socket that are unconnected. - - .
Note too that the connectors are at- -
tached to the cable so that the ‘pin 1’ end
of the EPROM plug isonthe otHer sxde of

.



'the cable'from the pm W eud of thew

ROMIoader socket, These points should
be clear from the photo given in the first
;arucle y

The R Mloader has: been desrgned 10

emulate dtandard Intel 2716, 2732 and

2764 devices. Should you need to work
with an' EPROM that is niot pin com-
 patible rth these types, simply modify

the ‘EPROM’ ‘cable to suit the special -

device. M;r -protect the .pins of the
“EPROM’ IDC plug and o allow easier
‘insertion and removal, T suggest that you
“stack
sockets dnto this plug as' shown in the
‘photo. Not only do the machined pins
plug intd EPROM sockets more easily,

but the three-high stacking makes it easier - ..
P " switches"SW1-1 and SW1-2, to the fast-est
Bythelwaytfyouﬁtyourcablewrtha W L e
PROM plug, this can also be -

to get intd tight spaces. -

28-pin
plugged into 24-pin EPROM sockets, if
you use three stacked 24-pin sockets as an
adaptor A second’ cable wrth a 24 -pin
plug isn’f really necessary.

To comnect the ROMloader to the target
system emove that system’s EPROM
from its socket. Plug the ‘EPROM’ cable
from the ROMloader into this socket, en-
suring that pin 1 is orientated correctly,

-~ The "larget Reset” cable from J7 on the
ROMlodder should also be connected to
the targét system’s micro-processor reset
line. If your target microprocessor needs
an active Jow reset, Set the “Target Reset’
polarrty switch’ (SW3) 1o active low —
vice-versa for active high., To use the
ROMIloader with -an 8032 microcom-
puter, tle reset line would need to be set

‘active high’; for a Z80, “active low’.

A ground cable (18) is also provrded
should you need it. It is best to connect it
o 2 good ground point on the target sys-
tem such as .the .main power supply
ground, or the EPROM socket's ground
pin (pin 12 0r 14). b

Host ¢ omputer software

- The host-computer that is used to as
$emble/the source code must be able to
comm mcate senally wrth the ROM

loader L

Ap from it requmng a senal hom
mumc tions port,' you will need a serial
communications .- software “: program.
Programs that work with modems, siich
as - Procomm, “Procomm Plus; * Telix,
Crosstdlk and Mrrror to name a few,
ideal for the task.

Many of these are shareware whrch
means|that after you obtain the program,
use it and decide you like it, you are re-
quested {o'pay a registration fee-to the
program’s writer. I can supply you: with
Procorhm ‘but it is up to you to pay the

e machined-pin 24- or 28-pin IC

| regrstrauon fee to Proccmm as drscussed
. inits registration file, :

. The communication pmgrarn used with
the ROMloader needs to be set up for op-
timum performance, This is obtained at

. 19200bps, 8 bits, no parity with RTS/CTS
-or XON/XOFF handshaking enabled and
no alterations to any ASCII characters -

(ie., CRis CR only, not CR/LF).

It is also desirable to reduce any
timeout delays to zero, to speed up
scréen -operations. These delays are
for modem telephone operations, such
as waiting for dial tone and hangmg
up delays. .

ROMioader setup |
Start by * setting -the baid - rate” DIP

’- HOST | , | ROM.: - 1,

COMPUTER ;.. .. . LOADER ..

Ny
quz—v—q-——a—dfrxo
| RS > 5|CTS

DTE DATA DIRECTION  DCE -

oy

Fig.1: The connections for the ¢able
used to connect the ROMloader fo the
H3232 serial port of a fost computer

possrble speed.’ ‘When one computer sends
data to another, a situation can occur
whereby the one sending is too fast for the
one that is receiving, -~ -

- 'The computer receiving the data ueeds
to send a-signal back to the one sending to
tell it fo slow down,. This exchange is
called handshaking. There are two types
of handshaking, Hardware and software,
o-Hardware - - handshaking  requires
another set of wites in addition to TXD
and RXD. In the RS232 environment, the
RTS and CTS wires are usuaily ‘used.
Data ‘is transmitted out of one computer
on its TXD pin and received by the other
onitsRXDpin, -

“When the ‘recéiving computer can’ t
process the received data-fast enough, it
de-activates its RTS output pin, The trans-
mitting computer receives this signal on
its CTS ‘input pin, and stops transmitting,
When the receiving computer is ready to
receive data again, it re-activates its RTS
output which starts transmission again,

- The ROMloader has this type of hard-

ware handshaking available. In this ap-
plication, it is preferable over software
handshaking because it is fast and effi-
cient. The ‘appropriate connectionsfor
the host computer (as-DTE) and the
ROM-loader (as : DCE) are shown in
; Frgl v
Software handshakmg only requues the
TXD and RXD wires, When data is being
received too fast, the receiving computer
sends an special ASCH character back to
the ‘transmitting’ compiiter on- the other
wire, Then when it is able 1o accept data
again, it sends another special character, -
* This* kind of ‘handshaking is called
XON/XOFF. You have probably -used it
without knowing it. When'data is being
displayed on'the screen too fast for you to
read, typing ‘control-S* freezes the dis-
play. When control-§ (actually it should
be control-Q) is typed agam the screen
starts scrolling,”
The ROMioader also works wrth
XON/XOFF. In fact most people will be

. forced -t0 use XON/XOFF instead : of

CTS/RTS, -as - most ' :communications
software programs working with modems
treat RTS/CTS differently, RS232 can be
very tricky!

* What - happens “if ‘no handshakmg is
avarlable‘7 One of the ROMloader’s com-
mands (option 7), drsplays the RAM’s
contents on the scréen in the usual ‘hex
dump’ format. At 19200bps and possibly
9600bps, the screen may break up aud
characters may be lost. .

~‘This happens as the computer monitor

retraces its beam from the right hand side -

of the screen to the left hand side, after a
carriage retum/line feed. When this hap-
pens, either the baud tate will need to be
reduced, ‘which is undesirable, or the
ROMiloader wrll have to add paddmg
characters )

"' Pad characters are ‘2 set number of
ASCII ‘nll” codes (00Hex), sent imme-
diately"after carriage’ return/line feeds,
to-allow ‘the CRT ‘beam time to fully
tetrace “before ‘the next line of text is
sent. Obviously sending -this -padding
data is mefﬁcrent ‘but somettmes you
have nochoice, -

*The ROMloaderis sct 10 provrde pad
dmg characters using DIP switches SW1-
3 and SW1-4, These should be set for the
minimum number of pad characters re-
qmred for satisfactory operation.’ Start 4t

0, then try 50 100 and finally 150 pad
characters oo

Finally; - switch SWIS sets up the :

defanit EPROM type. If this switch is
open, the ROMloader “will ‘initialise to
2716 ‘mode and if closed, 27322764
mode. Most users will set the mode: d¢-

cording to the EPROM type they use B

most of the time.
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'ROMIoader 2

A softwar‘e optron is- also avarlable
(press ‘0", that changes the mode without

Tequiring -access to the PCB DIP switch,
Some people may also choose to install a -
switch on the outside of the box for thrs

opnon fpt
Operatron

When using the ROMloader there are |

two ‘modes of ‘host computer operation,
‘The first is Terminal mode, whereby any

- - character received from the ROMloader -

is displayed on the host computer screen
and any key pressed on the host computer
is sent directly to the ROMloader. - -
+This is the :standard -‘menu’ mode.
When in menu mode, once a file trans-
fer is selected, we go into the second
mode, -which ‘is ““file transfer’ mode.
‘There are three types of ﬁle transfer
within this mode." :

- The first type is ASCII ﬂle transfer
: usmg Intel Hex format, Most assemblers
provide output in Intel Hex format, which
is-a ‘text file. File transfer is the same as
. forany text file. Most people wrll use this
format,

The second " type “of file transfer is
ASCII file transfer using Motorola Hex
~ format, which is'also a text file. Motorola
Hex is not compatible with Intel Hex, but
therr formats are close, =/ -

", The third- type of file . transfer is
Xmodem format. Xmodem was the most
popular transfer protocol in the carly days
of CP/M - personal -computers.. It is
definitely not-the best, but its simplicity

“and popularity have kept it supported by
virtually all communication programs, -
.“Xmodem s +for - binary . files, which

means that any type of file can be sent —

such as programs, text and straight data,
File transfers in -ASCII can only handle
text, as communication programs respond
to" hidden - -control - :codes - -such -.as
XON/XOFF, and alsotike to puta CR/LF
combination-on hnes longer than 80 or
144 characters, -«

~-An excellent book that T can recoma
mend is C Programmers Guide o Serial
Communications, - by :Joe - Campbell
(Howard W Sams 22584).. . ,

* Once the ROMloader has been con-
nected - and the serial :.communications
program is running, operation can begin.
- Immediately after power ‘up, the first
message on the screen indicates whether
the ROMloader’s internal RAM test was
good or bad. This test checks for both ad-
dress and data line problems. If there is an

error, ‘it must be-solved first for proper
-operation.

Next, the ROMloader wrll drsplay
its main menu (sce Fig.2). The “(ESC)" .
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ROMLOADER

{2716 MODE) = |
SEND TO ROMLOADER - ASCII - INTEL HEX FORMAT (ESC)
) SEND TO ROMLOADER - ASCIl - MOTORCLA HEX FORMAT (ESC) ‘

) SEND TO ROMLOADER - XMODEM - BINARY FILE (ESC)

4) RECEIVE FROM ROMLOADER - XMODEM - BINARY FILE (ESC)
) STOP (HOLD - RESET) EXTERNAL COMPUTER
START EXTERNAL COMPUTER

DISPLAY RAM CONTENTS (XON-"Q/XOFF-S ESC)

FILL RAM WITH 00-HEX

5

6)

7)

8) FILL RAM WITH FF-HEX
9) ‘ _
0) CHANGE MODE - 2716 MODE OR 2732-2764 MODE ,

ENTER OPTION:-

‘Flg.2: The ROMioader's main'menu, which is displayed 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 optlans L

at the end of vanous lmes means that the
“:command can be cancelled by pressing
‘the escape key (before the file starts to be
received, in the case of load commands).
- ‘Menu option 1 enables the ROM-

loader to receive an"ASCII Intel Hex file.
Error messages will be displayed if there
is a record type error (neither 0 or 1),
checksum, - carriage - return/ling - feed

(neither CR or LF) or file size (largér than
:8K) error. Once an error is detected, data
is still accepted but it is not loaded into
the RAM. This allows you to display the
'RAM contents and see where the error is -
located.

- There is also-a hidden feature: Whrle
waiting - at - the . ‘ENTER -OPTION:’

prompt, should a colon 2’ be received,
option 1 will automatlcally be activated
—-reducing the number of keystrokes re-
quired. This colon *:’, indicates the siart

'of an Intel Hex file,

"+ Qption 2 i very similar to option 1, but
loads Motorola Hex files. The error mes-
sages are the same, except that the record
type error message will be"displayed if
anything other than S1 or 89 is received.
That specific text line will not be loaded. -

Again“an automatic ‘load feature is
available, when the ROMloader receives

an S, This ‘S’ indicates the start of a

_ MotDrola Hex file,

~Option- 3 enables - receptron of an
Xmodem binary file. There is no check-
sum- error -message, ‘as Xmodem will
resend any data frame if there is an error.
There is however a file size error -mes-
sage, There is no automatic load function
as the Xmodem process is-different. The
escape option is also available. .~ .+
+Option -4 -allows the - ROMloader’s
RAM contents to be transferred back to

‘the host computer in° Xmodem format

where it can be saved to disk. :
To keep the file size small, the RAM at

‘ headmg

power up (and after functron 8 or 9 has

been sclected) is filled with FF-hex or 00-
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, opt10n 5 is always active.
The target system’s microprocessor -is
held in a réset state and the 8032 has ac-
cess to the ROMloader’s RAM. The
ROMloader’s LED will be on when reset
isactive. .

Option 6 is used o start the target
processor once a file has been loaded.
This also switches RAM access from the
8032 to the extenal target system. The
reset line is ‘de-activated, which allows
the target microprocessor {0 execuite in-
structions, The ROM]oader s LED will
now go off.

Option 7 drsplays the ROMiloader’s
RAM contents in the standard memory
dump format, 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 2 serial input buffer, there will
be a delay between typmg ‘Control-S’
and the display freczing, .-

 Pressing escape will Teturn y0u 1 thc
main menu, Option 8 fills all locations in
the ROMloader’s' RAM with ‘FE-hex,
while optron 9 fills all locations with
00-hex., - - .

Finall opnon 0 changes the mode from

2716 10 37307764 mode, Tho curentc. -

tive mode is drsplayed next to the menu

C‘ontmued on page 98



| THE ELECTHIINICS COMPONENTS

MAIL [lHDER
HOT LINE
008 335901

SMOKE KILLS

every year thousands of peaple die from .
smoke inhalation-caused during minor hofme
fires. Most of these deaths and considerable
property loss could have been avoided with
UNIVERSAL'S SMOKE SIGNAL- early
warning smoke detector.

The 8S-750 featutes:
A lonization sensor to warm of smoke and
fire even before flames are visible, .
® Extra loud warning horn to penetrate P
closed doors .. ..., -
1 9 volt battery (supp|ied) operation to

protect even during power fallures . -
¥ Installs in minutes M Built-in-test button’
l ® Audible beep signal to indicate battery

replacement required

CERTIFIED
100% ERROR FREE
DATALIFE [
" (ALL'PRICES PER 10 DISKS)

) "‘5.25 ‘DS/DD ~ $22.95"

‘ 525 DSMHD - $27.95 |
# 3.50 DS/DD $8.50 350 DS/DD - $28.50
50 DS/HD $16.95 3.50 DS/HD  $53.50

‘—--_—------------
el - DYNAMIC RAM CHlPS
. DESCRPTION -~ 19
N #164-10 (BAKX 1) $3.25°
44B410 (4K X 4) 075

{ CHEAPER THAN BEFORE
{ALL,PRICES PER 10 DISKS) -~
8 5.25 ‘DS/DD " $4.70

SPECIAL SALE PRlCE OF

e ‘f“/g{;&gs ' ; \\ it

ety

T D+
' $3.00
8260

CRI S B

~HARD 70 FIND CHIP SETS FROM -

8 IN914....$0.05 $0.04
i§ IN4004...50.08 50.06

&
-
(/-
2 |
2 |
S)
&
=
S
{+-)
—
o
§--
=)
el
o
m ‘
el
-
|

i 6021 ..

| 4125608 (256K X 1)
] 44256-08 (256K X 4)

'411000-08 (1

 IMEGX9SIMSIP -
" 4MEGX9SIMSIP’

%275
S $7.95
MEG X 1) $7.95 =~
$79.00
$335.00 .

$2.60
“$7.75
$7. 75
'$77.00 x}
$320 005

$¢¥$5$$$¢$5¢n
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'PERIPHERAL CARDS FOR COMPUTERS

B | XT CLOCK CARD ..
¥ | XT/AT GAMES CARD

& | XT/AT PARALLEL CARD....

8 | XT/AT SERIAL CARD

& | XT/AT MULTIVO(25,1P,1G

® | XT/AT MONO/CGA CARD
8 | 16 BIT VGA CARD 256K ..

| | 16 BIT VGA CARD 51 2K

- JAPANESE
" 'BRAND

‘| FLOPPY DRIVES

S ourtrsprOn L

{35 1.4eM
A 525" 1.2M,

$125 ;
: VGATYPE

|, 15PINHIGH

‘DENSITY

DATA BOOKS
. TO EXPAND YOUR REFERENCE LIBRARY'{
% | CATALYST SEMI CONDUCTORS ...$12.00 -1 7+
| DALLAS SEMI CONDUCTORS

f | MATRA HARRIS MEMORY

¥ | MOTOROLA CMOS LOGIC
MOTOROLA LS/FITL LOGIC ...
i | HITACH! QUICK REF GUIDE...

i | HITACH! POWER MOFSET
HITACHI 8/16 MICRO PEHIPHERAL $25 00

$12.00 .

" TYPE PLUG OR
oSk
- e §1.98 % -
“BLANK PG |
BOARDS

-{-340 X 14058 ... $0.50"
| 550 X 90 DS......51.00

550 X 250D8.....$2.00

(APPROX SIZE INMW) .

TRANSFORMERS

DIODES

DESCRIPTION .19 10+

IN4148...$0.04 $0.03

IN5404...50.20 $0.12

J§ INS408..50.25 50.21

'BRIDGES

3 DESCRIPTION .18 10+
A WO4.....50.50 $0.45
g8 BR64:-
i 6A 400V $1.50 $1.30

BR104:

1% 10A 400V$2.50$2.10
(@ BR354:

35A 400V$3.95$3.50

6800 MICRO

DESCRIPTION .18 10+

6809P..$10.50 $9.50
GBOQEP $9.50 $8.50
+.$5.50 $4.50

6850......$3.50 $3.00 |

‘SERIAL PORT
CHIPS

8250 1o $7:50
82450 ..

16550 NEW .$29.50

" EPROMS &
RAIIS

27C128, s $8.00
27256 ....oininiiia, $8.50
27C256....0ciecens $9.00

..$4.50

608126, $60 00

M2155

1 6v3.7v4, BV4, OV4
112v6, 15v@4A

$8. 00 :
M2175 :
12V@10A, 15A@8A,”
24V@ 5A, 15V 4.4A
30V @4A
- $30.00

‘| FERGUSON

PL.24/5VA
$7.50

“TRANSISTORS

DESCRIPTION....1-8 - 10+
BC547/8/930.15 $0.12
BC557/8/9%0.15°$0.12
BD139...50.45 $0.40
BD140..50.45 $0.40
TIP31C...50.80 $0.70
TIP32G..50.80 $0.70
M515003 $6.50 $5.50
M515004 $6.50 $5.50
M52955 ..$2.50 $2.10
2N3055...$1.50 $1.20
BUX80...$5.00 $4.50
M3802 ...$7.00 $6.30

.$99.00

FANTASTIC

COMPLETE *.
COMPUTER
- SYSTEMS

286-16 $1250
3865X20........$1475
386DX25C ......$1695.
386DX33C ......$1795
ABOVE INCLUDES:
1M RAM ‘ "
1.20R 1.44MBFDD .
40MB HDD

1512vGACARD
| SUPER VGA:

MONITOR , . ../
101 KEYBOARD -
25,1P,1G PORTS,
CASE & POWER
SUPPLY.

- 74HC
DESCRIPTION  1-B- 10+
74HC00..50.75 $0.65
74HC02..$0.75 $0.65
74HC04 ..$0.75 $0.65
74HC08 ..$0.75 $0.65
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
74HCA2 .$1.20 $1.10

| 74HC73.$1.20$1.15

74HCT74 .50.75 $0.65
74HC75..$1.20 $1.10
74HCT6..$1.10 $1.05
74HC85..$1.40 $1.30
74HC86 .$1.10 $1.00
74HC123$1.30 $1.15
74HC125%1.20 $1.10
74HC173$1.20 $1.10
74HC174 $0.90 $0.80
74HC221 $1.45 $1.35
74HC240%1:10 $1.00
74MC244 $1.10 $1.00
74HC245$1.10 $1.00
74HC273$1.20 $1.10
74HC365$1.20 $1.10
74HC373 $1.20 $1.00
74HC374 $1.20 $1.00

.+ - CHIPS & TECHNOLOGY - - .-
REPAIR YOUH FAULTY AT M BOARD

’ '82A20
82A2

" SUPER ST CACHE SRAM_

INCREASE THE
PERFORMANCE OF YOUR

386/486 MACHINESBY . .

EXPANDING THE SIZE OF
YOUR CPU CACHE RAM. .
M5M5178AP-25 (8Kx8) $19.50

MT5C2568-20 (32Kx8) $49.50 |

JQUALITY
IC SOCKETS

14 pifh 25520 . g *
16 Pifl.vene30 025 B TRADING HOURS:
18pin..........35 .30 LAY 8.305.30
20piN..ioives .35 "] 8.306.00

[ Friday
SRR Surisy 00030

THE

AR
107 MARGONDAN HIWY
HINGWOOD VI 3134

FREE
WHOLES}:.ALE
PRICE LIS
SEND BUSINESS CARD

 MLSMESENEMPT
ORDERS AND WHOLESALE
ENQUIRES T0;
[{

T HONE; (03) 6708478 1
‘Faxc(eaie7o008 R
- ISTROR2:
Do $1%9
T R HosuN
S R OGS - §25:449.99 7 $4.50
I $100-$199

000 FHEE

'THE ELECTRONICS G IIVIPONENTS

B PHONE: (03) 870 7087

POSTAGE RATES
$00
L §350 -

600

THE ﬂfcmmscowmfms sﬂﬂ




by PETER PHILLIPS

~ and ground terminals of the converter, =
" ‘These graphs were derived from meas- -

- worst-case figures. .
o 6V solar panel is connected directly toa -
e 4.8V), nearly S00mW of power is trans-

... ferred “to the battery.” This -drops to
- around 450mW for a 6V lead-acid bat-

© - receive around 300mW of charge power,

L ,Constructron Proyect

SOLAR CHARGER

| B F ree powerl Use the sun, even on cloudy days to keep a2V battery charged Or use rt to charge
-.NiCad battery packs, perhaps the one m your camprng hght = charge it all day, ready forthe nrght

N \;hme And aI! thrs for around $20

- This project comes from the people at
" ‘Oatley Electronics, who originally

o designed it as a solar charger for the .

. fluorescent  light wand : published in -
. November 1991, But as it tumns out, the !
solar charger can also be used with a

7 wide range of batteries, including a 12V
" lead-acid battery.

.. Boat owners are likely to be specrally

mtercsted as the unit can be used to
- maintain the: charge on a boat battery, -

~This may help reduce the number of
times a flat battery has to be lugged -

. home for charging, particularly if the -
. .bilge pump has been running for more -
. than the usual penod oo converter unit also ensures that charging -
- is maintained all day, even under cloudy
conditions. As already mentioned, these -
- graphs are for a cloudy morning in the .
middle “of winter, and given:-a warm
- spring -day, nearly. double the power:
transfer is obtained. So while the charge

+ But perhaps you're wondermg why

ool the electronics. Why not simply

* connect a solar panel dircctly to the

., battery? The answer can be obtained -
. from the graphs of Fig.1, which show"
v the power delivered by the 16V ‘solar
" v panel specified for this proyect to drf

. ferent voltage batteries, -

i

and thc hattcry c’onnected to the B+ and

 B- terminals, the power transfer is more
constant, averaging -over 350mW. But
the significant feature is that virtually
any battery from 5V to 12V can be
charg’ed — all from a 6V solar panel. .

If a 12V battery is connegted from the

B+ and earth terminals of the converter,

the power transfer is increased to about

400mW, In other words, by using the
‘most appropriate : connection,  batteries
‘with voltages ranging from 3.6V to -
over 12V can be charged usmg a oV

solarpanel. - -
_Although the graphs don’t show it, the

current will fall as the sunlight becomes

~There are three p0331ble connections; ! .

*“solar panel direct to the battery, battery . -
connected to the B+ and B- terminals .
_of the DC-DC converter, or to the B+ !

“ urements taken in winter at 9 o'clock-

. 7in the moming, and similar measure-. <
" ments taken in October around midday -

“give nearly ‘twice the power input.

" Therefore these graphs can be taken as -

As you can seé frdm the curves, 1f the

«-pack of four NiCad cells - (nominal

~tery and 400mW fora pack of three -
“NiCad cells. A set of ‘six NiCads ‘will

and higher voltage battenes receive vcry
- little charge,

When the DCDC e -
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less than for a direct connection.

+ Of course, 12V solar panel can also
- be used to directly charge a 12V battery, -
‘but the cost of the solar panel becomes
substantial. As well, charging will only .-
_occur under good sunlight conditions, s0 -
~on average-the efficiency will be less . -
compared to using the inverter, =~ .. .-
So from all this, you can see that the - ¢
-DC-DC converter part of this project en- -
‘sures the best overall efficiency, allows'
“virtually any battery (up to 12V) to be -~
~Charged, and keeps the cost to an ab 4

solure minimum..

‘Solarcells wﬁ~f~\,

Before we describe the project, firsta -
few lines about solar cells, in particular ‘-
their rating. Solar cells and panels are
~produced by a range of manufacturers .

o ety oes e wa s TR

i

 weaker, the perceht’agc-change will be e

and the standards used to rate them ate -+

 rather loose. One method is o rate the -~




OLAR
ANEL]

g

The circuit consists of a 400Hz oscillator aroiind IC 13 which switches the germanium output transistors Q3 and Q4. These
transistors supply two charge pumps, which together givean output up to four tlmes the lnput voltage. A 12V battory Is
best cofinected as shown by the dotted connection. . .. ... .. o \

power s ing the open circuit vollage and
the shott circuit current. Obviously, this

is a matherhatical impossibility, because
the' twolcan’t occur at the ‘same time,
Fortunaﬂ&ly most manufacturers gtve
fiofe useful valies. -

As’ the graph of F1g2 shows for
feasurdments taken in winter, the
solar pahel used in this project delivers

100mA. Under brlghter .conditions,
this power will rise to over 1W, The
manufacturer of the-panel takes the

better. fxtgure and rates the panel at 1W, -

Therefore the sunlight conditions havé
alot to/do with the power ratmg, and
obviously the manufacturer’s tating is
the best possible.

- The open circuit voltage of the solar

panel i{ a nominal ‘9V, but maximum

power is obtained at a.voltage around
5V to [6V. The short circuit current
(during| winter) is 130mA, but maxi-
mum power is transferred for a load
current| of 100mA. Therefore, the
values of the open circuit voltage and
the shott circuit current give a guide,
but cannot be used directly.

- An individual solar cell has an open
circuit voltage of 0.44V, regardless of its
surface|area. The-aréa: determines: the

current (capability -and “higher voltages
are "oblained ‘by ‘tonnecting cells in

setiés. [Jsing ‘an approximation; if you
assume a loaded voltage output of 0.4V
per-cell, the- operating voltage of the
solar panel under maximum " power

about j)()OmW at ‘a load current of

transfer COﬂdlthl‘lS can be determmed

,more acCurately, -

- In-Fig2, the panel has 14 Series"cori-
nected sections and using the figure of

0.4V pét section, an operating voltage of

5.6V is obtained. This represents an
average value for a range of sunhght
condmons, and is less in winter, higher
in summer. Obviously the output voltage
will drop o zero as the load approaches
a short circuit, but this calculated value
is reasonably - accutate for best power
transfer conditions. - _

Solar cells are readily availble inwo
forms, the amorphous type and the so-

“ called ‘photovoltaic’ type. Actually, the
term phiotovoltaic applies to both, as this

refers to the famﬂy of devxces but it

seems to have stuck o one type of solar

- cell, Solar cells are' made from silicon

and the amorphous type has the silicon
layer coated onto glass, with the rear of
the cell protected with a clear laminate.,

" The ‘photovoltaic’ solar cell ‘is a
mionoctystalline silicon wafer and needs

tobe protected by placing it behind glass

asitis fairly brittle. The amorphous type
is more expensive, but has the advantage
of being ‘ready to go’. :
However, if you can obtain offcuts of
the solid silicon' type, it’s possible to
construct your own solar panel to- suit

_ your needs.

Qatley Electfonlcs have sultable offs

~cuts and we'll explain Jater how to make
“up your own solar panel using these. If

This shot shows the printed circuilt board, Thé output transistors shotild be flxed
to the PCB with machine scraws, nuts and shakeproof washers. -
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Solar'charger “

you don’t wish to do this, Oalley =

Electronics also have the amorphous

panels, The ptices 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 iz the
use of Schottky diodes, to keep voltage
losses to a minimum. Here’s how the cir-
ru1t works.

~The Schmitt . trigget inverter ICla,

 combined with R1 and C1 forms an0g~ | =~

cillator operating at about 400Hz." In-

~ - verters IC1b and ¢ provide buffering and

drive power for the switching transistor
combination of Q1 and Q3. Similarly
IClc, d and f provide buffering and
drive for transistors Q2 and Q4. |

- The network consisting of D1, R3 and

off time of Q2 and Q4. This ensures that
- output transistors Q3 and Q4 are never
- on together, giving minimum power dis-
sipation and the best operating efficien-
cy. It also eliminates the posmbtltty of
thermal runaway of these transistors. .-
- Germanium _ transistors - have vbeer't
used for the output devices, as these
have a very low saturation voltage and
their current gain remains relatively
constant over the full operating cycle.
Silicon transistors are not suitable as
replacements. . . .
- The AC output voltage deve10ped by
the circut is applied to two individual
‘charge pump’ rectifier circuits. The
pump consisting of D3, D4, C5 and C7
raises the voltage at the positive output
terminal (B+) above that of the positive
- input from the solar cell, The charge
pump of D5, D6, C6 and C8 lowers the

The amorphous type solar panelfor the
project is shown in this photo. The -
~ panel is rated at 6V, with a maxlm_um
power outputof 1W. . .

74 ELECTRONICS Australia, February 1092

A 6V solar panel
g N banery fom BB~
RIS IR IR AR AN \
Q (TSNP NP TSI LI ARERURI W
3 M T T
-g E AR TS B WS . With inverter Vb
2o s e T N battery from B+ o eanth
18, e e o ‘
PR TR SN U BN f§ ; ot g :
m e % e m R
5 . 10 15
Voltage of battery being charged ’

Fig.1: These graphs show the power transferred by a solar panel rated at 6V 1W
to varlous types of batteries for different connections. Because the

voltage at the negative Output terminal
(B-) by a similar amount. The combined
effect is-an output voltage between the
B+ and B- términals that is up to four
times higher than the input voltage from
the solar panel, .« - i

. Power for the circuit is denved from
the solar panel itself, and by using a

14HC14 for IC1 the power consumption

is kept to a minimum, As already men-
tioned, Schottky diodes are used in the
charge pump sections to reduce the volt-

 age drop. Schottky diodes have a voltage

drop of about 0.25V compared to the
higher 0.6V for a silicon diode, and this
together with the use of germanium tran-
sistors for Q3 and Q4 gives a consider-
able reduction in losses. i

Construction
A kit of parts for this project is avml

able from Oatley Electronics (see end of
.. atticle), 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
7 transistors with machine screws, nuts
-+ "and shakeproof washers before - solder-
... ing theirbase and emitter terminals,

- In some cases, the PCB supplied by

Oatley Electronics may be slightly dif-
- ferent to that shown in -the layout
" diagram, Details will be supplied by

Oatley Electronics.
.You may want to fit the board inside

.- a box,.depending on your intended

.measurements were taken In winter, these graphs are worst case,and a power

€3 delays the tum-on time of QI (and of over 1W can be expected In summer. .

'Q3) and D2, R4 and C4 delay the tum-

use of the | protect In most cases, the
enclosureshouldbeweatherproofasthe

project is intended for outdoor use un-

lessyouplaceitbehindawindow. Alter-
natively, the solar cell panel can be
connected with longleads and thecon-
vertersectionlocatedindoors. .-
When the board is assembled it can be

~checked by applying a DC input of

around 6V. The current consumption
should be around 20mA and the un-
loaded output voltage about 21V or so.
If you connect a 1k resistor as a load to
the circuit, the voltage will drop (to 20V
on the prototype, gtvmg aload current of
20mA) SRR :

- output 've)]tage {volts}

2040 60 80 100 120140 -
load current (mA). ,. ... ..

Fig.2: This graph shows the power
transfer of a 6V 1W solar cell varies for

-different load currents. Notice how the

test power transfer occurs at a load
current of 100mA. As for Fig.11, the
measurements were taken In winter, so
expect twice the power in summer.



The 1nJut current under thxs condmon
will increase to about 140mA.

' The lear panel

o As dlready mentlonéd Oatley
- Electronits have offcuts of the ‘solid
- silicon’ type of solar cell (photovoltaic

type), which can be mterconnected o .
- is obtained by joining the top of one cell

to the bottom of the next, and so on.

E give a commplete solar ‘battery’.
O Cells 4
crease the output voltage and connected

e connected in series 10 in-

in parallel to increase the output current.

Ideally, all cells should have much the

" same area — as the smallest cell will
* letermine the maximum output current,
To connect the cells, one wire is

soldered to the common track on the top

~of the cell and another to the already

tinned reverse side. A seriés connection

Connecting the tops and the bottoms of

. The pcia layout, i you want to make ‘your own. Ready-made boards are also

avallabie from Oatley Electronics.

" To \ . E
BATTERY

» The Ia;Loutfor the converter PCB. Boards supplied by Oatley Electronics may be

o sllghtljr dIfferent requlring two Ilnks to be f:tled :
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: ‘tWO cells will glve e parallel connec
--tion,

“ track on the cell front or anywherc on
the reverse side. Apply the soldering
iron quickly to complete the connec-

* tion. Because they are already tinned,

avoid cell dam&ge

ready for work. The amorphous panel

- When you've connected the desired |
- number of cells, the complete unit-
‘shoutd be housed under glass. In the -
‘prototype, the interconnected cells were -
sandwiched between two plates of glass ..
- and the glass plates glued together (and
“sealed) with silicorie glue, The result-
~ing panel will be quite strong and

" To solder the wires, first tin the wire
then place it in contact with a suitable -

~you don’t need to tin the solder points
on- the solar cell before soldering,
Nawrally you should' perform the .
‘soldering task 45 quickly as possible, to - -

~-won’t require any additional construc- -

tion and can be connected dlrectly to .

the converter,

‘Using the charger

To use the solar charger, _snmply con-

nect it to the battery being charged using
Fig.1 as a guide to deterniine the best
-connection. If you intend charging a
~ 12V battery, connect the battery be-

~ tween the B+ terminal and the earth ,
.. ‘terminal (solar. panmel negative ter- . -

mmal) of the converter.

or slowly charge it, depending on the
" sunlight conditions. This will be par-

" The charge power to a 12V baitery

{ - will vary between 400mW and 1W,

. giving a charge current ranging from
30mA to over 80mA. This current willat .

least maintain the charge of the battery

ticularly useful if the battery is left unat-

tended for long periods, as all batteries -

~Jose charge over a period of time.

1" Typical applications -are for “boat
|+ owners, campers or anywhere requiring -

212V 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

NiCad ¢ells, and a set of six NiCads will

| be charged at between 50mA to 100mA.
At this rate, a set of AA cells will be -

~fully charged after 12 to 14 hours. Use -

/| - the graphs of Fig.1 to determine the -

charge current for other batiery voltages,
where current equals power/voliage.

So there it is, probably the cheapest - -
* solar charger project ever published, The
power itself comes free of charge, and is

~-available whenever -and whcrcvcr the

sun shines. R
5
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il AYCAR FLECTR
| YIDEQ SWITCHBOX ~ NEW pigital Sound Level Meter (— @@ /s
ECl TVhas N This quality sound level mefer is made by TES and has many praclicat applicalions fof AYCAR FLECTR
£l molgol ‘ professional an home yse. These applications Include measuring noise levelsin . . - jAYCARELECTR
ol enough - [ faclories, schools, auditariums and home HiFi applications as well as noise pollution, -~ . AYCAR ELECTR
col Cinputs, soundmakers including car afarm sirens, home burglar alarm bells, motor vehicle engine AYCAR ELECTR
0] thenthls mioise levels etc.The precisely cafibraled meter features afarge LCD display and funclion AYCAR ELECTR
awitch sign and unil indicator for instant measurements anywhere. ‘

g il . L AYCAR ELECTR
el il solve <" & FEATURES: # Maximum level hold ® Ovar and under range inditalor ; JAYCAR ELECTR
el sourpoblms. Most TV bave only one o ipus. I sesomes il i | o Pookelszeand lightwelght » AC and DC signl outpulfordala . * HavceReLEcTR
ol when you purchase a second VR or a TV game or a laser dit, . Howdo \analyslsand recording © Intemal oscilation System for calibration TAvcaR eLEcTR
¢yl you connec! 2jor more components fnto one Socket? This swilch willsolve - "Aar}dGwelght;lngstorchecklng ln'w:rlpllancevdlhsafetv AYCAR ELECTR
| -t problem. |t s 3 inpuls and one output o the V. Al comectons e v ,_‘ reguialons as we asacou?llcﬁnalyss Fastand siow AYCAR ELECTR
-t REA pugs and each input has 3, one for video and lwo for audlo (L and B, .~ dynamic response setings loc kck peak and average AYCAR ELECTR
2| - Onoe vired, ll components can e Iewired in permanenlly, Theswich -, -1 oIS evels  Includes quality case AYCARELECTR
e Toguires 0o poker leadfor connection fom the ideo slch boxand TV s -+ ;1 See 1992 calalogue for full specficaions " * o AYOAR ELECTH
0| tpped (RCA - 3RCA). Sie 1931 x4600)x 2. (7 decallintoany Jayar stor.” _ y AYCAR ELECTR
& | s $49.95 | ';‘j Gl MRG0 - o 3239 50 h ;o JAYCAR ELECTR
C1 Y e, JAYCAR ELECTR
: i | ‘t 3

¢] AUDIO SWITCH BOX gmgw 'METEX' END OF MODEL RUN OUT SALE JATcerCT
e B v rao m

Yo7 em——— Model 3650 SRR S SO 1
of ot | ; 35Dlgnmsplaytrequencycapacllance lransislor test _ gy : : JAYCAR ELECTR
0 gr?([mh\ Clos B e e . 20 ampcurrent, Carry case. CalOM1555 : 'pAYCARELECTF
o s, 1w Normally $129.50 AVCAR ELECTR
“C then this swich il sove your problems, There are many components - :* Nowr $109.50 wd [AYCAR ELECTE
CTY * avallable now for HiFt sysiems including luner, casselle deck or 2, VCR, CD .l 15% $93 08 . PAYCARELECTF
C1Y - player Slereo TV, DAT, laser disk etc.. Most ampiifiers don't have enough ed  JAYCAR ELECTF
“C1N < inputs, Thisaidio swich box has 3 ses of RCA sockelson e rearforany "u - JAYCAR ELECTF
C11- < hrep ofthe abgve, and one set for the output o the amp.. This output lead is Model 4650 ( - JAYCAR ELECTF
<GT| + suppiid with the swilch (2 RCA fo 2RCA plugs). There is more input on the < " 450igh, reqency, railor e, capacllanm oty hold . HAYCAR ELECTF
CN smilgh and llslgrawalkman. S0, now you can play yourwalkman Hough - o1 aun et canry ase, A IAYCARELECTF
CIY  your i FiSeréo with a minimum of fus, The connecionad for tis s aso * o160 - : HAYCAR ELECT
=GR~ supplied (3.5 plug 1o 3.5m plug - sterec). The seteclor swilch has push - JAYCAR ELECTF
CTH < ultons and once the uni is wied up, all components can be ef connecled. Normally $189.00 “ VAYCAR ELECTF
Eg Regies o ower, SIzeI38(L)x29(H)x39(D)rnm " Now $169.00 - }jfmg Eﬁg};
01| - catac-1660 349 95 o Lt ;5/ $143 65M S e (JAYCAR ELECTF
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£ CELLULAR PHONE BATTERIES & BATTERY ELIMINATORS (53000 TWITL FE&E@@ER‘]@W

Battery Eliminators ey §OUr Car, LSB your cars ,
ECX power and save your elephones batteries. Simply slide the baflery pack oul of the phone and replace o Capaolarce o Trnsisorlesl < v+

Eg} it with the Eliminator, It has a curly cord attached with a cigarelte ighter plug. -~ .+ - 3“9[;0{! 2 * One hand operafion i
0 Batteries Why not keep a 2nd baltefy charged up for your cellutar phone: You]usl Brand new model for 1962, Save $20 over g modelwhich .

L] dont know wheryou may need 1, teplaces. This DMM s hotised n 2 bright yellow drop-proof case. it

LECI ; o has a frequency counler capability to 200kHz in 3 ranges, as well as @ :
NEC 400 Seaies. MOTOROLA 9800/0500 XL

LECT ok capacitance tester in 5 ranges, Jogic circuil and confinuity beeper and -
Lecif Battery Eliminator Battery Eliminator cawe.si $59, 95 over range indicaor, low balery ndicalr, auto pover of, 3% igial
LECT Ba ftery PaCk CatSB 2314 $89 95  LCDdisplay, 12 months warranty. Also inchuges the unique one hand °
LEcT) Cat MP-3116 50.95 operalion feature whereby probes can slide mount into either side of

-4

LECT Ba ery Pj[(;k (6 700mA) ) case, 50 only ong had s needed-to hold both the melerand probe lipin £

LECT contact with the fest point, - Siide-mount will store lexl / s

egy] cal 88 2315$ 995 ; leads and probe. -Si7e (87(L) x 88(W) x 37(H)mm..2*+ -

LECT g ‘ Gall lnloanyJaymrslorelorlullspemfucalions

LEC

el ciowten $109.50

LECY

it flm 5% $93 08 RTINS o ii

LEC]- . :

LEC I\\IZEW K]ZT 4 CHANNEL GUITAR MIXER/

tgg NOVATEI. PTR-800 SERIES PRF AMP KIT

LEC MUTURUL MICHU TACPT .. Battery EllmlnatOF | Ref Siicon Chip dan 1992 G b 1 YAYCAR ELECTR
LEC _ TamMp-3112$59.95 ") This kit replaces our very popular £TI 467 * -2 AYCAR ELECTR
e} 500 FLIP } T Pack - 7| miver preAmp rleased way back n 1980, o bivcareLecTs
) Battery Eliminator " attery Pack - This prjec lkes avanlageof e ew ow | IAYCARELECTR
LEC E ST casen2$99.95 0 | noise, low cos! op amps available. This kit AYCAR ELECTR
e | campar0$58.95 oo PTITEEIIRIE S s separale bass, midrange and teble . |PAYCARELECTR
LEC] Battery - .1 - T ' conlrols, very low noise and distortion, “IBAYCARELECTR
e y ar - | separate input level oontrols plus an oulput “e | WAYCAR ELECTR
LEC PﬂCk : ] level control..ideal for use with mostmusimllnslrumems!romkeyboards logullarslo!apedecks In fact, youmn AYCAR ELEGTR
LEC . s | foed ft with jusl about any audio signal. 11's not jus! timiled to guitar oulputs. it inclydes PC Board, * - |JAYCAR ELECTR
LEC] (6V200mA) . 34 S . 7+ polentiometers; input socket and all speciied components. The kit does nonncludeoptlonal ground phonenor AYCAR ELECTR
ECY CalSB-2310 ] ] the 15V supply board (Cal KC-5038 $1295) ‘ .. |IAYCAR ELECTR
EC N ‘ " |#AYCAR ELECTR
5| $79.95. 5 s $949.95 Less 15% . $42.46.‘ {JavcaneLecs
§ J Remmmmemesssgrc Ty ttvE oy .w.mu.ﬁ:r.--"-—x" M,mmmmAYCARELECTR
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out next month

ILABLE FREE

with March addition of Electronics Australia

and Silicon Chip Magazine

Pick up your copy from any Jaycar showroom for only $1.00
or send $2 to

PO Box 185 Concord NSW 2137
| and we'll post you one

‘Users Guideto = COMPUCLENE 'SCREEN CARE

e : : oy . Tmsproduchsdeslgnedlocleancompulerscreens
Cellular , Is:ascﬁlr:ﬁlt;’ct is + s ani-salcand is suppfed n a bote with a pump
. o . acfion spray. Simply spray on-and then wipe olf
_T:'Epll‘:“eisr C 2. designedtor .. 250m! botlte. $ 1 0 95 ‘
.« ASI0/ POC I .. .tlean computet -+ Cat NA+1030 .
“ByNBoucher " S yeboard, ‘

e CA

This bookaddresseslhnlealums mylhs and lhetacls o

that are an important part of cellular radio, WAlh this c?sesgcabll_ngts, 10V AC 1 Al‘l‘m Plug
informalion you should be well equipped lo choose the best mobile phor for your ?c' upplie : P k e
‘purposes. Knowing how cellular radio works, you will ba abie lo get the mostout . inapump «..~ g ac 'y

of your invesiment.-Chapter headings include: ® Choosing a phone # Cellufar *“action plastic This plugpack

syslems # The network @ Antennas # Ballries e Faulls o Functionsand features bottle. Spray Is usedloa ;
® Coverage # Faxand oler dovces « Privicy @ Roaming o Digialcelluar 1t g0 2 i - farge extentin . |
then covers each country separalely including Australia; NZ, Hong Kong and other i ’ modems .
Asian counlries.-An excellent book. See review in EA Sept 91. 'ga‘tNA 1‘032 ‘ ansv:]grmg )
\ o 1032 machines an
casc-140 $9.95 LESS 15% $8.46 $7.50 L
: ‘ PY FAEE Rty s ootless
Scoop purchase of university SECRETS OF o b (G /.
Paten paHEI meters RF DESIGN -4 thls one will replace a OV AC plugnack. -Supplied
amous Universly Palen brand type HK 35 edge-type pane melers. By Josepn J Carr wilh 1.5 melres of cable and terminales o2

n clear, non echnical language he ¢ 9 mm DC plug,

th ' ' ’
uthor explains what RF is, how It . Cal MP 3025 $19 95

works, and how ft differs from other

AVl are 0-200mA FSD, impedance 66092: Require panel cut out 35W x 14mm ¥,
Units can be back-fit. 4 Scales available:

eciromangetic frequencies. Packed
with hundreds of helpful diagrams and quotations, this hook covers everyihlng from
nlennas to transislors, including how o;  Repair variable
apacilors # Align RF circtits # Design and wind induclor
coils » Cope wilh electromagnelic interference # Design

and construct simple wire aniennas with 10 basic programs

A= VU' -20dB 10 +308 black and red on stiver hackground @
Cat QP-5070

B - V' -20d8 o +3dB sliver and red on black background

Cal QP-5071 1

(- ‘' (Communicative signal slrenqtr meter)s 91 black scale and slol lo 40+
on red against silver background. , A

Cal QP 5072 - : R -

D-LowNora! - owseae i red) occuples app}ox 60% of scale. Normal * Design and bultd RF ampiir and presetector drults
scale the right hand 40% 4 * Bulid a digital RF amplifier and preseleglor cireults e
(3l QP 5073 and much more. - You'll also leamn the basics of receiver

peralion, the proper use and repair of components in RF - -
Irculls and the principles of radio signal propagation from -
0w Irequencies 1o microwave. 403 pages sollcover.

caeri0 $39.95

All meters are olnerwlﬂse Idenllcai Tney can be pulled apan wllhoul damaoe and\
any scale you like easity mserled Grab 2 few while they las! Quamy'
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U : . PAYCARELECIR
a LAMINATOR Pice '~ GREEN NEW MINI FAN -~ pucedsrs
<1 breakthrough! Below $100! | 4o 40mm x 20mm (di; (157" x 167" 0.7, [ AICARELECTR
T JAYCARELECTR
o7 Up untllnow if you wanted to purchase a laminating machine TEN L Ideal where size is a factor. JAYCAR ELECTR
o to laminate business . | ATTENTION _ Specifications: e T  VAYCARELECTR
o cards, itwould costyou'  POT PLANT .0 “ Bearng ;. - - -Sleeve’and ball béaring” "/ JAYCAR ELECTR
o upwardsof $400. Jaycar WNERS @ * Voltage T 12Vnom;102-138volts - BavesneeT
01 +is proud to-announce the: Ty areen humb il adise you Current 100mA IAYCARELECTR
T i arrival of our own direct . wpey to water your pot plants, Put . Inputpower o 12watls e AYCAR ELECTR
ol | imported laminator that oy agh po planand when tey Max air flow 0.15 (m°/min) JIYCARELECTR
on Lo p— will not only do business drv. Green Thumb plavs atune, 1t -Max air pressure 350 (mm-Hy0) IAYCA R
s cards, itwil also laminate o o areen UMD A&y 8 UM, Noise 30dB(A) - [AYCARELECT
c¥ | ohotographs as wel. Ifs requlr:ahsa?neAAAbaﬂerywnlcn lasts Wt S0B(A) oy JAYCAR ELECTR
gT | 80 simple fo use, you can gﬁ?mﬁ%g(ma)mm Green Cat YX-2502 mgﬁg%g
rotect and preserve your 2 )
o, e hoe b Tou S agonic.., . $2250 ... ... IAYCAR ELECTR
g% x6')(100 xci‘SOmm) business cards, recipes, membership .., . e w'FTE Y KT ; \ mgﬁ; Etgg.rrg
1 cards etc.” Gperates on 240V AC. Wil heat up In 2 3 minutes - ARABA 2" JAYCARELECTR
o1 Come mto%hy store for a demo. -+ - CAT SB 23158195 JAYCAR ELECTR
Cat XL-250 .
1 : 7 Lepe S . JAYCAR ELECTR
¢l Laminating: iards available i only $99 95 C tXC-0250 $6 95 ; = , JAYCAR ELECTR
Cl Business tard size Photo size . IAYCAR ELECTR
€1 g5 x 57mm Pxt 100 156 x 112mm Pkt 24 SELECTABI'E SIX SOUND M@HT @AM JAYCAR ELECTR
Ch Cat XL-2504 Cocaxvesos | SIREN R IAYCAR ELECTR
0 $19.95 ' $12.95 The very lalest in sirens. Use It o5 your car alarmor just for fun. This RE&AV KDT 4 JAYCAR ELECTR
g I it | amazin iren s sixciferen! sen sounds whichcan bowired up hvougha | o Chip- M mgﬁ;&ggg
g ; - -1 rolary swilch to switch between them. Any combination can be connected : REEEIIRT NN
g} SPEAKER BOX TERMINAL WITH | togetvertogive iferentsounds n a . ‘ ,2"]*99?”9"1991 . pt oall i 8 JAYCAR ELECTR
I \ | rolating manner, If you were to describe Thissimpleproject . 1T 4] HAYCARELECTR
o IEeAamecuéjes rgn%lr‘i(gEl;l;gse slze speaker cable | (e Sounds youwould saywhoop dlwsyovlomonlora ] o JAVCARELECTR
€T 1o vour speakirs, Size 92(W) x 78(H)mm. whoop, faser gun, two lone warbler, - . Hootway or a palh using * .~ Lpirwbeneitt < HAYCAR ELECTR
your sp ze 92(W) x 79(H) ‘ 5
g} Cutout size 74(W) x 54(H)mm .| Soreamer,beep beep. Glve your caror -8 awn hlmrg red lght bt;;;ﬂ ol s AYCARELECTR
O} oot PT-2008 TS house alarm 3 unique sound to others, When someone ¥ ) e imasar” [ IACAR ELECTR
1 : Opeaed n 12vol DC ndstund % Irough e beam, 1 rigers an afarm for a1 secord period. - IAYCAR ELECTR
194,95 : K pressure level on mos! sounds is around - : Kt includes PC board, case, panel and all specified parts. - }IAYCAR ELECTR
01 5 11508. Size 105(H) x105(W) X B . Plugpack and optional relay are not supplied. Plugpack Cat.” - JJAYCAR ELECTR
| 10(L)mm MP-3006 $15.95. Cal. KC-5106 .. VAYCARELECTR
o "HUAYCARELECTR
cd 1515 $34.95 Lese 15% $29 .70 $32 50 @ < A CARELECTR
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20MHZ 16-CHANNEL LOGIC MONITOR - - NEW MODEL 20MHz CRO - [womecm

ECY The QP-22%0 isaaompacl 20MHZ, 16-channel logic monilor with unique, custom IC design. zAulodetechonotpowerand +Quality Hunhg Chang Model 3502 IAYCAR ELECTR

ECY ground pins makes Instrument usage an easy, clip-on-and-view operalion. Autodetection N IAYCAR ELECTR
EGY of both TTL and CHOS logic fevels Is also provided. .The pulse fatch function easlly -~ INTRODUCTORY PRICE $699 - Juvoanciecrs

-ECY dotocls and displays short-duralion pulses. Funclionally cquivalent losisteen 20MHz 574 ol fess 15% $594 15 v JAYCAR ELECTR
LECY loglc probes, the UT-2020 also provides indicalion of high, low and pulsing inputs.4f the - m..._ Fealures Include: « TV signal Iriggering  High relfablily » Low power < .. - | AYCARELECTR
LECY pulse repetiton rale is over elgh! herkz, the pulse LED flashes at an 8Kz rate. The custom ., consumption (19 walls) » Lightweight (6.5kg) © Wide bandwidlhand high .~ {AYCAR ELECTR

LEC] lCdmgnaHowsuﬂoﬂheumlaclockratesnlupto?OMHz 'sensmwty‘Fronlpanelelec!nulIraoerotalor(seecaraiogueforfulldetalls) | AYCAR ELECTR
LECY sparifcations: i o CROCALOCIO0 - L o AYCAR ELECTR
LECY Coesteg -4 - CMOS & TTLdigill 16-pinDIP masimum~+++# 4+ 2 AYCAR ELECTR
-LECY configuraion .~ 1, Dual in-fine clip-on package with oulpuls Iorscopemnmlorlnm _ . PROBES
tgg} Ingul mpedance | 1M (approximate) . ’ ", Cat. QC-1902
: Displa , .+ High LED on | [
e L e ot '>-$jzfoze;% _ I 0 LT
LECY ) puises LEDbinking $335700 BE S /1C/7 ELECTR
“LECY operational requenicy  -OC lo 20MHz o AL d” - : AYGAR ELECTR
LECY aichmode |-+ Latches first pise defeclod untr anually reset . H2required) | : , AYGAR ELECTR
"LECY operaiona vollage| 41015 volls D il P20 - AYCARELECTR
LECE venclage potecion 20 vells absoluemarimem - ‘ S /CAR ELECTR
LECY Tompurature ange |+ a0 lgize e ONLY ‘ S //CAR ELECTR
’[E(é Dimenslons | \‘,_86x34x3cm(HxWxD) e $79.95 LT ﬁ;gﬁggiggg
.: = \ ) . \ e - ; : - xYC E
" WEADOFFICE | POST&PACKIG . | MAIL ORDERS MAIL ORDER VIA '5‘ AR HLECTh
.. Leads Stest Rhods 2138 i‘zggggg 575 | 0. Box 185 Concord 2137 - puee gy . popghogas oaLy Y4 ELECTR
. Telephone {02) 743 5222 $50:$gg'gg g55y | POAD FREIGHT ANYWHERE IN (008) 022888 . - 'YCAR ELECTR
FAX{(02) 7432066 ... ”| qvension . sago | MUSTRAURURZNOISISS0 - yori (03) 7036140~ LITIREECD
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o only ‘works in-bright sunlight, but not at

Expenmentmg
with Electronics _

a AbyﬁisTEHMURTAGH

L:ght switch

i ,*Here s another method WhICh you can use to swnch a cwcun on of off — llght 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 canuse

the hght falling on the detector to switch ona normally -off circuit, orto switch offa normally onone..

“+In our previous circuits, we have looked
" af various ways of switching a circuit —a

\ - fouch pad, a time-delay, even automatic
-+ gwitching on and off at a controlled rate by

5 an astable flipflop. Another common way

s to use a Light Dependent Resistor -
~+* /(LDR), and an LDR is the control feature
N “,f_fof this month’s project, -

LDRs - change their resistance qulte |

«+ dramatically when exposed to light, and
 this changing resistance can be used (o bias
"a transistor on and off. The LDR resistance

e vary from very high (ofien megohms)

- in the dark, T quite low -(even just

! hundreds of ohms) n the light,

+ Sitting on the bench, under a ﬂuorcscént
' lught, our LDR had a resistance a little less

\, * " than 10k ohms, so we designed our circuit
o switch somewhere around this value.

- However, this 10k value is not critical.

. Sometimes: you need ‘4 light-activated
~circuit 1o turn-on when it goes dark, ¢.g. ¢

: - security fighting around your home; and

. sometimes you want it (o furn on in the
we have used arelay 10 control the circuit’s
output. By scparating the sensing circuitry
from whatever is switched means that there

- .. is no chance of the switched load mwrfer-

- Tight, either bright or dull, e.g, a timer-con-
~trolled automatic watering system: which

night or when it’s overcast or raining!

- This circuit is capable of doing all this—
. switching on (or off} in the dark, switching
~.-on (or off) in the light, or only in bright

- light. Of course, for safety‘ reasons, we

2 G2 R3 QIR6 Q4.
LDRQl R4 RS

~ Here'’s haw fo' Iay outthe companents onabreadboard. The It you w:sh to etch your own PCB, here is the full slze 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.

don’t suggest that you use the relay to
- whether the relay is switched on or off, If
you don’t plan to actually switch another - -
- circuit. with your light-switch, then you -

switch 240V mains power — this project is
definitely designed for a low, 9V supply.

* As'well as learning how to use a LDR,
-another new feature in this month’s circuit

is using two transistors to form a Schmitt

*“trigger. Such a trigger lets us turn a circuit
hard-on and hard-off, even if the tum-on o
voltage hovers around the critical on-off .. '
\\COnstructlon i ‘

- “Construction of this cxrcmt s qulte 3
straightforward. If you don’t use the PCB .~
design, then you will have to solder wires -
to the relay and switch (S1) contacts, This .

value. But more about this Jater.
“Again, (as in our touch-switch- circuit),

ing with the sensor,

So switch on or off whatever you hke -
“alight, a flashing 1nd1cator a buzzer or
~asiren.. \

v 80 ELECTRONICS Australia, February 1092 - -

“We have included a LED to indicate -

may wish to save the cost of the relay.

Just omit i, along with its prolecuon o
diode D1 — the circuit wxll work ﬁne =
without them, '

will ‘be necessary if you are using strip- .
board or a breadboard — the relay and - - ¢

switch Jugs are too large to fitinto the holes -

on such boards, Even if you make a PCB, .

-you might even prefer to use this method to

«etching negarl ve from our Reader Servlces Division for $2
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The schelmtic dlagram shows the Schmitt trigger (based on trenslstors Q1and

connect e sw1tch to the board because it
takes a fair bit of work to cut sots Jarge
enough to'take the switch lugs. -~

Start your soldering with the more
rugged cdmponents like the switch, resis-
tors and |trimpot. With the other com-
ponents (diode, LED and transistors), take
care that lhey are connected the right way
around.

. Remen ber that lrans1stors Ql and Q2
are NPN fypes (BC548), while Q3 and Q4
are PNP (BC558). It is quite easy to ac-
cidentally interchange them, especially as

their E-B-C layout is the same. . Check -
Fig3to: whrch p1n 1s whrch on these
compone

«'We need a smgle pole double-tluow
(SPDT) pwitch to vary the circuit from
being normally-off to - normally-on.: For
conveniehce, we - selected * the . chedper
slider-type  switch and - (as’ mentioned
above), for TIeamess, soldered it dlrecﬂy
ontothe PCB.

In fact, we used a doublepole one as it
was av lable — hence the extra’ set“of
Switch pads on the PCB. The two sets of
pads are|connected in parallel, 50 you can
solder 10 either side; We found the side
closer to the edge easier to access. Of
course You could use a toggle'switch in-
stead ofJ‘a slider (casier o use, but more

02), folldwed by the two relay drlvers (Q3 and Q4).
costly), or even drspense wrth a switch al
together and just swap the wires over.

If you do use a switch, and use smpboard
or a breadboard, take care with the wiring
connections. The centre terminal (pin 2) is
the ‘common’, which is soldered to the
relay. Swiich §1 connects pin 2 to pin 3
(‘NC’ — normally closed) or to pin 1
(‘NO* — normally open). ‘NO" is con-
nected 10 the collector of ‘transistor Q4,
while ‘NC’is connected to that of Q3 With
thesc connections, the ‘off” (up) position of
the switch means that the relay is normally-
off and needs lhe hght t0 mm 1t on,

Changes

quired becausc different LDRs have dif-
ferent resistances. And it also allows you to
vary the light intensity required to activate
the switch, You might Like your circuit to
react 10 normal background light, or sun-

light, or a direct beam of light from a torch,

Just adjust the sensitivity unti it switches at
the light level you require.

. For example, with the slider switch in s
up position, turn the trimpot clockwise
unti] the LED switches off, Then slowly

tum the trimpot anticlockwise until it just
switches back on, Move your hand over -

the sensor and it should block enough light
to tumn the circuit off, You have adjusted
the sensor to distinguish: between bright

and ‘dull background light. The ‘same
Process can be followed with any desned
wnchmg light level

How it works

Resistor R1, the LDR and the lnmpot
RV1 forma potential divider which is used
to apply bias to the base of transistor Q1.
The darker the surroundings, the higher the
resistance value of the LDR. While the
LDR resistance is high, the voltage drop
across it is also high. Hence the voltage ap-
plied across Q1’s base-emitter junction i
insufficient to turn the fransistor on, But as -
the light intensity increases, the resistance
of the LDR drops, so that the voltage ap-
plied to the base gradually increases and
evenmally switches on transistor Q1. .
 Transistors Q1 and Q2 (both NPN type)
are not connected in our normal Darlington
pair configuration, but as a Schmit trigger.
Our need this time is not so much for a
high-impedance amplificr, but for a definite
switching one. Once the circuit tums on (or
off), we want it to stay that way, even if
there are slight alterations to the bias volt-
age. With an ondinary amplifier, it is very
easy for the input voltage to vary slightly
up and down, This is caused by a slight

~ drop in the supply voltage when the relay
- switches on ang
.Trimpot RV1 is mcluded S0 that youcan .

vary the sensitivity of the circuit. This isre-
 then this slight drop will immediately turn

- itoff. But with the relay load removed, the
- supply voltage rises, so Q1 will now turn
- back on — then off and on, off and on.,

loads the circuit. So, if the
voltage applied to the base-emitier junction
of Q1 is only just sufficient to tum it on,

The relay contacts will start chattenng as
it rapidly tums on and off!.

- To avoid this happenmg, the Schmltt
mgger uscs positive feedback. When tran-
sistor Q1 turns on, Q2 ensures that Q1’s

+ base-emitter voltage becomes more posi-
- tive, Q1 turning-on tums Q2 off — and the

more Q2 turns off, the more Q1 turns on,
The key o the Schmitt trigger s the

el ng . RELAY .
ey e ‘CU‘TACTS

‘‘‘‘‘

%

Flg 1
constriction. Note that the side leads of
straight into the board but are benttom
next track out on each side,

rJshows -the* component layout for - breadboard

Q1 and Q4 do not go
ake contaot with the

Fig.2: On the PCB you can see the double set of pads for
‘the slider switch S1, which allows the use of eithera DPDT
or a SPDT switch. Fairly large holes are needed to solder

~the slider direct to the board. -

ELECTRONICS Australia; February 1992
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| Experlmentmg

common emitter resistor Ré. 'Ihe emluer
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 trangistor,

. Let's suppose hat Wearem the dark, and ‘

‘ the LDR resistance is high, So transistor
Q1 is off and Q2 is on. Current will flow
through the 1k resistor R3, then Q2, and

~cause a voliage drop -across the 10 ohm

 resistor R4 (But if Q1 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 sma]ler)
S0, as the light i mtensny on the LDR in-

- creases, trangistor Q1 begins to turn on,

-~ ‘transistor Q2 begins to furn off, and the

voltage drop across R4 becomes less—the

Jarger current from Q2 is being replaced by

the smaller current from Q1. Since the volt-
age drop across R4 is becoming smaller,
this means that the voltage across the
base-emitter of Q1 increases. This is our
positive feedback’ —as soon as Q1 starts
to turn on and tarns Q2 off, this tums Q1 on
harder. Very quickly, Ql is fully -on and Q2
fully-off.

The same apphes in reverse. As soon as
fransistor Q1 starts o tum off, it s rapidly
turned fully off, Rather than risk interfering
with the operation of the Schmitt trigger,
fransistors Q3 and Q4 (PNP type) have
been added to do the actual switching of
the relay. This approach also ensures more
reliable operation, since we are using a
12V relay {cheaper and easier o find), run-
ning off a 9V battery supply.

- Transistors Q2 and Q3 operate together .

— with Q1 off, both are switched on. If the
telay was connected in the place of RS, it
would be switched on in the dark, and off

inthe light (normally-on).
. Hence we also need transistor Q4, which
actsasanmvenmg switch, to have the0p
‘ -=
I@I o
: . DbDE _ \
[ =
CBE T '
© B EECTROIIC CAPACTOR
CEom  emenote
C = colector - = cathode

Fig.3 identifies ‘the ‘leads for those
common components which must be
inserted with the correct orientation.
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| Miscellaneous -

PCB 90x48mm, coded 92L802 .

1 9V battery 2 '\

1 SPDT slider switth - . '

1 PCB mount, SPDT 12V Mini Relay

1 LED, any colour cor

1 LDFl ORP12 or similar

Resistors

All 1/4W, 5%: ‘
210k R1, R2 brownblack-c)range
11k RS brown-black-red ,
1 100hms R4 .. .. brown-black-black .
‘2 47k R5R7 yellow-purple-orange -
147  R6  yellow-purple-red

1 8200hms R8 - grey-red-brown
1 10k trimpot horizontal- mount |

‘Semiconductors
1 1N4002 power diode

2 BC548 NPN transistors
2 BCSSBPNPlrans:stors . ,f o

posne choice — havmg the relay ol’[ in the
dark,ic. nomally-off. . . .

‘We achieve the inverting effect by con-
necung the base of Q4 to the collector of
Q3. With Q3 tumed on, the base of Q4
goes high and Q4 turns. off (because, like
Q3, Q4 is also a PNP transistor), . :

- Now, we can connect our relay {0 the

collector of either Q3 or Q4, and have the
choice of having it normally-on or normal-
Iy-off before lhe hght shines on the LDR

. Resistors RS and R7 provide a load for
- each transistor when the relay is not con-

nected to them, Because they are large
- esistors (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 cireuit,
" When the relay s on, current also flows
through LED1 via the cument-limiting

're‘sistorR&'I'heLEDandRSarewiredin

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-

- dicator light, Diode D1 provides protection

] . for the transistors against voltage spikes
“from the collapsing magnetic field of the
relay coil. (See last December S CII'Cult for

a full explanahoh )

| Transparencies

- Aliigh 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

fransparencies for projects in this series
only. Write to. £A’s reader services
division. Happy experimenting ‘— and
don’ tforget to send us your ideas for fu-

Cfwrecircuits. o 4

THE SERVICEMAN

 there wasasteady4.7V, thesameaswhen

Contmued from page 47
ohm resistor (R301) off pin 10, and thena

direct connection to the emitter of the first

video amplifier Q201 where the voltage
was shown as 6.2V. In fact, at this point it
was only 4.7V, 1 hunted about for the
source of the bias on the base of this tran-
sistor, and eventially found it at t'he v1deo
detector output on pin 1 of IC101.

‘Here the voltage was 7.5V, rather that
the 79V called for on the diagram. This
was down, but nowhere near as ‘down’ as
that on the base of the transistor, There
now seemed to be'a strong possibility that
[ had a leaky transistor, and I wasted no
time in pulling it out for a critical check.

‘But it was all to no avail, The transistor

|| checked perfect in all departments, It had

no detectable leakage, and the gain ap-

the job it was supposed to do. -

If I'd had a dircct replacement, I mlght
have changed it over and so saved the rest
of this story. But I didn’t, so I refitted the
transistor and st about devising a way to
make further tests in circuit,

--The.easiest way to-check for leakage
‘was to remove the base bias, by lifting one

end -of L201 across the -ceramic filter
Z201. By rights, under these condi-

|| “tions there should have been no volt-

“reduced the

ageontheemitterofthetransistor.Infact,

thetransistor was tumed on and operat—
ing normally. :

So that was the answer to the whole
problem. A leaky transistor. But it was
leaky in a most unusual way, I might have
expected that the leakage would have
gain of the transistor and
thereby degraded both the picture and the
sync. But this didn’t happen e

The gain continued quite normally and
if the sync separator had -not been DC
coupled, there may never have been any
symptoms to show there was a problem. I
replaced the transistor with a BC337 and
that removed  the - symptoms altogether.

. The vertical hold had a good range and a

solid lock. Not even changing channels
could upset the picture. The only odd
thing left with this story is the voltage on

- pin 10 of IC301, -
peared to be quite normal and adequate for -

After fitting the new transistor, the mput'

" became just SV, not the 6V shown on the
- diagram, In fact, the new voltage was
~closer to the falty one than the correct

one. I don’t know the answer, but the
fault is cured and that is the most im--
portant thing. ;

~One last thing. I never did find that other

-chip, There’s a perfectly good, brand new
-HA11423 lying around in my workstiop,

but I don’t know where it is. You're wel-
come tokeep it,if youcan findit! - - %
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. th Bonus VHF Conven‘er
FRG-8800 ALL MODE HF RECEIVER

Truly seJrsatlonal' For this mont only Yaesu's'top of the line~+* © e
‘ commujications receiver comes with a bonus VHF converter _ 2

" *Modes:; AM, LSB, USB, CW, FM :
¢ Covers 150 kHz to 30MHz, with selectable tuning rates \ -
¢ |.arge backlit LCD screen with-S/SINPQ indicator ... ..\
* Dual 24-hour clocks, inbuilt AC power supply
* CAT computer control option i
* VHF cbnvertor covers 118 174MHz Caro 2820°

YAESU

10 BAND PORTABlE R
. SHORTWAVE RECEIVER

The Sangean SG-789 is a neat
and compact receiver with the
. power to pull in radio broadcasts
from around the world!

* L ocal AM/FM bands
| -+ Recsives the 8 most popular
international shortwave bands
AN * Bandspread tuning and LED

j ¢ -tuning indicator
*Superb sound reproduction

adaptor Cat D- 2834 M

s79 16 BAND ;
- SHORTWAVE RECEIVER

Listen to the worid direct, Covers
local AM/FM stations, longwave

bands.

. |ncredibly compact and portable

¢ Large LCD screen showing
major city times,

* With dual alarms, sleép timer

. and tuning indicator. . .

- #'Electronic band selection and

volume controls ,-Cat D-2839

/ S, 69 WUTEAND, e

disten In on world news as it
happens or your local AM/FM
stations.: Hear Shortwave, Marineg,
| :Amateur and Commercial signals.

¢ Covers 150kHz-30MHz,
87.5-10MHZ ,

* g pre-set station memories

¢ 5 tuning functions including -
(direct keypad entry -

* Backlit LCD frequency screen

4y - and 24-hour cfock .
- 9 RF gain‘control, plus B.F. 0. for

:5.5.B. reception

Pop of srand . $269 -Battery powered or opnonal AC

for desk use | adaptor Cat D-2831

* Sackets for headphones and AC

i - and 13international Shortwave i}

E EVERYO

70 XI.T
" SCANNER RADIO

A hrgh qulity handheld scannmg

receiver. :

* With NiCad battery pack & AC
charger V

¢ Easy to program 20 Channel
memory :

* 8 Band Coverage plus frack tunmg

. (Covers 66-88, 136-174,

~406-512MHz) . r

oo ‘Lightweight & pocket sized \

~Cat D-2740°

C‘,;g’r;y Case 249
{uniden.

g 200 Memory C‘hannéisi
- BEARCAT
200XLT SCANNER

An incredibly easy to use 10 BAND
hand-held scanner.

* With 200 memory channels and -

oo TNGMOTY SCAN .
¢ Manual keypad entry and track
tuning
- 0 Covers 6688, 118-174, 406 512,
806-956MHz -

“ s Complete with'a GOOmA/H NiCad

i battery pack anid AC charger
. - *Uniden 2 year warranty,

CatD-2810 - $469
__;,.unIﬂE"

Wide Frequency
" Range! - -

4 ARI000 HAND HELD
s=e| . SCANNER

" 7 <“Anoutstanding hand- held scanner
" "with an incredibly wide frequency
range (8-600, 805-1300MHz)

¢ Super fast search speed and <
massive 1000 memories
‘ * £agy memory scan arrangemem
e==(10 banks-of 100) = -
@ Manual or auto scan/search - ..

» Lock out and seleotable channel i
priority - .
- wincludes AG charger, antenna

“-garplug, car power adaptor and soft

ELECTRONICS

.. case,
. .CatD-g780 . s599
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‘1MADEIT MYSELEFY’
Exciting new kits that are both practical & easy to build.

f&

i

Tune your TV to perform fike new again! Generates seven separate
patterns for adjusting your picture and tracking down faulty
circuitry. It's easy to build and only requires a small amount of
wiring. 1deal for video enthusiasts; TV servicemen, hobbyist etc.
Comes with all components, hardware, case and pre-punched silk
screen front panel. Includes plug pack
CatK-7385 ... ..

| I.OW 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 ta 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’ LED indicator.

Comes with all components hardware bits, case & front panel

label.
MAJOR DICK BMITH ELEC TRONICS AUTHORISED STOCKISTS:

CatK-3124 :.o .
NEW: ARMIDALE - New England Electronics 711655 BALLINA: Ballina Electronics 867022 BATEMAN'S BAV aawm{stgms Sound
725020 BERMAGU): OZTECH Elecronics 934242 BOWRAL: Bowral Electrical Supphies 611000 BmKEN ILL: Hobbies &
Electronics 834008 COOTAMUNORA; Comarmundra Music & Lite 422561 COFFS HARBOUR: Coffs Harbour Electronics 526684
DEN!LIQUIN Deni Electrics 813672 DUBRO: Ghvis s 1 Fi 826711 FORSTER Forster Village Electromcs GDULBOUM “Tuntive 22
1288545006 GRAFTON. Ee&rs& Spares 471011 GRIFFI TH: Miatronics 624534 INVERELL. Inverell Electronics 221821 KEMPSEY:
PAL Leonard 631134 LE Leen Audiotronic 532000 LIGHTNING RIDGE: Lightning Bidge Solar Power 29 1013 LITHGOW:
Dumg Wamwsﬂliﬂi LISMORE: Decro Electranic Services 214137 MOREE: Moree Electronics 522001 MUDGEE; Headware
7230 LLUMBAH: Stings & Things 723684 NARRABRI: Naroi Computer Service 923274 NEL SON BAY: Nelson Bay Electé
1 Hotbies 813685 NOWRA: Nm Electronics 210722 PARKES: Strad Music Ctr 623366 PORT MACQUARIE: Hastings Computer
Saryice 834574 RICHMOND: Siticon Cratts 784101 ULLADULLA; Coastal Electronics 553080 WAGGA WAGGA: Phillps Electronics
216558 WELLINGTON: Wellington Service 452325 WINDOR: Silicon Crafts 776722 YASS: Warmington Electrical 261116 YOUNG:
Keth Donges Efectronics 821279 VIG: ARARAT: Jerram Electronics 522345 BAIRNSDALE: LH & LM Crawtord 525677 BENALLA:
North East Electranics 822710 OOLAC Colac Exectronics 312847 MILDURA: Puliman Auto Pro 232882 SHEPPARTON: Andrew
Guyatt Electronics 219497 SWAN HILL: Nyah Districy TV Service 326303 TRARALGON: Traralgon Electronics 741699 WARRAGUL.
%;I’alne 234255 WARRNAMBOGL: Koroit St Elec Services 627417 QLI AYR: Detta Eleetrix B31566 BOWEN: Delpro Agencies 86
BUNDABERG: Bob Elkin Electranics 521785 CALOUNDRA: Electro-mart 918533 DYSART: Dysart Videavonixs 582107
. \DSTONE: Electronic Enerprises 726660 INGHAM : Masons Electronics 763180 INNISFAIL: Innistail Hi-Fi 612014 KINGAROY.
MD & MM Siegle 624535 MACKAY: Stevens Electronics 511723 MARYBOROUGH: Keller Electronics 214559 MOOLOOLABA Daima
Services MBOUR: Nambour Electronics Shop 411604 PALBA: Keller Etectronics 283749 STANTHORPE Granite Beh
Communications 813333 TAS: BURNIE: Electronic Gity 314760 DEVONPORT AI Electanics 248322 LAUNCESTON: Kitronics
344555 SA: MT GAMBIER: Hutchesson's Communication C 250400 PORT LINCOLN: Basshams TV & WYorkd 822788
WHYALLA: Eyre Etectronics 454764 WA: ALBANY: Micro Electronics 412077 BUNBUHV Micro Electranics 216222 GERALDTON:
Batavia Lighting & Flectrical 211278 KALGOORLIE: Today's Electronics 215212 KARRATHA: Plitara Ofice Supples 640%
'} MANDRAH: Micro Evctronics 5812206 PORT HEDLAND: tvan Tomek the Elect 732531

INFRA RED LIGHT

BEAM REI.AY
QQ '

34995

It 5 'easy to build and great for momtoﬂng 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 ‘oft-limit’ areas; Connects eithertoa -
buzzer o a triggered relay. Comes with ali components, hardware
case, front panel labet, plug pack and opuon relay

Cat K-3120 ; . ‘

LIGHT BEAM RELAY

| 4-CHANNEL GUITAR MIXER

A high quality audio mixer that's ideal for using with guitars

‘microphones, keyboards and tape decks, ‘etc. Unlike other mixér

kits it has dual low noise op amp ICs for mimmuslng 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
33995

Cat K-5400
A Sensaflonal Savmg'

* WELLER WICPS
- 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
- siticon rubber soldering pencil

“lead, ‘closed loop’ temperature -
control, a wick fed tip ¢leaning
sponge and much, much more.
Check out our new comprehensive
.. range of Weller products
" and accessories today' -

Cat T-3000
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AFFORDALE

- Fluke Series 1

Ly T b

L A T e T L g

EXCELLENCE
0 Multimeters

Fee] the difference with a Fluke. In terms of engineering, re]ia})ility and ﬂexi]oility the Fluke range of

Ci

il

. \t's tough, dependable and designed for
true one-hand operation. With AC/DC - '~

B voltage measurements {to 600 volts), -~ =

-~ continuity beeper, Ohms & diode tester, ..
digital dispiay, auto & manual ranging and.
overload protection. The Fluke 10, the =

value,. .- .o
Cat Q-1611

10 HOLSTER

- » with this inexpensive holster and filt- .

‘ sand
‘ FLUKE - ‘CatQ-1614

AUKE 1o TR

" newgeneration in speed, versatility and: -

409

“FLUKE SERIES ™~

" Get'added protection-and convenience » ¢

miltimeters is without doubt the best arousid. And r’ight niow, & Fluke i€ méte affordable than’ever. o
heck out the sensational Series 10 multimeters today at Dick Smith Electronics.

When the going gets tough, you can count
on the Fluke 12 for fast answersin * -
complex electronic environments. With it's
Min.Max record and time stamp you can
capture what occurred and when. You ¢an
hook it up, walk away and still know what
happened. With all the features of the
‘Fluke 10 and more,.the Fiuke 12 is truly

affordable excellence! s 1 5 9

CatQ-1612 . .

FLUKE SERIES ™
10 CARRY CASE

ideal for keeping your multimeter and

cables stored away neatly 32 495 "

- FLWKE

OHMS&DIODETEST

CatQ-1616 70

SPE 'FICAT'ONS |Ohms-range | Accuracy Fluke 10 Accurucyléluke 12
‘ / SRR | 400.00hm o [15% 42 Clogk+e
GENERAL o N 4.000kohm , 40.00kohm | 15% 41 <+ |.08% 41 - -
“Display:|' - - 3 3/4-digits, 4000 counts, updates'afsec zgodgmhfpn-“-(""’“"“m fgnes T ks
‘Safety: {|. . " - Designed to Protection Class Il requirément of 1 "d—— e =2 . ~ - -
D) UL1244, ANSI/ISA-582, GSA C22.2 No 231, .. DJOQDE TEST:"Displaysvolta‘gedrop‘s_xoﬂ2.4v EREAE
... and VDE 0411 and IEC 1010 overvoitage . . -, - RN
1 " category lIl. , o “CONTINUITY: Beeper comes ofi at <25ohmsand turns off at '
“Warranty: T ‘Q¥ears o T TR nen s v -1 >2500hms. The meter detects opens or shorts
S T TR e s P T e e 00f 250us or longer. T '
VOUAGE . .« o oo CAPACITANCE todelt) . -
fdcV-Range .. .. ]Accuracy Fiuke 10 | Accuracy Fluke 12 | - Capacitance -Range . ;.- _Ac?urucy. St
- v U Nk e PSR 1.000uF, 10.00uF, 100.0uF i . | . 1.9%+2 .o fo o
4o.oov;J4oo.ov, 600V |1.5%+1 0.9% + 1 i ' il T ypical } .-
acV-kange ..., JAccuroc'yFlukejo AccuracyFluke 12 | - RECORDING Model 42" v oo oy 1
i 238%@“%3&2?0\/' 40.000 2'9%'*;3 i 19%+3 . MIN MAX Recording with Relative Time Stamp: Elapsed time from
et 010 100 hours (89:59). Resolution to 1 minute. -« ..o i)
R S e SRR L AN SIS BT iy
L i _"“ ‘; BRI : “ M SRR L :»ii"e ’, b gt LT RE NAT)

»

| PHONES
| TOYS & LEARNING
| SECURITY |

¥

[ mDI0
§ COMMUNICATIONS |
i ___COMPUTERS

LI

f

o g e i DS XPRESS - PHONE & MAILORDER SERVICE - L
et s seee | e <Outside Sydney (FREE Call) 008 22 6610 Sydney And Enquiries - 888 2105

" ..., FAX: (02) 805 1986 or write to DS XPRESS, PO BOX 321 N/RYDE NSW 2113

L All Major Credit Cards Accepted. O/Nite Courier Available:

24 HOUR DESPATCH OF ALL ORDERS /. "7/ o0 o

NSW « Albury 21 8399 * Bankstown Square 707 4888 » Blackiown'671 7722 ¥ Brookvate 905 0441 » Bondi 387 1444

» Campbelltown 27 2199 ¢ Chatswood Chase 411 1956 ¢ Chullora 642 8922 » Gore Hill 439 5311 ¢ Gosford 25 0235 ./
*Hornsby 477 8833 » Hurstville-580 B622 » Kotara 56 2092 « Liverpool 600 9888 « Maitland 337866 » Miranda
5§25 2722 » Newcastle 61 1896 » North Ryde 878 3855 » Orange 618 400 » Parramatta 689 2188 # Penrith 32 3400

* Railway Square 211 3777 » Sydney City 267 9111 » Tamworth 86 1711 » Woflongong 28 3800 ACT » Belconnen (06) ..:
253 1785 » Fyshwick .80 4944 VIC » Ballarat 31 5433 » Bendigo 43 0388 + Box Hill 890 0699 » Coburg 383 4455 -

* Dandenong 794 9377 * East Brighton 592 2366 » Essendon 379 7444 « Footscray 689 2055 # Frankston 783 9144

* Geelong 232 711 » Melbourne City 299 Elizabethi St 326 6088 & 246 Bourke St 639 0396 # Richmond 428 1614 ¢
*Ringwood 879 5338 » Springvale §47 0522 QLD » Brisbane City 229 9377 »Buranda 391 6233 » Cairng 311515 .
# Chermside 359 6255 » Redbank 288 5599 ¢ Rockhampton 27 9844 » Southport 32 9033 » Toowoomba 38 4300 | .
» Townsville 72 §722 « Underwood 341 0844 » SA « Adelaide City 223 4122 » Beverley 347 1900 » Elizabeth 255 6099
*Enfield 260 6088 » St. Marys 277 8977 WA » Cannington 451 8686 « Frermantie 335 9733 » Perth City 481 3261 ¢
*Midland 250 1460 * Northbridge 328 6944 TAS » Hobart 31 ‘0800 NT ¢ Stuart Park 811977 _ | o . .

STORE ACRQOSS AUSTRALIA AND NEW ZEALAND

' YOUR EIGHT SPECIALTY STORES IN ONE §

" DICK SMITH (WHOLESALE} PTY LTD A.C.N. 000 908 716

VUBI2TIMG



SHORTWAVE
LISTENING

o byArthurCushen,MBE \

Publications to help the new Ilstener

!

For the new hstener starting the radio Ilstemng pastlme, it's umportant to have not only areceiver and
| aenal butaccurate and up-to- date information from books and magazines as well. -

| 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.

ore of the few international stations
“which-promote many aspects of radio
listening, and offers free wide variety of .
pamphlets-and booklets. The latest
hooklist, which is the 13th edltlon,
covers a wide field. It's chapters in-
clude: Listening Guides, Mass Market
Periodicals, Books and Pamphlets for -
“the MW/SWL, Broadcast Related’
Books for the SWL, Tape Recordings,
Amateur Radio, Vintage Wireless and
Specialist Addresses.
When the writer started listening in

assist in the hobby. The first major help
was the World Radio-& Television

Denmark, -
After Wor!d War 2 had ended 0.
. Lund Johansen wrote a newspaper
column:in a Copenhagen-Daily about .
listening to the world. He was surprised
-at the interest in shortwave listening, s -
. with Jens Frost, he formed the World
Radio Handbook Company. From a
“ mere 76-page publication; thishas ex-

+ tended to the 1992 edition coverlng al-

most 600 pages. -

Jens Frost took over editing the Hand-
book in 1968, and in 1986 the office
was moved to Amsterdam, where -
- Andrew Semmitt became the new
editor. The early issues were printed in
Denmark, but in recent years; as the
World Radio Handbook is now as--
‘soti‘até‘d with Billboard Publica-
tions; printing has been done in the
' Umted States,

86 ELECTRONICS Australia, February 1992

The major compeutor to the World
‘Radio Handbook is Passport to World -
Band Radio which was first published -
inthe early 1980's. This uses a different

approach with its information — a

 broadcaster occupancy of shortwave’
‘bands. Frequency and country order
.are useful for people who scan the
bands, but not so handy if you simply
- want to know what i is on at a par- -
ticular time. -

graphlc system to show mternatlonal

" AROUND THE WORLD

Radio Nederlands English Section is -

AUSTRIA: Vienna broadcasts in English to Australia at 0830 0900 on 15450 and

21490kHz, and to the Far East at 1130-1200 on 11780 and 15450kHz, The service to
North Amenca also provndes receptron in this area at 0130-0200 on 9870 and

"13730kHz. -
BELGIUM: BRT International Brussels presents ‘Brussels Calling’ in-English, in one

transmission {o Australia at 0730 daily on 11695kHz and to Europe on 5910 and

+13675kHz. :
/CANADA: RCI Montreal, though having suffered a budget cut, has extended 1tsfrequen~

cies in several transmissions. Thebroadcasts in English at 0400-0430 were formerly only

~carried through the Austrian‘Radio, but are now on 6150, 9505, 9670 and 11925kHz
~-which originate from Vienna. The other transmitters are from Daventl'y and Sackville. The
' popular Monday-Friday English programme at 0615-0700 continues on many frequen-

cies, including 6050, 6150, 7155, 9740, 9760 and 11905kHz. The transmission to

- Europe at 2200-2300 is audible on 9760 and 11 945kHz,

1935 th it ted form to - COLOMBIA: Radio Nacional Bogota on 17865kHz is heard as early as 2100 with
5, there was ittle in printed form to - popular Spanish music. It identifies itselffive minutes after the hour, and complete details

are given in sign-off at 0455, when the station closes with the Colombian national

‘anth
Handbook, flrst pubhshed in 1946 |n Pkl

ESTONIA: Radio Tallinn confirms’ receptlon ‘teports with 2 venflcatlon card and

" schedule. The station broadcasts in English every Monday with ‘Estonia Today” at.
2130-2200 on 5925kHz. Its address is: Estonian Radio International, English Service,

Lomonossov St. 21, Tallinn 200100, Republic of Estonia.

~1SRAEL: The broadcasts from KOL lsrael in English have been reduced, due to a budget

" ‘cut. The' two transmissions audible in this area are at 2000-2030 on 11587 (Sunday-
Thursday only), 11605, 11675, 15640,:17575 and 17603kHz; and at 2230-2300 on

. 9435, 11587 (Sunday Thursdayonly),HGOS 15100, 15640 and 17575kHz. . oo

 LEBANON: -The ‘King of Hope’ has been broadcastmg from Lebanon- with’ gospel

- programmes for some years, and has joined the powerful transmitter Wings of Hope'on

11530kHz. The station announcement indicates ‘King of Hope' is on 6280kHz, and
requests reception reports on the new ‘Wings of Hope' transmitter to PO Box 3379,
Limassol, Cyprus.- At 1900 there is a full ‘identification  in English after a Russian

~-programme, and English programmes have been noted at 1930 on some-occasions. The
station is operated by High Adventure Mlmstnes Whlch also broadcasts in Cahfornla and
- plans a new station on Guam, -~ -

" NEW ZEALAND: Radio New Zealand International has always stayed wnth Daylight
“Time in NZ during our summer months, which meant that overseas listeners had to tune
 in one hour earlier. However, its 1991-92 broadcasts from Wellington are now tied to
.-UTC; therefore, overseas listeners do not have to adjust their listening time. For instance

Mailbox every second Monday is heard at 0430UTC on 17770kHz, and the transmission
schedule is at 1800-2200 on 151 20kHz, 2200-0630 on 17770kHz and 0630- 121 0on
9700kHz.
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‘i,temp’diwrary — until the WARC Con-

© Passport does not cater for medium-
‘wave Iistening. It does have a com-
-prehen}sive list of station addresses,
‘while its buyer's guide enables the lis-

tener to read all about the new portable

‘and communication receivers on the
‘world market. Its frank and unbiased
‘criticism helps listeners to know what
‘receivef is best value for money,- o -

There are many other publications in
this fiéld. For example, Confidential
Frequency Listis a popular book, which
features stations outside the internation-
‘al broadcast band. It lists worldwide in-

formation of FAX, INTERPOL, VOLMET, |

coastal] RTTY, military stations and the

like.-The ‘book contains over 3000 -
‘entries'and the stations are listed by fre-

quency and callsign, along with their
power, ischedules and other details.
Specialist books o
< The jew listener can-draw on the ex-
perience of the world’s experts in radio
'listenijg,' as there is a.wide variety o
publications available.. ..+ o
- There are specialist-books on Listen-
ing to Latin America, the Pacific and tit-
Hles like Secrets of Successful QSLing,
:Radio Receiver Chance or Choice; and
More |Radio Receivers Chance -or
Choice, which cover over 100 radios
available worldwide. =

. Othérs like The-World Address Book
and Pjrate Radio-Stations are a few
‘more df the-dozens of titles which-take
a specialised look at radio listening. -
.-Radin-Nederlands :booklist is avail-
able free from: The English Section,
Radio Nederland, PO Box 222, Hilver-
sum JC 1200, Holland.

ZLXAon 7290kHz
Radjo New Zealand International is
widel

powered Print Disabled Radio, broad-
casting from its studioes in Levin. In

the past, its broadcasts have been on

3935kHz, with the same transmission
also available on mediumwave
A602kHz: o o P,

~-Due'toa -vfailing“’df:f bffrecepfion

during the carly evenings in summer,
this second frequency of 7290kHz ‘is

imek are quoted in LTC (GMT) which

haurs behind Ausrl

| ' heard on shortwave, but our .
“second shortwave service is the low

ference in 1992. Print Disabled Radlo,

PO Box 360, Levin is a radio reading
service for the blind and those who
have sight problems in New Zealand.

Though its power is only 1000W, the

signal has been heard in Australia and
North America, The present schedule is
Sunday 0500-0900UTC and Monday-

- Friday 0530-0900. .. .\

Japanese audience 5
When Radio Australia discontinued
its broadcasts in Japanese some two

munication receivers, reflects this
interest in its own radio listeners — and
‘it has millions who listen to shortwave.

" Radio New Zealand International last
‘year carfied out a series of one hour
‘tests to Japan on Saturday and Sunday
evening 1100-1200UTC on 9700kHz.
‘In the first'week, it received 500 letters
from Japanese listeners, tuning to
New Zealand for the first time in their
‘own language. RS

- The Far East Broadcasting Company
‘in‘Manila also recently carried out an
unannounced survey of trends in listen-

. ing in Japan.

' For five days it broadcast for ten
‘minutes in Japanese from Manila and
‘FEBC ‘received over 1200 letters from
right across Japan. The survey indicates
‘that there would be at least 1.2 million
Japanese listeners tuning up and ‘down
the dial on shortwave every evening. It
is obvious that there is-a huge potential
audience in Japan for broadcasters in
the Pacific, who wish to carry transmis-
sions in the Japanese language.

Radio Japan itself broadcasts to
‘Australia and New Zealand in English
at 0900-1000 on. 15270 and
17890kHz. At the same time, the
General Service in English is available

on 11840 and 21610kHz, while on

Sunday at 0930 there is Radio Japan's

DX Corner’... .. , i
Radio Japan itself has been‘operating

for almost 57 years, having com-

‘menced broadcasting on'1 June 1935..

It is part of the Japanese Broadcasting
Corporation, NHK, and in-its earlier
days used the slogan ‘Radio Tokyo'. -

In recent years, Radio Japan has ex-
panded by upgrading its transmitters at
Yamata, and by building a relay base at
Ekafa, Sri Lanka. It also uses the

facilities of Africa No.1'in Gabon,

Radio -Canada ‘at’ Sackvillé and
Montsinery in French Guiana. @

'years ago, it must have been ‘aware | -
of losing its largest potential|
- audience in Asia. RN N
. Japan, with its tremendous manufac- |
“turing capabilities in portable and com-

T R BINOCULAR VIEWER

- | tubes are of exceptional

| GAS LASER
| INTRODUCTORY KIT

1t you coutd never afiord the fascination of owring & gas
laser, have a close look &t the “tria”, in thig “SPECIAL
LASER INTRODUCTORY OFFER". The tubes are used but
have plenty of life left in them. They are GUARANTEED! You
get one small ube 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. Atube and the
supply will -easily slide into inexpensive 50mm SWV pipe,
which makes for a compact self powered faser head. Casin%
is not supplied. Several of our customers reported that Al
| NIGHT, THE BEAM FROM THE SIEMENS WAS VISIBLE
UP TO 4km AWAY! The kit comes with full instructions and
it even includes a prewound transformer. The unlimited
applications include iaser pointers, surveying, optical
experiments, medical field, holography, and fascinating
laser displays, We are still offering this “TRIQ"
COMBINATION (AS PER PICTURE) . 5149
AT A TOTAL PRICE OF: Lo

High quality military binocufar IR viewer. S&if poweréd, an'
A originally intended to be mounted on & helmer Focue 2
| adjustable from 1 metre to infinity. Requires e R
11llumination. Powered by one single 15V battery. Origital
fibreglass carry case provided. Two very small monocuiar
viewe;s,h could easily be mad%_ from

.1 one of these units: Extra EHT, , :

power supply: $39, Limited quantity at: ONLY 5649

iR fitters: 75mm dia. plastic $16, 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 | 5399
| a small fraction of their real value at: ) ]

BIGGER LASER §§
TUBES

These precision "glass
prism assemblies are in
excellent condition and
were originally used to form
a periscope in a tank
navigation systemn. Their
-1 griginal price would have
heen cver $1000! The two
glass .prisms can. be
removed from their holding
assemblies. Make a high
quality periscope or use in
optical systems. A must for

For the .more setious
applications we hédve some
brand new, large 4mW and
10mW tubes. Both the

quality and would normatly
cost about three times this
price. Call for a special deal
for a tube and supply

°°mwag?\l"|_‘y' $1 55 those interested in 519
$ 1 | high quality optics:
10mW ONLY 386 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 (Airmail): $10

- READER INFO NO. 11
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by PETER| LANKSHEAR

Somethmg ‘dlfferent from the UK

ij By the late 1930's receiver deslgn was generally standardlsed and predlctable W|th a host of ,

AN .

* locally-made radios dominating the Australasian scene. But durmg the short period from 1937 to
1940, New Zealand was fortunate in having the Ekco brand receivers imported from England, and
one of their 1938 pushbutton models the P8289 is worth studylng as an example of up market’

| Brmsh desngn

Founded in 1922, the EX. Cole Com-

- pany of Southend-on-Sea soon became a -
- major British manufacturer, with exten-
' sive facilities including a plastic mould-

- ing plant. At one stage they even made -
© their own valves, which, although given :
- their own type numbers, were equivalent
" fo the standard Mullard range. o
~ Havingin 1931 pioneered the use of
plastic, Ekco’s Bakelite cabinets became

.2 major specialty and in 1933 they em-
- ployed leading industrial designers to
~ create innovative and imaginative styles.
. Although concentrating on distinctive -
*moulded cabinets, they did use wood for
~ some of their top line receivers, includ-
- ing the model we're  going to look at \
here .
' The PB289 has a nicely proportloned |

88 ' ELECTRONICS Australia, February 1092

eabinef with a vefy lafge squafe dial cov-
‘ering three bands — the European ‘long
-wave’ band from-150 to 300kHz, the

- standard medium wave ‘or broadcast

‘band, and short waves from 6 to 18MHz,

~To the right of the dial is a row of 12

-pushbuttons, . ...
- Pushbutton tuning, ongmally used in

“ car radios, was the fashion feature for
1938 domestic receivers. According to
~.ong authority, of the ‘665 new  British

models for that year, no fewer than 231

had pushbutton tuning. _ ’
. Three major systems were used Most
1 gcommon were switched preset semi
- -fixed-tuning capacitors or inductors, and

Aelephone-type dials with finger stops

linked to the tuning capacitor. More
,complex and expensive was the motor-

drlven tunmg capac1tor used in the
PB289.

The PB289 motor'can be u"sed 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! In-
Stead, the three lower white pushbuttons

are used to select the manually tuned
long and’ shortwave bands as well as
"broadcast band manual operation,
Enclosed back

- The' PB289 incorporates two good fea-

tures frequently found in European re-

ceivers. One was to protect the rear of

cabinets with'fibre panels, which al-

though of questionable acoustic value,

served to prevent contact with live termi-

Most of their recelvers had distinctive

Pplastic cabinets, but Ekco chose wood

for the 1938 model PB289, At the top
centre of the dlal Is the magic eye
tuning Indicator. Note the row of tuning
selector buttons down the right.

:Left: -Domlnating" the rear -ef\\'the
- chassls Is the motor tuning assembly.

Two semicircularrails carry thefingers

“which contact the. commutating
‘segments on the large ‘Paxoline’ disc.

v e o A e e
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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
frame fitted with two rows of adjustable
“contact fingers, -

‘available, and the accompanying dia-
‘gram is of the slightly simpler PB189.
‘Differences are minor, the PB289 having

the addition of a magic eye tuning indi- -

‘cator -and motor drive for thc
wavechange switch,

- Although the circuit appears to be

Complex,the PB receivers were basically - i r .
“nected to HT wia extra oscillator coil -

windings. V3 ‘pulls’ the oscillator fre-
" quency, to an extent govemed by the po-.
larity and amount of its grid voltage —'
~derived from the discriminator valve V4.

conventional -band-switched superhet-
erodyne receivers comprising a-triode-
hexode mixer, an IF amplifier, a diode
triode detector-audio amplificr and a
power amplifier — plus of course, a rec-
- tifier. Each stage is significantly different
in-detail from contemporary local prac-
tice, and the component count is grealer
than for equivalent locally made receiv-
ers. Two additional valves, V3 and V4,
are the heart of an automatic frequency

control System, necessary to compensate
for any lack of precision in the--

pushbutton tuning mode. An cighth
valveisa ‘P"based type TV1 ‘magic eye’
. tuning indicator. The design is conserva-

 tive, with plenty of bypassing com:nbut-
ing to stability. ,

Image problem\

The very low intermediate fnequency
Of 126,5kHz sunphﬁcs tracking and pro- -

- vides considerable galn and selectivity,

but also credtes serious image problems,

especially on short wave, Extra tuned

circuits, followmg the aerial, are used to
minimise images on the long and me-
dium wave bands.

. A different method of aerial couplmg
is used for each band. L4 is a conven- -
tional primary winding for shortwave,
and longwave ‘signals are connected
through a loadmg coil L1. Broadcast
band coupling is to a tap on L2, an effi-
cient method commonly used for car ra-

The underside of tha chassls can be accessed by removing apanel on the cabinet
bottom . Aithough many components are mounted on tag panels, the wiring has =
. the famlllar ‘rats nest’ appearanoo Note the motor and drive shaft In the centre,

A circuit of the PB289 is not readlly""’

- dios, but 1dea11y st e timed for mdx- .
vidual aerials, (2 is 2 phasing capacitor
for further reduction of broadcast band .

images.

The oscillator circuit of the mode-’
‘hexode mixer V1 is complicated by the
automatic frequency control valve V3,

general purpose type 354V triode, con-

« A type VP4B, having a screen grid rat-

ing of 250 volts rather than the more .
familiar 100, is used as the IF amplifier
valve V2. The second IF transformer has .

a centre-tapped winding (L21) to feed

V4, a 2D4B double diode discriminator,
~Similar to those used in FM receivers,
the discriminator in this application gen- -
-erates the AFC control voltages. When
the receiver is accurately tuned, there is

zero voltage at the junction of R13 and

R15, but off tune a voltage is generated,

. with a polarity and magnitude depending -

. on whether the signal is above or below
" resonance, and the degree of mistiining.: .

~ By controlling the anode current of V3,

. heaters, were the EL3 and EL33 — bet-

~ter known locally, These valves were

this voltage corrects any tumng errors.

Eﬁectlve AGC

The diode detector configuraﬂon is’

slightly unconventional. Instead of the

" usual IF secondary winding, a small coil
-(L20) closely coupled to the primary of -

the second IF transformer is connected to
1.22 and C44, the combination being res-

‘onant at the intermediate frequency.
As AFC requires an effective auto-_

matic gain control system, the PB289
has an effective system with a delay of

2.5 volts, the voltage of the cathode of
80 ELECTRONICS Australa, February 1092 o |

V5 above earth, €25 (whlch is tated in

centimetres, an obsolete unit equal to R
{0.9pF) couples the anode of the IF ampli-
-~ fier anode to the second diode of V5,2

type TDD4, The negative voltage from

the rectified signal is the AGC voltage,
-and is applied through R11 to the grid of
the THAA mixer. :

Only half the available control voltage \

s fed to the IF amplifier control grid.

This is good practice, as the anode cur-
rent of V2 is not reduced sufficiently

- withlarge AGC voltages to limit its sng |
‘nal handling ability, -

The usual terminals were provxded for

a gramophone pickup. However, in the
case of the PB289, they. are labelled

‘Pickup or Television Sound’ and could

~be used inthe UK with a low priced -
~add-on TV unit made by Ekco for recep-
~4ion of the recently inaugurated Alexan-

dra Palace television transmissions. -~ -
The medium-mu triode section of V3

- operates as an audio amplifier resistance
~coupled to the PenA4 output pentode.

The PenA4 was one of a family of Euro-
pean high transconductance pentodes,
which had no American designed equiv-
alent, Similar valves, but with 6.3-volt

twice as sensitive as the 6V6G, and in
many receivers were successfully driven
directly from a diode detector, -

‘Negative feedback

One 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-




~ put valve'in some receivers, but usually ...
‘own pushbutton, which when depressed,
_completes the circuit between a segment
‘and carth, energising the motor which

this was simply a sample from the anode

- coupled back to the control grid. Al--
though design becomes critical, feed-

back is mote effective if it includes the
output transformer, and also is around
more than one stage.

~ Some contemporary Australian HMV
receivers did use feedback from the
- voice cdrl winding over two stages.

Around 1936, the BBC had patented the .

use of a separate feedback or tertiary out-
put transformer winding for improved
- stability, Ekco used this method in the

- PB289, the feedback signal being ap-
~ plied thrdaugh R24 to the bottom end of
‘the volume cofitrol. -
- 1t is surprisi
necting the feedback to the volumie con-
trol was hot used more, as it has some
good featiures — the chief being that, due
'to the shunting of the detector diode, the
amount of feedback decreases as the vol-
ume control is advanced and conse-
quently, rhaximtuh gain is not limited by
‘feedback!

A further uncommon feature is the

‘combination of L25 and C34, corinected

across the output transfortner primary
-and used as’ a senes-tuned 9kHz whrstle
. filter, :

Permag speaker

" 'The ‘power supply is conventronal
using choke L8 instead of a speaker field
*for filtering, Unlike contemporary local

and American loudspeakers, which still -

used - electromagnetic -field magnets,
Ekco loutspeakers had permanent mag-
net fields, British-manufacturers had
adopted Alnico alloy in 1936, and were
well ahead in permanent magnet devel-
opment. !

. -Rather than the usual 8“ speaker geﬁ-.

erally found in larger mantel receivers of
the-period, Ekco managed to fit in'a10"
unit, with an: 1mprovement in bass Te-
sponse. .

RuggeL rellable

- The ‘motor-driven’ tumng'mechamsm

“three ‘bands,
sing that the system of cori--

Bach finger is in turn connected to its

rotates the tuning capacitor and disc to-

wards the gap between the segments. As

the finger concerned encounters the gap,

‘the motor is open circuited, and the rota-
tion of the tuning capacitor stops at the
position of the desired station. As a
Clutch ensures that the stopping is instan-
taneous, location accuracy is quite good,
‘with any minor tuning errors corrected
‘by the AFC. '
i Instead of a wavechange knob the'
‘PB289 has a pushbutton for each of the -
Connected to the '
«wavechange switch is a small disc, also
with motor control segments. When a
-wavechange button is depressed, an elec-
tromagnetically activated dog clutch
‘couples the motor drive to the
“wavechange switch, which is rotated to
‘the ‘required position, If the medium
‘wave change pushbutton is-left de-
_pressed, tuning becomes mariual — but
‘with motor assistance if required, con-
-trolled by buttons either srde of the main
“tuning knob.:

How does the P3289 perform? The

- pushbutton tuning works well, and there
. is good sensitivity, Tonal quality isabove

-average. Used as intended, primarily for
listening to local stations, it is an excel-

lent receiver, The only real criticism is

‘the image reception, which is apparent to
‘a degree -on the broadcast band and is
-very bad on the 6 to 18MHz band, - -

“ Motor tuning was a short lived fash-
“ion, but for the historian, is a significant
-development.- The wartime austerity of
the 1940’s discouraged such non-essen-

tial frills, and after the War, switched

“capacitors-or inductors and cam-driven

mechanical pushbutton tuning methods

“proved to be adequate. Motor tuning is
.unlikely ever to be resurrected, for today
~non-mechanical remote controls provide

* pushbutton features that were once-only

possible in the dreams of science fiction
WHERES: v e

of the PB289 is rugged, simple and well - ‘=

built — teasons for the unit in the re-

ceiver illustrated still workmg ﬂawlessly
after more than 50 years.

At the ‘Jheart of the system are'd twin
field motor and a fibre disk about 15cm
in diameter. Attached to the rear face of

the disc ire -silver-plated commutating

‘segments, in the form of two half crrcles Fie

with a Imm gap between them.
~ Surrounding the disk is a frame carry

mg adjustable clips carrying fingers in : ‘

contact with the commutating segments,

eachione being connected to the refum of 1=

amotor field winding, .

| Powerhouse

Contznued from page 5 7

sockets and tumed on When the ap

pliance is turned off again or unplugged,

the current through R22 stops and IC7
switches Q1 and the inverter off again.
. The purpose of diode bridge BRI is to
protect the auto-start circuitry ~from
damage,-once-the inverter starts up and
240V AC appears across the transformer
secondary, While allowing many amps of
AC to flow between the transformer
secondary and the load appliances, the
diode bridge ensures that the voltage at
the secondary end of R13, and also that
-across C14 and D8/R22, never exceeds
0.7V . respectively - with-respect 4o . the
inverter’s ‘earth’ —i.e., battery negative.

. .Diode D8 and capacitor C13 are used to
rectify and filter the AC voltage com-
ponent developed across the C14 sidé of
the bridge, during inverter operation, to
prevent IC7 from being switched on and -
off at the S0Hz rate. . o

Note that if there is no rmtral DC path
through the load (as with fluorescent
lights, etc) Ahen the inverter will not
switch on in auto-start mode, This can be
overcome by turning on a resistive load
(eg a standard incandescent lamp) to
Start the inverter, and then turning it off
again if not needed —— once the inverter is
going and the fluorescent lamps are con-
ducting. In 90% of applications this is not
likely to be a problem, The inverter can,
of course, be run all the time in the

‘MANUAL START’ position, bypassmg
the auto-start section completely. ‘

When in the ‘AUTO START’ posmon
but not actually running, the inverter
draws’ appmxlmately 3mA, Conversely
when in the ‘MANUAL START’ mode
and running, but with no 240V load con-
nected, it draws approxrmately 600-
700mA from the battery :

- Finally, it's worth pointing out that be-
cause of the way the auto-start sensing
circuitry links the low voltage and high
voltage sides of the inverter, the neutral
side of the 240V output sockets is effec-
tively tied back to battery negative. (Al-
though if the two are actually shorted
together, this will disable the auto-start

[ circuitry.) -

This means that if the negatrve ‘side of
the battery is connected to true earth,
the ‘active’ side of the invertet’s cutput
will be just as dangerous 4 that from a
normal 240V mains power outlet (see
waming box),

In the second of these artrcles we'll
look at assembling the testing the new in-
verter. A full parts list will also be grven :

(To be continued) . d
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' Condutted by Peter PhllllpS e ; >,

What') Were we aII conned’?

We delve into some abstruse areas of electromcs thts month The ‘Dlrac tunctlon comes in tor a : -ﬁ
~ caning, readers disagree on the drift velocay of electrons and the well known toptc of oxometry |s ‘
jratsed There! f've warned you.t. L N - AR

Electromcs if nothmg else is an area
that seems to know no bounds; an im-
pression I continually get from readmg -

the amazing range of letters I receive.

* Letters from you are the life source of

this . column, and" I'm continually

,surpnsed (and pleased) by the range of |
‘opinions and interest in some of the "

: toptcs that get raised in this column, -

- A'topic that 1 thought ‘might have run -
ité.course is the ‘capacitor discharging -
into another’ problem, I presented this as |

a What?? question in October 1991 and

an quite a few letters about itin Januaty
1992

“Well, here’s a letter that challenges all

the previous letters on this toptc In
‘short, here’s the deﬁmttve answer...

| October What"'»‘

_Some half century ago thiere was a

QThat " iadestruetible Mquautity we call
energy is what is equally divided be-
tween the two capacitors, each therefore
holding 25007, i -

The resulting voltage across each IF
capacuor can be calculated using your
published formula. Thatis: - -« ...

E =1/2CV2 (note that the voltage zs

-squared) e
- 2500= IIZxIsz(valuessub
. Stituted) - :

V2 =222500 (transposed)
“or V = the square root of 2500 whzch
;;.1 gives about 707V, -

*To look at the srtuatron another way .

Take: two - parallel - connected = 1F

- capacitors, which form a 2F capacitor.
~Ensure it has no voltage. Into this 2F

. froman external or internal source mat-

program called ‘Frank Legg's Weekend
Magazine' on ABC radio. One evening -
he -interviewed the  president of the
Oxometric ‘Society of NSW. It .was
beautifully done, and the president ex-
pounded at great length on the many -

aspects of his complex and obscure titiously swapping @ square  root

- Specialty. .

. had met with a saddening degree of suc-

cess, as several listeners had com- - either your own, or Mr Madigan's part.

capacitor we pour our 50007 bucketful
of energy from somewhere — whether

ters not. What voltage will we get? Not
50,but 70.7V. Tryit out expertmentally if

‘ you must, I don't need to!

Your question could have been framed
by a politician, even a Treasurer; it is a
matter of conning the unwary by surrep-

» reIattonshtp for a linear one,
.Legg reported Iater that the interview |

1 had assumed the item in the Oétober

- ‘issue to be a tongue-in-cheek joke on

plained, saying that air time should not
be devoted to abstruse scientific matters
like oxo-metry and that in any case the

president of the society obvzously dld not
know what he was talkmg about
. Anyway.

" sertous answer-in the November 1991
issue to the October What?? question, -

¢ The whole question of course is based
" on:the fallacious ‘snuck-in' assumption

Perhaps it was and you are now bent on
perpetuating it. ‘Fourier transform of a
Dirac function’ and ‘radiation of white

- noise’ indeed — ye canna get away with
- ‘that on a 73 year old without a guffaw.

that the voltage on the two capacitors is
halved when they are connected. It ain't!

9 -
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: - ‘But you really shouldn’t do such naughty
A was amused by the apparently ?

things 1o the more gullible of your
Teaders; some may believe you! . - -

' -Incidentally, you might like ‘to add
somethmg derived from the following to
Your ‘explanation’: " if your -so-called
theoretical case of instantaneous or even
sub-microsecond discharge could be at-

| lnfnrmatmn eentre

tairted,' I foi :lone don’t' '\want ‘to be
«anywhere near a source of ‘white noise

radiation’ measurable in thousands of

- megawaits. It sounds suspiciously like

a cheap and nasty alternattve to a
nuclear bomb. -. ‘

-Keep up the Izghter vem’ (RV St
Georges Basin NSW). - 5

~-Somehow, R.V., Iget the 1mpres—
sion jou aren’t "convinced by Mr.

Madigan’s - solution! Being - totally
honest, I have to say'I have never
heard of a Dirac function, 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 toidi, the Wollings tube -
and all the nonsense of the April 1991 -

article about the direction of an electric
current?) it would not :surprise me if a

‘Dirac function -is ‘a- figment of Mr

Madigan's imagination. But somehow it
rings true, and hopefully a reader or two
can support this. (Hope you 'r¢ reading
this Mr Madigan!) .

Still, I have to agree with your mathe-
‘matics concemning the voltage across the

capacitors. In other words, there is 10 1

lost energy!
“So,it'sall a btg con, btxt one that got
me, as well as 99% of the readership. As

1 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 certam that everythmg is uncer-
tam ” R

Thanks R, V for an: entertammg letter,
and for putting us all straight, And while

i e ket R e s e R




we're on the abstruse, here’s some more
~atef2. _
While this doesn’t gtve adrift speed 1t

-thoughts on the drift speed of electrons.
Speed of electrons
_This questionhas been lingering for a

‘while in lhese columns, and the general

‘opinion i that the speed of an electric
speed...

current is much faster than the drift

speed of the electrons that comprise

the current.

 The question i, what is the drift
- speed? Recapping brlefly, in December

avalue of around 36 metres per hour and

1.D. (Waarncort; Vic) gave Imm/sec (or
3.6 metres/our). Both rather different,

but both ljrery low values of speed.

Il abbreviate the next two letters on
this topic, which include one from a
physicist ‘and one from a lecturer in

metres per second, while current flows

illustrates there are really three speeds to
think about: orbltmg speed, drift speed
and propagation speed. .

The next letter grves a value of dnft

Your correspondent DL of Tumblong

" may evén be a bit optimistic with his
““estimate of Icmisec for ion velocity, but
“he is certainly close to the mark.

< Sears and Zemansky write in ‘Univer-

1991 DL, (Tumblong, NSW) suggesied 000t e i speed f
““electrons in a copper conductor is about
“0.015cmisec. They continue saying ‘this

“should not be confused with the velocity
~gf propagation of an .electromagnetic

wave along the conductor, which if the

~conductoris'in a vacuum is the same as
~the velocity of light'. :

Agricultural Engineering. T've also , ™
received other letters, which I'm not in- -, |

cluding

cerning t

worth — from the point of view of a
physicist — mamly on the subject of
electron velocities in a solution.

In an electrolyte with no current flow-
ing at -all, the innermost (K shell)
electrons have velocities of about Z x
0.007c, here Zis the atomic number of

the ion (2J9 for copper) and ¢ is the speed
of light. The outer electrons, which are "
very -loosely -bound 1o -the - ion; -are -

shielded from the nuclear charge by the

inner electrons and have velocmes of of o

~ about 0.007c at most.

- Now, - what about current ﬂow? It is
lmportanl' {0 realise -that - individual
electrons| don't flow at the speed of the
current pulse. Rather, the current pulse
is carried through the solution on the
‘sed’ of relatively free charges. -

If we assume that individual electrons
do flow |through the solution with a
speed of /2, we are led to-absurd con-
clusions. Using Einstein's theory of spe-
cial “relativity, it can' be shown that
electrons| with velocities “of - half - the
speed of light have ‘a kinetic -energy
equzvaler't to that-obtained by accelera-

tion: through a potential difference of

* about 80l 'V —enough to cause the emis-
sion of K-shell X-rays from the atoms of
the solution. This cannot happen when
lower voltages are applied as it would
violate the conservation of energy (Dr
A.S., Latham ACT).

So from your letter AS Iconclude
that -~ the' . outer . (cunent carrying)
electrons are buzzing around at 2100

they cither repeat what has =
- already been said, or in one case, [can't |’
even read the handwriting. (Hint hint!) = |
B | readezth interest the letiers con-
¢ flow of ions and electronsin
solutions. I'd like to toss in my two-bob’s -

total resistance
260 l

I
i LW

-+ Sirice there are about 3.5 x 10° 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
propagatron speed anywhere from
cf2toc. :

My thanks to these wnters -and to all
those who have contributed to this rather
-academic discussion. It may not help a
student - learning - Ohm’s - law, -but it

clanﬁes a few issues that bug us from
:tlme to time. 3

" And having mentloned Ohm’s law
‘here’s an interesting way to calculate a
resistance value... ‘s

Precision resrstor”v'a‘lue'

. A question that occasionally arises is,
given an unlimited number of resistors
of X ohms, calculate the minimum num-
.ber - of resistors required to' obtain a
desired resistance value — then draw
{the resistor network required. .

-1 was recently shown- an inferesting
way of solving this problem. To do this,
draw a rectangle with the total resis-
tance wepresented by the length of the
top and the given resistance value repre-
sented by the sides. . el

..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. ..

AfX number of parallel blocks of resis-
tors are Placed in series X times, the
total resistance-equals the value of the
_smgle resistor. Therefore, each square
in the diagram can be replaced by a
szngle resistor. \

- The - diagram (Fzg 1) shaws how 0
connect 18 ohm resistors to give a total
resistance of 26 ohms (TR and GS
Mitcham Vic), .

A most elegant and srmple method in-
deed The diagtam is shown in Fig.1,
which as -you can see is simplicity it-
self.-I drew - this one on a computer,
which makes the process very qurck and
accurate. - -

+Some quick checklng ona calculator
proves the point as the total resistance
of the network of resistors is exactly
26 ohms, Just as the wrrters predlcted
I like it! :

Amtga computers

We get quite a few letters askmg 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 the projects —
‘what - about the  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 magazzne
I think an improvement could be made
on-construction projects however, for ex-
ample PCB designs could be smaller.
Also, ~computer - projects ~ could : be
designed to suit various types of com-
puters, such as the Amiga. I say this be<
cause I own an Amiga 500. .~ oo
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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 Interfuce pub-

 lished February 1989 might sui.
 T'recently picked up a circuit diagram

. for using IBM drives on an Amiga. It

~came on a public domain disk and'T

" 'want to know if this circuit is suitable for

using 144Mbyte IBM drives on the
Amiga. Inczdentally, you might want to
" use this circuit'as a pro;ect (L L., War
radale SA),

* ‘Thanks for - these commments L.L.
Both projects you mention will work
o the-Amiga (a point actually made in
the articles), -However, the BASIC
programs may fot be compatible, par-
ticularly the references to ports and
other hardware items. - -

“I've “included ‘the interface *circuit

(Fig.2) you sent me, as this could be of

interest to other Amiga users. I'm not

- sure if ‘a 1.4M drive is compatible, as 1
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 drsk
"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 14M type |

* through the BIOS, whrch ig updated by
the user, = "+

-]t may be thata 1 4M dl'lVC W111 only 5

operate as 4 720K drive on the Amiga,
or at-worst, not work at all. Unfor-

tunately, I can’t be more definite about Certainly the circit would be equal to
‘or better than the commercially available
‘modules. And also much cheaper :
% Thanks for a ﬁne magazzne (B G
~Wingham NSW), -~~~

this as ‘there are quite a'lot of issues
involved. My advice would be try it,
as T can see no electrical reasons that
could cause damage to either the dnve
or the computer,

On the subject of suggested pro;ect
areas, here’s an mtcrestmg 1dea

; Lawn mowers - -

1 recently had the situation of bemg
unable to start ‘my lawn mower. It's
bad enough: having to mow the lawns
- ‘whenone 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 defectzve A
new one cost $40 and the mower zs now
back in service. -

- Since an-electronic lgnitzon module
can replace the ignition points on older
mowers, ‘it occurred {0 me  that -an
electronic ignition circuit might be a

- very ~good - project for those EA

readers who prefer 1o mamtam thezr t

own mowers.

04
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And thanks to you B.G., for the nice
comments about the magazine, ‘This is
an - inleresting  idca, although - T'm

wondering how many of today’s mowers
could use sucha module, - .~

‘All the mowers I've been unfortunate \
~ terhas more to say about hand dryers —

enough to own have used a magnet on
the 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 rehable part of Lhese
mowers,

‘My experienceés ‘have bee more todo
with the mechanics: wheels falling off,
handles collapsing, - gummed up - car-
burcttors, broken rings and that sort of
thing. In fact, about five years ago 1

~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

petrol mowers is theréfore rather oiit of
touch and an electronic modulé may be a
good project. At this stage, it's not being
planned, but i is one we wﬂl keep in
mind, \

"To end this month S offermgs ona
fairly basic level, here S another word
about: : :

Hand dryers |
- Harking back to October the next let-

in response to the suggestion of recir-
culatmg the hot air. -

On the subject of hand dryers, ,the
elements are up to: temperature “in
seconds and the coolness is due to ‘the
evaporation of the water.

As the water evaporates, 50 the heat s
sensed by ‘the hand, makmg the - user
think that the heater i zSJust coming up to
temperature

If the air is recirculated, all that will
happen: will be an increase -in the
humidity of the air and a decrease of
evaporation, leading - to a longer




Cl

,drymg nmJ’ I would evenbe posszble to

end up with badly steamed WET hands :

- (R.H,, Croydon Vic), - SO

~ Fair. en(lmgh although it seemed a
good rdezﬂat the time. What you say
makes - sense, R.H., and probably -ex-

plains -why hand dryer manufacturers

~don’ trncorporate air recrrculanon

What?? .

~This is more a Why"" than 2 What??
. The question comes from Vic Ciscato
* - (Kenthurst NSW) who -asks: Why does
the VA rating of a centre-tapped trans-
former connected to a full-wave rectifier

circuit need to be higher than a con- "

- bridge rectifier?

This assumes the same load current -

-and output voltage for both circuits. - ......-

Ll :

Answer to January What??
< In any-circuit there is a finite stray

‘inductance, as shown in Fig.3. th the

swnchopen thee .

‘utrent through the mductor is zero
When: the switch is closed, the current
through the inductor increases with time,
and -reaches - a : maximum : when  the

- capacitor voltages are equal (both +5V),

. At this point the current in the induc-

tor begins to decrease, due to the rever- |

sal of the voltage. When the current falls
to zero, C1 is uncharged and C2 has 10V

~..across ‘it. This is a stable state as the
‘diode” prevents CZ drschargmg back

“into Cl. :

‘ vennonaIJtransformer connected 10 2.

Note that the exact value: ot' the

*stray inductance: is unimportant and

that afy resistance in the circuit has

been neglected. . - @

‘N'OTES & ERRATA

'ALL PURPOSE WIDEBAND'
‘AMPLIlr IER (November 1991):

 In the citcuit diagram, the 7.5V rail is

shown as \being 5.5V. This annotation

- should be jon the other Side of R4 (ic.,”

the collectors of Q7 and QB). Also, the

voltage rating of C3 should be 25V, and

Q1 should be fitted with 2 heatsink, |
. The cost -of -the -amplifier may be

reduced considerably and the assembly |
simplified by replacing the discrete 7.5V

regulator circuit with an LM7808CT 8V

.. tegulator, which is now widely available

at a good price.
Some circuit voltages will be slightly

higher, ‘but _this is acceptable The

LM7808CT
amount of heatsinking.

will require a ‘minimal

the required programming . resistors
would have increased the rcgulator out-
put current by about 50%. -

~ Note that differences between various .
~ brands of potentiometers used for RV2
(the gain control) and the way they are -

mounted ‘may have an effect on HF

‘response. The leads to RV2 should be -
~very short, and kept clear from earth and
any other wiring. .

Varying construction teehmques may

increase- the -shunt capacitances as- -
- sociated with the collectors of Q5 and
Q6, making it nécessary to recompen- -

sate the amplifier. This can be achieved
by feeding to the input a 1Vp-p good

quality squdre wave with a frequency,
-between 100kHz and IMHz, - -
The output is then terminated in 75
“ohms and viewed with a CRO having at
Jeast 20MHz, bandwidth, The output
amplitude is adjusted to be 1Vp-p by
“means of RV2, and the values of both
; .. C13 and C14 arc then increased propor-
- The reason that a ‘jacked- up’ SV |
regnlator 1vas not used orrgmally is that

'tionately by small increments until over-
shoot is just visible on the output
waveform,.

If necessary, trimmer capacrtors may

... be fitted to facilitate this adjustment....

s {Continued from page 38)

ing together one coulomb of charge, and
that the same joule of energy can be re-
leased again when the coulomb of charge
retums again, SINE

(coulombs per second). corresponds to
current (amps), it turns out that the rate 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
of power, 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
determine 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). .- :

Soif we mmply mulnply together 1he
current and the voltage, we get a figure
that cortesponds to the power, or the rate

Teased — in joules per second, Or Was.
In other words: . [ :
P=1xE .

Did | Iose”yo’u" G

rathet more than simply explaining the
concept of voltage. Perhaps that also
means I've digressed too far, and not an-

| swered the original question well
| enough. Altematively, it could Ge that
my explanation has become so long, that-

I've managed to lose everyone — in-
cluding perhaps Sam Benson himself.

-It's hard for me to'tell, of cotrse; I
guess I'm too close to it, SoT'll leave the
discussion here for the moment, in the

| hope that either Sam Benson or someone

else will ‘come back for more’ if the
concept still isn’t clear enough ,
Don’tbe shy, now. If there’s still ¢ some- ’
thing about voltage that I haven’t ex-
plained properly, let me know. These

ther explain or to grasp, and the only way-
to do either properly is for us to keep
working atit. . - .

Either way, I hope you’ll JOll'l us here
| again, next month, . AR
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of energy'hias been éxpended in collect-

Now just as the rat of flow of charge -

at which elcctrical energy is being re- -

where P is the power drssrpanon and I
and E are the current and voltage as be-
| fore. : : :

At this stage I-seem to have covered

fundamental concepts are not casy to ei-. -



" “Electronics Australia’ is one of the longest running technical publications in

ears ago..

“theworld. We started as ‘Wireless Weekly' in August 1922 and became ‘Radio
and Hobbies in-Au-tralia” in April 1939. The title was changed to ‘Radio,
Television and Hobbies’ in February 1955 and finally, to ‘Electronics
Australzu in Aprzl 1965 Below we femure some 1tems from past issues.

.....
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‘Power Alcohol: Dlstlllenes demgn’e’d‘
to produce 3,000,000 gallons of power
alcohol a year from wheat may soon be
open in several states. One of the main -
plants will be in NSW. - -~ |
Chief factors governing the selection
of the sites are availability of power,
adequacy of water supply and sewerage
capacity to-dispose of waste,
Hydro Power: ‘After final tests, the

first of three identical 108,000kW Wes-
tinghouse generators, each driven by a*

-150,000 horse power waterwheel, will

0 to work-at Grand Coulee Dam, Each
“generatoris nearly one third more
powetful than any waterwheel pre-
viously built in the United States. .~

Power from the big machines will fill
‘many ‘defence requirements and peace -

. of land. -
- February 1967

* twice the size of New England. Some

of the energy, all secondary or

- seasonal, will be used eventually to

pump water into the vast semi-arid Big

- Bend area, 50 miles away, to restore

producuvn:y to about 1200 000 acres

Thin Films: Delicaté’ layers of

> ¢lectromically active material are

making possible'a new generation of
solid state devices..Less than one
micron (one millionth of a metre) thick, -
the thin films which constituté the

- latest’micro circuits, are ‘revolutionis-
- ing the design of television equipment,
- computer, communication systems;
- missile and spacecraft controls and a

host of other electronic devices.’ .
Interest in-‘electronic’ films drose in

-tions into the nature and dynamics-of
atomic monolayers — thin layers of

..various materials only one atom thick, -
... The development about the same

time of X-ray diffraction and similar
“investigative techniques led other re-

searchers to extend these studies to in-
clude thin metal and metal oxide films
that evinced valuable - ‘optical “and
electronic properties. i

Speech Recognition: Direct voice con-
trol of typewriters; telephones, com-
puters and other machines moved a

- step closer with the recent development

of an experimental speech recognition
system. It was built by RCA and

_..employs electronic circuits that func-

tion like living nerve cells.

The system identifies the smallest
units of speech, called ‘phonemes’, by
abstracting their more salient features.
Of the 40 phonemes in the English lan-
guage, the machine can ‘recognise: 28.
In its present -form, the - equipment
recognises the initial consonant and the
following vowel in a consonant-vowel-
consonant word. Further ¢xperiments
will try to produce circuitry that will
determine the influence on the con-
sonant of a preceding vowel, The sys-
tem will then' be able to identify all

_‘_s DI | BMIZ
DYNAMOSMSENSIOR|
PR RCRORNNNY
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21 Safety Wear (7)

2 Groupotten. 6) |
- 23, Improve focussing. (7)
© 24, Inserting cassette or disc. (7)
.25, Operated a swilch. (6)
29, Use word processor, (4)

- ‘30 Metric prefix greater than

“pico, (4)
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" Electro

| £4 vih €1 marketplace

ADVERTISING RATES FOR THIS PAGE .

= ‘SMALL ADS: The minimim acceptable size of 2 centimetres x one column costs only $50. Other erzes up o a maximum of 10 cenfrmefres 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
NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the tenth of the month two months prior to issue date. PAYMENT:
. Please enclose payment with your advertisement. Adress your letter to: THE ADVERTISING PRODUCTION MANAGER ELECTRONICS
AUSTRALIA, P. 0. BOX 199, ALEXANDRIA NSW 2015 FAX (02) 693 9997

—TORSALE

. WEATHER FAX PROGRAMS: For IBM"

.XT/AT'E ** "RADFAX2" $35,.is a \high
. resoluti
&R

“RF2HERC’, “RF2EGA” » & "RF2VGA’,

same as RADFAX2 but suitable for
Hercules, EGA & VGA cards respectively
L “SATFAX” $45, is a NOAA, Meteor &

GMS weather satellite picture receiving
~-program, Uses EGA or VGA modes.

“iicard, +"WEATHER FAX” PC card. *** Al
s are on-5.25" OR 3.5” disks .. ‘

Photon Electronics 15 Rule St Isaacs ACT‘
(062) 290 2005.

~ INTRUDER ALAHM 4 sector mcfudes' :
+hattery and sounder. Complete A$33. Kit ...
" A$23 Plan A$2, SAE PYE 14B Rata Plaoe e

- ‘Needs LEGA or VGA color monitor and

“progra

(state \fvhrch) + documentation; ‘add $3 .
- postage: ONLY from-M. Defhunfy, 42

.« Villiers St, New Farm 4005, QLD. -
 Ph:(07)3582785. . .. ...

ARDON FERRGMAHETC éo-‘h'es

For LF/HF/VHF/UHF applications, Send
DL size SASE for data/price to RJ & US : R S
. TELONIC HD-1A: sWeep generafor 11000

" :Mhz,Cintel square wave generator THz- -

V IMPORTS BOX 431 KIAMA NSW 2533,
" Agencies at Geoff Wood Electronics,

AIburyl1 Assoc TV Service, Hobbart: .-
ics Components,. ACT Truscoff
- . Electrorics, Melbourne T. V

" APPLE Il PUBLIC DOMAIN &'

" SHARES SOFTWARE: at $5.00 per
. disk. We are th e agents for the
_continental software Co. in the USA

" Send $5.00 for Catalogue and Sample
disk tol Joy'soft P.O. Box E1 Emerton

o of phone (02 335 1160

-,MOST K MK 5173EX Memory phone

© - MC14480 ExVane Clcontrol Thomas 57

=" Roseland Gv. Doncaster Vic. 3108 {03) 848
: 7978 e SO

 WANTED 570 BUY: Television servieing
- hand book containing circuit diagrams of all

. Australian Black and White valve T.V.

“recievers, from 1956-1975, Wanted also if
- cheap, Jcoples of radio, T.V. and Hobbies,

from 1955-1960, plus any other litreature
. relating 10 19505 T, Vs. Phone (004) 423737.

n, shortwave weather fax, morse -
f receiving program. Needs CGA, ...
SSBHf radio & RADFAX decoder. Also -

N Y‘ljRANSFORMER REWINDS
ALL® 'PES OF TRANSFORMER REWINDS
~ TRANSFORMER REWINDS

Reply Fjaid No.2, PO Box 438 Singleton, NSW
2330. Ph: (065) 76 1291, Fax: (065) 76 1003

Tullamaring 3043 (03) 338 6286

negotiated.Contact Mrs B. Stabb 3/41 .-

Lauderdafe Ave Fairlight 2094,

VALVES Large stock of radro/tv/audro'
- valves. \
- Several manufacturers bargarn prices and

discounts. SAE for price list.

WhangareiNZ,
AMhz, Aimac modulation meter AM & FM,

perfect operating condition, $50.00 each,
ph(02)688 1936.

FLUKE MODEL 27 DIGITAL VOLT
METER AUTORANGING: Never used

5325 ON.O J. Grant (07) 261 3800.

IMF'HQVEI‘.‘J SEI'-'-IIAL 17Q
INTERFACE FOR PC'S

Now available as a Pre-built and Tested

. module. THIS IS NOT A KIT. Re-designed

ariwork and professionally constructed on a
board ‘only measuring 3x5 inches (75x125mm).
Comes complete with data, and software.
$149.95 Discounts available on quantity.
Send cheque / M.O. to Vietor Nowecki
P.0. Box 612, BRIGHTON, 5048, S.A.
FAX (08) 377-1816 P.S. (09) 378-3758

f RES. Rnnrrr)l’ﬂ L ™ '

Established 1933
IS THE ONLY COMPANY WHICH -
MANUFACTURES & SELLS EVERY PCB

& FRONT PANEL
published in EA & Silicon Chip.
651 Forest Road. Bexley 2207

AUSTRALIA
RING {02) 587 3491 FOR INSTANT PRICES.

’ $1 15 OFF 'fhe Worfd's ﬁrsf MS-DOS Pocket
" PC, Australia’s best price on ATARI Portfolio
-+ $380 inc Tax, Postage and Insurance. 80C88
+ GPU, Video cassette ‘size. Lowest prices on
-accessories.. For more info, a 43¢ stamp to
-Don McKenzie .29 :Ellesmere Cres

b1 TECH required to work in"growing

country centre. Fresh air, clean -

~beaches, relaxed lifestyle. Must be

fully “qualified -with min. 3yrs
experience. Contact (065) 81 0700 for

appfrcatron form and further detarls

L -»EPROM PROGRAMMER For IBM PC
ELECTRONIC ORGAN: price can be -

or-compatibles. 2716-27512, with

-stand alone sofatware or.can be used

.. with Phillips or Godan communication
.-software. Mode! MP271, new in box

$290. Phone (03) 802 6857.

-AW.A distortion & noise meter A51932, "
Hewlett Packard 524C frequency counter all *
attachements. Older type instruments in

“OPTO ISOLATOR: Plug in card for

IBM PC or compatibles. 64 opto

‘inputs, 4 relays, supports hardware
2 interrupts. New in box $280 ‘
’(03) 8026857 ., S

| T.V. YOKE EXCHANGE

Prompt service. -
Hefer transformer rewinds this page.
- Phone (065) 761 291
Fax (065) 761003

TENDERS WANTED

PEHSON OR FIRM TO CONSTRUCT
AND SUPPLY A NUMBER OF F.M.

_ | BROADGAST MONO TRANSMITTERS

MINI POWER OF 75dbuV/m AT 3
METRES ALSO 1 WATT POWER ALSO
SIMPLE BROADCAST CONSOLE

~{049) 611058

. KIT REPAIRS . .

Kits repaired from afl magazines.
Switchmode power supplies repaired.
Design work from start to finish.
Computer software consultancy.
Ring anytime 9am-9pm Mon-Sun

¢ EEM Electronics \
10 Bouverie Place, Epping Vic 3076 -
(03)4011393

, FIX-AKIT
{KIT REPAIR AND CONSTRUCTION
.3 months warranty on repairs

| | .12 months warranty on construction.

-1 technical assistance.

R HYCAL?ELECTRONIC\\S

Design, Manufacture, repair of electronic equipment

(02) 633 5477




| - Selected (7 for ASCII) Procomm w111 ask

o - plete, the ROMloader will re-displaythe
" menu, Type ‘7 if you want o check that
" the data is correct and finally if all scems

o '5"and then ‘6", All very simple!
»-One feature that may be of benefit to”

* . IMiCroprocessor’s  registers int0’ the

- and mstalled in the target system per

ROMIoader 2

- Continued from page 0

i An example o -

To make things clearer, I w111 g0
- through an example -using Procomm,
Procomm would be running on the host
- computer and the ROMloader turned on.
-~ The menu will be displayed. - :
~ Type ‘1’ at the option prompt and the
ROMloader will be awaiting an ASCII
., file in Intel Hex format. Now inside
. Procomm, the upload command (page- |
.-up) -is pressed and the protocol . type

- for the “filename.ext’.

-After entering the filename and retum
 the file will be ‘uploaded’ into the
" ROMloader. When uploading is com-

" well, type ‘6" to start the target system..
The target systém will now be running. If
- We want to restart the program again, type

some people is the ability for the target
system to writc ‘back -into - the -‘ROM-
- loader’s RAM, as if it were a ‘real’
~EPROM." While microprocessor  emu-
- lators let you read the registers, using the

write to RAM ability, you might be able
to- modify yohr program to write the

, ROMloadersRAM .
.~ Finally, - when you have finished
. developing the software, the software
- can-be burnt into a genuine EPROM:

: ',manently \ S

_Morse practtce

Radlo News

# - both the NZ Amateur Radio Assoelahon'
* and the Citizen Band Radto Association of

~The  latest ‘issue of Manly Wamn ah g NZ.

Radio Society’s Newsletter advises that

sessions for MWRS

Morse practice sessions for the Society’s

members ‘are being held each Tuesday
evening from approx. 745 to 9.00pm by -
‘Vic VK2EV] at his home QTH in Dee

Why. As Vic himself has a code capability

| “of better than 60wpm, he is in a position to
offer considerable help to those struggling -

to master the code for their full call

Update on R
Waitakere by Iaw e
You may recall that in the September

1991 issie we published a-report from
New Zealand amateur lan Andrews -
ZLAMB, on a new by-law announced by

-the Waitakere City Council -~ imposing-
"what seemed like draconian regulations on -
all transmitters and other devices that =
‘radiate RF, All such equipment was to be
tested, and -a-special additional licence

paid - all with the idea of ensurmg that
they posed no health risks, - . - -

Well, there’s been an update to this
“story, sent to us ‘from Mr K.-McLean of
{ Papakura in South Auckland. Apparently

the version of the Waitakere C.C. by-law

‘reported by ZLAMB was only the ‘first

draft’, which was subsequently modified

after a further public meeting and submis- .

sions from various bodies — including

. COMPACT ¢ EFFICIENT .

i tax

" "-'-‘Méuhihh?tz**ifsi*m

- RUN AMINS APPLMNCES FROM A IZV CAR BAT TERY' /!
APPLICATIONS =" Remote Control Televisions,

Stereos, Lighting,
" FaxMachines, Video Recorders,
. -Rechargeable Appliances,
.. Typewriters and many more ..,

Motel 20042**1350&1 sxtax |

-4 ChoiceElectric Company

» &

3 Prospect St Bowen Hills, Qld, 4006

{07) 252 4509
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‘The upshot is that the ﬁnal draft of the

by-law, which came into force on Novem-

ber 1, now appears 0 apply only to equip- - :

ment' with ‘a transmitter power output
‘level greater than 1kW’, .~

Hopefully this means that most amateur
radio gear, CB rigs, cordless' telephones
and other low-power transmitters will be

exempt and able to continue as before

- Satelhte demos at

- Gosford’s Field Day o

- Further to the Central Coast Amateur =~
- Radio Club’s latest Gosford Field Day,

«coming up this month on Sunday the 23rd,

- Julie ‘Kentwell VK2XBR - has sent - this

itern on what's planned for one of the WIA
displays; o :
Visitors to last year's Gosford erld Day
would have noticed a small WIA home-

brew Aussat receiver demonstration, in
Wally VK2AXW's VideoSat bus. The over-

. ‘whelming response caught us all flat-

footed. There are many stories about how
‘many amateurs tried several times over a

. period of hours; to get into the bus, but
-they couldn't get near it,

“Well, the NSW Disision of the WIA will
be better prepared this time! We will have

several displays, and a team of Aussat -
“home:=receiver enthusiasts — including a -
. hands-on ‘as you buy it’ display— as well

-as more and bigger satellite dishes, better

ptctures, more facilities and more fas

cinating gadgets. - 1 - ‘
Last Gosford Field Day people came
 fromasfar as Wagga to see our little display,

50 if you come again we will make you glad

" you did. On display will be receivers for

‘different types of radio and TV, controllers
and accessories. Some cannot be bought

and must be made by you— but informa- -

tion enablmg radio amateiirs to ‘roll their

own' will be available, perhaps ‘with =

i

ready-made circuit boards which are being ~

‘developed by the WIANSW Division, along
_ with custom integrated circuits to make the |

- job easy.

More tﬂfotmdtzon will be broadeast by
the WIA NSW Division on our regular
Sunday broadcasts, as the big event

“draws close. Listen on 7146kHz AM at
1lam and 7.30pm ‘each  Sunday in

February, for more details. See you at

- Gosford in the big blue bus! K3
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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 perform a com-
~‘prehensive  range of ftests on both
“-equipment and components used for RF
and microwave communications, The unit
was demonstrated in Sydney recently by
MTI'’s Australian subsidiary.
. Designed for both field testing and
"?ﬂlaboratory use, the new - Marconi 6200

g Microwave Test Set (MTS) covers th fre-
~quency range from 10MHz to 26.5GHz, .
- and offersa standard of performance com-

~parable with testing systerns 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 1Hz) with a four-

-input scalar analyser, power meter, fre- -

“quency counter  and = programmable

voltage/current - source. These facilities

-~ allow it to perform fast and efficicnt meas-

‘urements of the performance and charac- - ’

teristics of both systems and components.
It also offers the ability to perform real-
" fime  fault - analysis and location~ on

microwave cables and waveguides, using -
frequency-domain -

‘synthetic - pulse’
“reflectometry (FDR).

- Much of the new test set's impressive ;ﬂ
: perfonnance stems from the use of two |
- 32-bit ‘Transputer” microprocessors, one

5 for system housekeeping and the other for

sxgnalanalyms and processing, which give |

-t exceptionally. powerful - 20MIPS

- processmg It also features a high resolu- -
. tion . colour - display, -with -an intuitive -
\ graphlcal user - interface (GUI) for easy‘_

.\ - and efficient use.
| “The fast synthes1ser used in thc MTS

: »'uses patented technology to achieve trug -
~-'synthesised sweeping — over the full .
- 26GHz, if required. Every point in- the .
- sweep is synthesised, which enables the
‘testing of even the narrowest of filters —

- including devices with Q’s as high as
+:10,000. A typical 400-point fully syn-
thesised sweep can be made in less than
200ms, allowing  inferactive - tuning
without compromising accuracy. Levelled

accuracy is typically within +/-0.5dB, and -
patented source matching  system .
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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-
tion' of discontinuities and  faults in
microwave antenna feeders and transmis-
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 extemal processing,
‘Marconi claims this is the only scalar sys-
tem 10 offer this performance, currently

available.

“NEW HEADQIIARTERS
“FOR JAYCAR |

~Jaycar Electronics has ‘moved intoa

“new 15,000ft2 warehouse and operations
centre in the Sydney suburb of Rhodes —
centrally located to the major interstate

road Links.

' The new facility houses all of the firm’s.

administration, warehousing and distribu-

- tion operations.

A" new computerised distribution
" management computer system has also

'mbeen installed. ,
~Jaycar - Managing - Director  Gary
-Johnston says that the new facility will

enable the company to provide even faster
service, to its 10 fully-owned stores. . -

Mr Johnston said the facility will also

enable Jaycar to expand its store base,

which was impossible with its head
quarters at the previous premises.

!



 OPTUS T “FAST TRACK"
* INFRASTRUCTURE

- Australia’s new Secorid telecommunrca
tions carrier Optis -Commanications is
planning toi invest over $4 billion over e
next five years, to ‘fast track” the ‘estab-
lishment ‘of ts infiastructure; accord-
ing‘to the consortium’s chairmari Sir
Brian Inglis. This is expected to be the
largest privately-funded pl‘O]eCt in

l Australia for the 1990's."

~Sit Brian explained that deployment of
the Optus gtetwork will involve estab-
lrshmg a fibre-opti¢ backbone network
from Cairtis; through the sastetn states

and Adelalde to Perth, This netwotk -

will be complemiénted by highly ad-
| vanced digital swrtchrng and tranSnns~
l sion ‘systems. -
'~ Optus Communications is 51% dwned
- by Mayne Nickless, the AMP, National
Mutual and other institutional investors

(whose interests “ate ‘mariaged by -the -

AIDC  Telecommunications .. , Fund
Management), and 49% owned by US-
based Bell |South and UK-based Cable
and Wireless, It plans to introduce domes-
tic long distance and international sérvices
by the end of the year, and digital cellular
services for mobile and personal com-
munications early next year, based on the
European Global System for Mobile
Commumcdttons (GSM) standard.
-+ 7"The consortium apparently plans to use™
; Aussat s facilities for those services for
" which satellite delivery is best suited, such
' as"TV distribution, pay TV, remote TV~
. and radio blroadcastng, data ‘and VSAT
services, and mobile satellite com: '
' munications. It apparently has no plans

- 10.vary Aussat’s existing contractual

~ committments relatrve to the new B
: serres satellites. |

" FAST GROWTH OF _
noanrlpnouts

Despite the "recession, Australra s

mobile. phone network is currently ex-
| panding at the ratc of nearly 50% per year,

according to Arthur Wood — Telecom’s .
national sales and marketing manager for
MobileNet.  This -makes -it .one .of the
fastest growing in the world. .. -

“Our current projections rndrcate that .
by the year 2000, more than 60% of all .
calls will have a mobtle component” Mr
Wood added..

“The usage of mobrle phones in the ‘
central business districts of Sydney and -
Melboumne means that-base stations are-
being erected as closely-as 500 metres, 0 -
make ‘sure -he metwork’s capacity cani -

cope with the demand, Orly in some sec-
tions of New York are base stations spaced

AUS'I'El CRACKS DOWN ON
llON PERMITTED PRODUCTS

Thie * Investigations * Inspectorate " of
.-Austrahan Telecommunications Authority
‘(Austel) has begun cracking dowri on sup-
pliers of telephones, answering machines,
fax machines-and other t¢lecommunica-
tions equipment which is not authorised
for connettion to the Austratian network,
This.is-because some suppliets :are- still
selting such ‘non-permitted’ equipment to
asers, even though a penalty of $12,000
applies :for:both selling -or supplyrng
such equipment,.and/or connecttng rt fo
the network. :

.- Austel has also launched an educatron
program 10 -Taise - CoNSUMEr awarencss
regarding the need to ensure that all equip-
ment 4s- permitted, Called the Permitted
Products Program, this is emphasising the
- need for users to only purchase and con-

Ortly producls
lhal <orry.an AUSTEI. .
‘Permit have been testsd fo \
meet AUSTEL's safety and - 1\
techmcal standards. -

¢ et g i e

hect equipment carrying a distinctive
logo, indicating that it has passed Austel’s .
tests and requirements to become a Per-
mitted - Product. Suppliers .of permitted
products are being encouraged to use the
logo in the promotion and marketing of
theirproducts, .

“‘l

80 closely.” Mr-Wood said that 80% :of
Australia’s population was tow :covered
by Telecom’s MobileNet network, while
geographically the network covered more
than 25 million hectares, The next largest
coverage areais the UK wrth 13 mrllron
hectares. ¢
7 To date Telecom has 1nvested $600 mrl

~lion-in the-thobile network, and plans to
continue investing at $50 million annual-

- ly. “Australians have shown they want

“mobilephones; and that they want to' use
them just about anywhere” said -Mr
 Wood. .

INMARSA‘I' C
- NOW GlOBAI.

Inmarsat-C, the new mohﬂe Satellrte
" communications system that features ter-
" 'minals small enough to be hand-portable,
“is mow" available worldwide with the
. opening of COMSAT's land carth station

A SR

)

ot Southbury, Connecticut, in the US,,

“ The Southbury station provides Inmar-
- sat-C service'to the Atlantic Ocean-West
_coverage region, an area which includes
most .of . North and . South America,
. western Africa and western Europe. . . .
~COMSAT has -also . inaugurated - its
Santa Paula, California, station for service
4o the Pacific Ocean region, bringing to 10
,nthe number of land earth stations around
the world offering the Inmarsat-C service.,
A further 11 stations are in the process of
- being commissioned and at least 16 more
are planned.

- Introduced earlyin: 1991 the lnmarsat-
,:C system' allows -two-way -text -or -data
messages of up to several pages in length
40 e sent ‘and -received between fixed
telecommumications networks and mobile
terminals anywhere in the world, The sys-

tem cun'ently handles between 4000 and
4500 calls every day. -

.. Inmarsat-C .is raprdly becommg the
Dasis fora wide variety of land mobile ser-
vices including flect management and in-
formation systems for the road transport
industry. - Portable Inmarsat-C_terminals
are also increasingly being used by jour-
nalists in the field and by companies for
remote monltorrng and control applrca—

thllS

e

POWER SIIPPI.Y

VIA OPTICAL FIBRES

A power supply module has been fabrr-
cated at* Siemens: Central Research
Laboratorics in Erlangen, Germany, with
atiigh power laser diode array as transmit-
ter ‘and GaAs' photoelement arrays as
receivers, It can transmit 120mW of
Electric power through a 10 metre long
optrcal fibre.:- +

“The hansmrtfer used 1s a hrgh poWered
laser diode array' “developed by ‘the
Siertieris Semiconductor Group, with 40
strip$ ‘and - -maximum ' optical “output
power of one watt. It is connected to a pig-
tail approximately one metre in length, ,
from which the light is injected into a
400uln stef-index quartz glass fibre."

A mold photoelement array ‘based :on
GaAs with an- approximaté 2mm card
length, also developed by the Semicon-
ductor Group, réconverts ‘the light into
electric current at approximately 7V, The
array c¢onsists of 4 x 8§ discrete elemiénts,
some ‘of them switched in ‘series to in-
crease the ‘output voltage, ‘With optimal
matching of the cone of illumination to the

multi-photoclement array, anefficiency of |

more than 30% was attained for the opti-

cal-to-electrical conversion: The efficien- ©
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cy of the overall system was about 2% at
maximum electrical power and a trans-
mission Jength of 10m. The overall ef-
ficiency declines with increasing length of

the glass fibres. Despite this, a power -

- CCIR VOTES FOR HD-MAC

supply -of over 100mW can be realised
over ,several -hundred metres with a
6dB/km" attenuanon of the light in the
glass fibre. .

Such power ’Supphes can be used for
sensors in the high-voltage range, for ex-
ample, Apart from the power supply, sig-
nals can also be transmitted along the
optical fibre: all electrical connéctions to
the test msnuments are thus ehmrnated

“THREE mokr Amunrs
CHOOSE AIRCOM

to fit their new McDonnell Douglas MD-
11s with Inmarsat satellite' communica-
tions equipment. In the biggest single
satellite avionics deal to date, the three air-
lines have selected Inmarsat type-ap-
proved manufacturers, Honeywell -Racal,
1o supply up to 60 sets of satcoms avionics
equrpmene This equipment will be in-
fegrated into the aircraft systems by Mc-
Donnell Douglas on and delivered to the
airlines from 1993. The airlines are yet to

Boitig 747-400, The airline is ichéduled
to fit 20 more Boeing 747s with Inmarsat
terminals between-now and 1994, Other

"passenger airlines committed to' Inmarsat

satcoms are-Air -Canada; -Air * France,

Canadian -Airlines International, :Cathay

Pacific, . Northwest Arrlrnes, Qantas,
Saudra and Unned Arrhnes o

'+ ‘The working parties and task groups of
’lhe CCIR (Consultative Committee for In-
‘temational Radio), meeting in Geneva in
November - adapted “a- bréakthrough
recommeridation on the HD MAC trans
mission standard,
= 'This proposes that 50Hz counmes srart

ing with MAC transmissions, and which

wish 'to continué with a corpatible high

- definition service, should ‘use  the - ‘HD-

MAC system as given in the annex of the

... recommendation. This decision is an im-
-~China Airlines, Finnair and Swrssarrare “ poriant. advance for the Earopean HD-
"MAC transmission -standard, which ‘is

being developed within: dre Eureka 95

HDTV project. :

 The primary obyecuve of the Eureka 95
project has always been downwards com-
patibility with the MAC/Packet system to
allow for easy introduction of high defini-
tion : television, ‘The - HD-MAC - draft
recommendation ‘has also been unani-

i
R ]
[ ! {

make 4 decision on wluch antenna they B G ROk

will use. r

~ Each installation wrll offer a lotal 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.

»-Calls from aboard aucraft 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 Inmamat
member countries. ; ;¢ i

+ 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:Ltd. -of - Australia -and
Teleglobe Canada, for the provision of In-
marsat satcoms services. This consortium

uses GESs at Pleumeur Boudou (France), -

Perth - (Australia), Werr (Canada), and
| eres Canyon (USA). >

- In September last year, commercralarr

. line passenger telephony was inaugurated
on' a -Singapore - Intemational - Airlines

102

monsly ‘adopted by lhe European ad
ministrations, . ..

During this CCR meenng, it was
agreed that the existing studio -standard

qusing 1250 lines and 50Hz ficld frequen-

cy,developed . within . the - Eureka 95
project, +should be" incorporated - in -the

-~ annex - of -the -already existing - CCIR

recommendation - 709, which describes
some parameters. However, no equipment

could - be --designed .according to :this

recommendation, because the .most -im-

‘portant parameters, such as field-rate and

rumber of lines, were still missing, ¢

;The :CCIR has" now - recognised -the

necessity to-specify the two existing sys-
tems (the European : 1250/50 for 50Hz
countries, and the Japanese 1125/60 for 60
Bz countries), so that further implementa-
tion of HDTV studros can conllnue at full
Specd . l ‘ :

\SMAI.I.ES'I' E M

MOTOR DEVEl.OPED o
- Toshiba Corporation claims .o have
developed . a . prototype - ultra-small
electromagentic’ motor with.the smallest
outside diameter ever achieved. The new
motor, including bearings, coils and .2
magnet, is housed in a Smm long cylindri-
cal casing which has an outside diameter
of only 3mm, This is 40% small than cuc-

FR NSO URRR R R A

o Mr. JohnDougall, 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
years in which Mr-John lliffe has performed the dual role of chairman and

-.-chieve executive officer.-

o Electronic Development Saleshas appornled its Queensland dlstnbulor ECQ
.. Electronics o be Its Victorian distributor also. (ECQ is the distributor for EDS
. f — not EDS the distributor for ECQ aswe accldenlally stated in the Deoember

issue of EA. .

o Mr Dean Vaughan has bedn appomled as Melbourne Sales Englneer lor
..Thomas Electronics. The company has relocated its Melbourne-office and
servrce facillty to'larger premises at 19 Stewart Street, Mount Waverley. its new

""" phone number is (03) 887 8900

0 ‘Slemens has appointed Darren PoW|erskl as Appllcallons Engmeer in lls

* -glectronics components department.

g Brian McGoldrick has been appointed General Manager of Sydney based

- audio-distributor, Ross Electronics.

o 'Paul Cummings is the new Managing Directof of Hanlmex Australasia; replac-
'ing Jonathan Pinshaw who has been appointed Chief Executive Office for the
*Hanimex Corporation in both Australasia and the United Kingdom.

o Quality: Technologies Corporation has' completed its purchase’ of Harris
- Corporation’s optoelectfonics operation. All such products previously supplied
“by "Harris will be be’ supplled by QTC (represented rn Australia by KC

Electronics).

o Darling Harbour, Sydney will host several exhibitions next monlh Optical &
‘‘Image Pracessing is on 3-5 March, with PC92 and Communications and
" Offlce Technology 92 being held concurrently on 10-13 March. -

o CADEX'92 (Computer Aided Design EXpos) will be held in March and Apnl
“with three shows in NSW Vnclona and Queensland Exhrbltors can regrster by

-phoning 008 077 622, -

ELECTRONICS Australia, February 1992
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rent proto
as having an outside diameter of Smm.
Researchers around the world are now
engaged i ina number of major projects to
develop ‘micromachines’
hardware systems expected to have wide
application in the inspection of -small
diameter tbes and piping in industrial

plants. Another potential area of applica-

tion is medicine, where it is anticipated
that a futurt generation of much smaller
machines may be directly introduced into
the human body to carry out inspection of
the digestive tract and the bloodstream,

The compact size of the motor is
schieved through the use of Toshiba’s ex-

pertise in precision machining technology
to fabricate miniaturised components, The
motor’s three coils are wound from fine
wire, and have a diameter of only0.2mm.
‘The magnet is menufactured by using
EDM (electrical ‘discharge . machining),
and -the. size of the -motor -is - further
- teduced by the incorporation of a dedi-
cated IC to control the direction -of the
drive — rentovmg the need for the-posi-
tlon detecting sensors and brushes found
in conventional ultra small motors. -
- Toshiba’s prototype requires only 2 63
‘ ef power to achieve a driving power of 1
x 103 Newton metre. The design also of-
fers flexibility, in that the driving power

can be enhanced by increasing the length

of the motor, including the length-of its"

coils and magnet, while mamtammg the
current outside diameter. . »

AANYTHING eots'
PRIZE WINNERS

The rest)onse 1o . our Oatley
Electronics/EA ‘Anjthing Goes Com-
petition (which closed on November 30,
1991) was most gratifying — our thanks
tothe many, many teaders who sent in im-
aginative applications for: the Helium-
Neon Gas Laser (September 1991) and

Night Viewer (October 1991) projects.

- After “much~ reading - through  the
Veritable ‘mound ‘of entries, and then
Uebating amdmgst oir judges, we wee

fmally able to‘selcct the wmners And here

FIRyST PFtIZE Winniér & the “Sib Starltght'
Night Viewer (Jtalue $1595) was Mr Lawson
James, -of Jindalee in Queensland for ‘his
Veterinary Last or Acupuncture Unit, . .
SECOND PRIZE: Winner of the 7mW
‘Helium-Neon Gas 'Laser System (value
$520) was Mrglan Richie, of Tumner in the
ACT, for his Night Ftangtng Viewfinder, --
THIRD PRIZE: Winner of the Night Vlewer
Kit (value $299) was Mr Robert Marcussen,

| ot Paradise in South Australia, for his Noctur- -

nal Wildlife Photographic System oy
FOURTH PRIZE: Winner of the 1mW Laser
Head and Power Supply (value over $259)
was Mr Jeff Fell, of Windsor NSW, for his
Smoke Imager. :

s, which have been reported

— < mingte”

This phioto was taken when the Sydney énd of the new Tasman 2 Austrelia/NZ
fibre optic cable was being brought ashore end laid at Bondi Beack. The cable

ship Vercors is visible offshore at upper right wlth the cable peth Identlﬂed bya
row of spherical ﬂoats :

i I"‘l PRI R CTW

FIFTH PRIZE: Winner of the 2mW Laser
Head and Power Supply (value $210) was
Mr Simon Jansen; of Avondale, -Auckland
NZ,.for his ezstem tomeasure -the
wavelength of light

PRIZES 6-25: The’ following entrants ‘each

won a kit of parts for the PIR Alarm Module,
as described in- the May 1989 issue (vatue
$47.85 each).

Mr Brett Sanderoeck Colonet Ught Gardens
SA (SIH})IG Laser Ruler)

Mr Androw Helgeson, Devon' Park, SA
(Laser image Scanner) -

.Mr Simon Hildebrandt, Mona Vale, NSW

{Laser Oscilloscope). .
Mr Otto Priboj, Carramar NSW (Laser Scan-

‘ning System)

Mr Denis Krsiovic, Roselandé NSW' (Laeer
Dance Pattern Protector) :

Mr Alex Hasker, Beaumaris, Vic (Setf levell-
ing LaserDumpy Level) -~ <. .-

Mr John Eastoff, Valley Vtew SA (Eletztrontc
Fault Finding using IR) ' .

Mr Erik Isokangas, of Kenmore Qld (R Fau!t
Finding Vteweg

Mr Carl Moser, of Glebe Point, NSW (Ultra
Low Cost Laser) t

Mr Robert Hatvani, of Glen Irts, Vc (Laser
Level)

Mr Owen'Wakinon, of Watile Park; $A
{Monitoring Darkroom Equipment) - .- -
Mr Paul Marson; of Royal Oak, Auekland NZ
{Darkroom Vewer)

'Mr Wilp Booth, of Lake' E.acham Qld Study :

ing Natlve Antmals)

‘Mr Doug Sinclair, of HOzelle NSW (Studytng

Wild Animals) -

Mr D, MeLean, of Kefor, Vi (IR Detecton of

Geological Vents/Fussures) e

Mr Jeff Nocker, of Hurstbridge, Vc (Laser
Sightline/Fall Gutde) _

Mrt; McLeod, OfSCcthSS Qg (thht Sex
tant} o

Mr Antony’ Hendro Baulkham Hms NSW
{Head-Mounted IR Imager)

Mr David Timmins, of Kingsford, NSW

{Model Rocket Tracker)

ELECTRONICS Australia, February 1092

Mr Goran Patztéowc Waﬂsend NSW (PWM

Motor Speed Controlter for Laser Engine)
PRIZES 26-45: The winners of the Stereo
VU Meter Kits as described in the June 1987
issue {each valued at $14.90) were; . -

Mr Ross Gera%hty, NewFam, Od .
Mr Goran Panjkovic, Wallsend, NSW '~
Mr Graham Cooper, Stlucad 7
Mr Richard Rowe, Browns B4y, Auckland NZ
Mr Mark G' Doherty Breadtord Vtc L
D. Rigg, Parkdale, Vic . = .,...oc oo ins
Mr Ben Sprey, Shetde Ql

Mr Daniel Doyle, West Pennant Htlls NSW
Dale Dikker, Middls Park, Vie -~ -+

P. Samootin, Berowra, NSW

M.V, Atwood, N. Reokhampton. Otd

Mr Michasl King, Lindfield NSW

Mr Ben Gitmour, Port M arte NSW

Mr Steven Horna, Altona, Vic

Mr George Cratchley. Elizabeth North, SA
B. Falleen, Wallangra, NSW -+ =+

Mr: Andrew Trickett, West Pennant Htlls,
NSW .. \

A Lavanng, th Gin Qtd

Mr Brian Pluramer, Hasttngs NZ

Mr Simon White, Blackburn, Vie

~ Our congratulations to these winmers,
who have been sent theit prizes by Oatley
Electronics. We would also like to give a
special commendation to Mr Otto Priboj
of Carramar, NSW, whose second entry of
a Laser Pointer was very well executed —
but could not be included in the judging
because it didn’t use either the He-Ne
Laser or the Night Viewer, We hope that

 Mr Priboj might allow us o describe thts
unit in the magazine, as a mtm pro;ect

TEKTRONIX WINNER = . »:

. Tektronix : Australia-has athsed the
winner of the free DMM, offered 1n its
recent promiotion to £A subscribers: - «-/
%tr V.S, Venkatesan, Director of Biomedical
‘A;tgmeering, R.GH. Hollywood, ,.Nedlangs

£
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| Computer hardware/software review:

 MICROKEY Aumocm G
* DIGITAL AUDIO FOR YOUR PC

Add the power of vonce mu3|c orsound effects to your tavounte graphtcs program W|th th|s package

from Video Associates. It allows the user to record sound onto the computers hard dISk then play
back’ the audio ﬂle asa matchmg graph|cs fileis dlsplayed . _

by ROB EVANS

© Those who are mvolvsd in pubhc or

, »corporate presentatwns will .be . well ..
aware of the persuasive power offered by-

. a relatively - standard personal .computer

(PC), when running one of the popular

- glide - showfpresentation software -pack--
- ages. These programs allow the PC to dis-
play -4 preoetennmed sequence -of

~graphic or text images, either under the

~automatic command of a programmable

~“timetable’, or in response to simple key-

board instructions. To make the most use

- " of your existing software, the presentation

.~ program can generally import the images

from a‘wide - range -of - spreadsheet,

. -graphics or wordprocessing programs —
Orin some Cases, use a screen capturing
utility to create its own image files by -

sampling the display’s video memory,

* As effective as these programs are in
“creating a striking and ‘animated visual

presentation, they tend to offer little in the

“way of matching sound effects other than
“perhaps ‘@ few  plaintive ‘beeps - and

squawks from the PC’s intemal speaker.

- To comect this imbalance and ¢xploit a
- PC’ full .potential " for - sophisticated

presentations, : Video - Associates - have
developed the Microkey AudioCard sys-

* tem — which in effect, offers all of the
hardware and software needed to produce
- -acorresponding audio show. - \
-+ Incontemporary buzz- word ferms: wel -
-COmefo mulumedla : t

The Mlcrokey
AudioCard: system

*Since - IBM-compatible PC s are ar
guably the most popular machines in the
business - world -~ (where - presentation
software is generally - used), it’s -not

- - surprising ‘to find that the Microkey

AudioCard system has been designed for

. “this' type- of machine. While there’s an

. enormous Tange of presentauou/graphlcs
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-software -available for the TBM-com-
-patible (MS-DOS) range, the Video -As-
-sociates people seem to have taken a great -
~deal of effort to ensure that the Microkey -

AudioCard system is compatible with vir-

tually all graphics programs (more about

this later),

- The computcr s hardwam requuements
are quite  straightforward, - since - the
Microkey AudioCard system is based on

“its own dedicated card which is designed

to fit into the 16-bit expansion socket of
an AT-compatible machine, and uses the
standard hard disk to store the audio files.
" Although'the supplied manual strongly

‘recommends 4 machine equipped with

the 16-bit AT-style bus, the card will ap-
parently operate successfully when in-
stalled in the single connector 8-bit

expansion slot of more modest PC/XT -

machines, -In. this case . however, we

‘suspect that the restricted . processing

speed of these PCs could produce some
timing bottlenecks with the Microkey
AudioCard system, The full 640K com-

plement of system memory is also recom-

mended, by the way.

~'The card itgelf is a- highly" populatsd
full-length device, with the various audio
input and output connectors installed on
its end mounting plate,  There- are-four
3.5mm sockets in total for external con-
nections, with two assigned to line and

.+ -microphone inputs, and the r¢maining
- ~couple for line and headphone outputs.

The latter -connection. is ‘driven by the

. card's own 1.5W amplifier, at a-level

determined by -a* headphone volume
contro} - whlch 1s also mounted m the
end plate.

 According to the information supphed'

by Video Associates, the card uses 12-bit

N

* practice, this apparendly means that data
.compression ‘tatios ‘of roughly 3:1 are

sampling, and encodes ‘and decodes the

information using ‘Adaptive Differential

Pulse Code Modulation’ or ADPCM. In

‘of 8kHz, 16kHz and 32kHz —

“achieved as the audio files-are stored on

your machine’s hard disk -~ so-at a -
16kHz sample rate, one mingte of avdio .- ~
needs only 480K of disk space. Full | -
points go to the designers for this feature,
since without such compression techni-
ques sampled audio files can easily grow
o quite an alarming size, particularly at
the higher sampling rates, ~ - ;
“In this respect, the  card’s matchmg -
software can select between sample rates |
‘whichin =

general suit -spegch, - music ‘and hifi -
recordings respectively. Virtually all the
card’s functions are in fact under the con-
trol of the Microkey AudioCard software,
which is a suite of ‘programs under the
command of a versatile menu-driven sys :
temcalledNﬂonenu I 1 :

Software
The Mlcrokoy AudioCard’s kemel pro

gram (Mkmenu) is a fully programmable
systsm of pull-down menus, which calls

~the .various routines (record, playback,
~configure, efc) under the control of the
PC’s mouse ‘or keyboard. If. the

Record/Playback option is selected for |

-example, Mkmenu loads the card’s TSR

{terminate and stay resident) dnver‘

-mkdriverexe, .then runs-the actual -re-

corder software mkrecord,exe.: =
~When"your - recording sessxon is
finished .(you have selected EXTT from

“mkrecord’s pull-down .menu), the card’s

TSR driver is ‘unloaded’ and you are
returned to “Mkmenu, This is all done
under the command of standard MS-DOS
batch files, which as it happens, are ml

‘tially generated by Mkmenu itself, -

 This operation is really quite clevsr
When an option is selected in Mkmenu,
the program immediately terminates and



delivers a ‘DOS error code which is

specific for that selection,

This in turn is processed by a master
batch file Kmenu bas) which re-directs
proceedings to the appropriate operating
batch file, For example, selecting
Record/Pla)Jback in Mkmenu might force
a DOS error level of § as the program
terminates. The main menu batch file will
then find the line ‘if emorlevel § goto

__8bat’, which re-directs command to
|__8.bat, v#rhere this in  tum loads the
mkdriver and mkrecord executable files
as mentioned above. Talk about creative
batch file processing!

While all of the above may sound a lit-
tle convoluted, it’s quite easy to come to
grips with orice you are using the system.
As it turns out, this is also quite a versatile
and ingenious . software . arrangement,
which offers a virtually unlimited range
of programming possibilities, and  is
guaranteed to run on almost any system
configuration. In fact the batch file sys-
tem is so open-ended it could be used to
control  almost 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 to a list file (mkmenu.lst) as
required. Mkmenu will then delete the
current operating batch files (! 8.bat

and so on), and generate a new series of
batch files which incorporate your chan-
ges (as recorded in mkmenu.lsf). Also, a
number of list files can be stored under
different filenames, and recalled with the
‘Load New Menu File’ option, allowing
Mkmenu to be totally reconfigured as the
new aperating batch files are generated.
The Microkey AudioCard system’s
other main executable files can also be in-
corporated into the menu System as re-

quired; these are Mktest, Mkconfig and -

Mkslide, Mktest allows the user to type

commands directly into the card TSR

(Mkdriver) itself, for testing - purposes.

Mkconfig is a menu driven configuration
program which sets the card's relationship
to the computer itself in terms of interrupt -

(IRQ) and DMA channels, the use of LIM

expanded memory, and so on, Mkslide is -
could be put to many other uses besides
~audiofvisual presentations. - You -could
‘even arrange to have continuous andio
‘feedback for just about all of your com-

the key to the system’s ability to link
graphics files to-andio files, which ul-
timately - - produces the  desired
audiofvisual effect. . . .

_'The linking - system provided by
Mkslide - (another . TSR program) is
delightfully simple; it just monitors calls
to the PC’s hard disk, and when your
nominated graphics file is read from the
disk, it instructs the audio card to replay
the nominated gudio file. Such a low-
level and simple system means that this
linking process is quite independent from
the software which is ranning at the time
(say, a graphics or presentation program),
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since it avoids any complications by
just ‘monitoring ‘the appropriate ' DOS
function calls,

The program itself (mkslide.exe) has
a large number of command line op-
tions, which can be used to configure
the linking process for each particular
application. For ‘example, program-
ming a batch file to run mkslide e pcx
Ip ¢\mkav would instruct the TSR to link

 the sound files to any file called with the

extensionpex, and look for the actnal

“sound files in the MKAV directory on the

machine’s C drive. So if a file test.pcx

“was called by a graphics (or whatever)

program, Mkslide ‘would instruct . the

audio card (via Mkdriver) to play the test

sound file,

- With such a versaule software anange-
ment, the Microkey AudioCard system

puter operations — provided the action
calls a file from the hard disk. As you
might expect by the way, files with exten-

sions .com, -.exe, and .ovl (overlay files)
‘arelgnoredby Mkshde > ,

Onfest

:Once the l\dlcrokeylAudxoCard 5y8-
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

slumberousofficestaft,

Despite the fact that the ‘sample ﬁles"y :

have all been recorded at the 16kHz sam-

pling rate’ (as ‘indicated by their .sI6 -
filename extension), 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

sond quality is equally as gratifying,

once you have mastered the best record-
ing technigue 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-
activated buttons, The mixer is also total-
ly mouse<driven and offers ‘slide’
controls for all input and output levels,

‘push-buttons’ for channel assignments

and muting, and a peak- or VU-reading
level meter. Again, this is a very versatile
system, and even allows the user to mix
the microphone signal with the audio
from the sound files, as they are being
played back,

Using the Microkey AudioCard sys-
tem for a full audio complement to a
graphics presentation was also quite a

Mkmenu acts as a control cantre for the Microkey AudioCard softwars, and offers

a serles of mouse-driven pull-down menus which can be programmed to sult

indlvidual requirements. The above menu system was produced during this

ravlaw

stralghtforward task, once we became‘

familiar with Mkmenu’s unusual baich

- file scheme. The system’s TSR programs

remain quite transparent 10 any graphics
softwarethat we tried, and presumably if
you do come up against a configuration
clash, this can be easily rectified with the
Mkconfig utility. All in all, the system
easily lives up to the designer’s claims of
a powerful yet versatile multimedia pack-
age that's simple to operate.

The only disappointing, if not down-
right frustrating aspect of the Microkey

Mkrecord shown with its mouse-drlvan’ ‘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 cansed some con-
fusion — vparticularly 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
our evaluation copy.

On the positive side, we were most im-
pressed with the versatility of Mkmenu,
the sound quality from the andio card it-
self, and the generous range of additional
hardware supplied with the package, This
included a dynamic microphone with a
maiching 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 meeded for
almost any multimedia installation. So if
this is your need, or you just want to add
the power of digital audio to your 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 Vision
who can be contacted at Suite 1, 45 Wel-
lington Street, Windsor Victoria 3181;
phone (03) 525 2788. %
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Cheap software
fools Al judges

‘Supporters -of artificial intelligence .
development -got a lot more than they -
bargained for recently, when a US$160,
100K program tunning on a PC was able - -
10 fool half a team of 10 judges into .|
believing they were having a convers- o

tion with a human.,

And several more judges were iy
fooled by some of the other five com- -

puter contestants during the first annual
mnning of the ‘Loebner

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 human,”

were disappointed. Some were even

angry at the results of the first contest. As -
part of the event, 10 judges conducted 15 -

- minute typed conversations with 10 com-
puter terminals, four of which had human

operators on the other side, while the

other six were connected to computers.

- The contest was intended to raise -
public awareness about the state-of-the-
art in artificial intelligence, and help -
generate more public support for Al re-

-search. Instead of showing vocational
skills that are impressive and still ob-
viously non-human, the contest showed
how even simple programs are able o
trick human judges.

The organisers were shocked o see

five of the 10 judges get fooled by “The -
Therapist’, a program that is able to keep- -
up a ‘whimsical’ conversation and even -

inject humour.

“I felt very comfortable talking to it—
it was making me laugh. It had a sense '
of humour that wasn’t like a-

computer”, said Nelson Reynert, one
of the judges and a Harvard Univer-
sity Government Studies student “I
was fool

Joseph Wemtraub, creator -of ‘“The

Therapist’ program  will receive
US$1500, the annual prize for the pro-

gram that is ‘most human’ by fooling the -

most judges. The program comes with
just 100,000 bytes of programming and
- is designed to pick up and respond to key
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Price .
Competition’, in which computers are
teamed up aginst humans in a dual of =
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" It's not made In Silicon Valley, but Slemen’s new 16Mbit dynamic RAM chip Is

nevertheless state-of-the-art. The smallest elements on the chip have
dimensions of around half a micron. A human halr is approx. 100 times thicker.

words in a line of conversation. Before
. the event, most A1 experts had predicted
‘that chances were small at best for any of
~the judges to be fooled by the six first-
year entrants...

Manufacturing back

fo Silicon Valley?

The perceived trend in Silicon Valley

is one away from manufacturing and

towards corporate administration and re-

~search- and development. But that ap-
. parently is a false perception, as Silicon

Valley was rated in a new study as the
second fastest growing centre for manu-

facturing in the United States for the

- 1990's,
"..The study, released recently by the

Washington DC-based Woods & Poole
Economics company, said manufacturing
growth -in “Silicon- Valley during the
1990’s will be second only to Orange

" County in the Los Angeles area,

Silicon Valley’s manufacturing- sector
will grow some 23% by the end of the

~ecade, with manufacturing-related jobs
. increasing from the current 274,600 to

339,000, ‘The survey's results were 50
- surprising, most industry and govern-

ment officials in the valley were startled
and at a loss to explain the prediction.

“This is astounding,” said Bill Glag-
gett, director of the San Jose Office of
Economic Development. “I just hope to

‘God they're right,” added Gary Burke,

president of the powerful Santa Clara
County Manufacturing Group which lob-
bies on behalf of the area’s electronics in-
dustry. He added that he viewed the
study results with considerable skep-
ticism,

Since the late seventies, Silicon Valley
companies, after producmg their
products almost exclusively in Silicon
Valley during their startup phase, have
traditionally - shifted -production - else-
where in the US and offshore, when their
business became high-volume oriented

-.and subject to intense competition. The

Woods & Poole survey however, found
that California will have four of the top
10 centres for manufacturing growth,
Industry observers said that if
manufacturing is to expand as rapidly as
predicted in Silicon Valley, a new boom
in high-tech startups will have to occur.
The Iast such boom occurred in the early
1980, when billions of new venture
capital dollars, freed up by the lowering
of capital gains taxes, fuelled the forma-
tion of hundreds of new personal com-
puter and semiconductor companies.
Any new upsurge in startups will



| \":depend on whether the US implements a |

-cut in the capital gains tax, an issue Presi-
dent Bush has been lobbying hard for.
‘And with a new generation of personal
‘computers just around the corner, a new

‘wave of stnrtups may mdeed become 3

a reality. -

Parallel svstem

“runsat 130BIPS

- Thinking | Machmes,, the Mas
sachusetts based maker of massively
~parallel probessmg computers, has built
* an RISC-based supercomputer capable
of processing data at:130 billion cal-

~ culations pér second — smashing .the
recently set -record of 32BIPS by an

Intel machirie. ... .

The CM-5 from Thmkmg Machines i
built around 1024 SPARC chips. Pre-
viously Thinking Machines used as many
as 64,000 low-end Intel -processors 10
generate the kind of Speed rts system is
said (0 possess.

..The company said it could techmcally
string as many as 64,000 SPARC chips
together, to (create the first supercom-

puter to break the one trillion instructions -
per second barrier. But such a system

would have dost more than US$100 mil-
lion to blllldg :

. 'The new SPARC- based machme was
Ordered by the Los Alamos National
Laboratory and will cost about US$25

million, At the low end of the line, a 32

processor system will sell for US$1.4
miltion. Thinking Machines emphasised
that the switch to SPARC processors will
not make previous software obsolete,

- Customers/switching to the CM-5 line

will still bﬂable to use their older

. software while taking advantage of new
- SPARC-based applications as well.*

Gilbert Hyatt has scoted a fajot vic-
" fory in his bid o get the semiconductor
industry to pay royalties on the micro-
processot patent that was awarded to him
last year by the US Patent Office. -

- Holland-based - electronics giant N.V.
- Philips said ifs North American Philips
subsidiary had signed 4 license for 23 of
Hyatt’s - semitonductor-related - patents,
mcludmg the microprocessor patent. -

‘Rather than’ money, Philips will prot 3

vide Hyatt: with- legal protection * with
‘predator’ companies that ‘may take"ad-
vantage of him, as-wéll as help him in
licencing his patents to electmmcs com-
panies throughout the world. :
- “I now have a large mentor tb take
care of me. Large - companies often

major friend who can help me,” Hyatt
said from his Southem California home,

- Hyatt said that prior to the actual sign-
ing of the agreement, Philips had already
~~assisted him in the legal battle with Texas

Instruments, which is challenging the

- validity of Hyatt's patent at the US Patent

Office. Hyatt said he is confident the
Patent ‘Office will uphold his patent A

‘preliminary ruling may be issued in the

next several months, .
As part of the deal W1th Philips, the

Dutch giarit has licenced two- portfolios
of Hyatt’s patents, covering such tech-

nologies as' microprocessors, microcom-
puters and certain liquid crystal computer
displays. -

- In- addition-to the ‘legal assistance,
Phrhps 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
even to hirc a small staff to help him in
his research. . -

Philips, he said, is only the ﬁrst ofa
number of companies who are currently
negonaung with him for licences to his

_ mrcroprocessors and other patents ‘

 Rkers: Repeal tlat

panel tariff or else -

IBM has fired a shot across the bow of
the US government, threatening to help
boost Japan’s trade surplus with the US
by moving production of a new line of

-notebook PC’s to Japan if the US govem-

ment doesn’t reverse the 63% anti-dump-
mg duty it imposed last July on
active-matrix and other advanced flat

-+ panel displays made in Japan.
Philips ’sibns licensing - - -

In unusually critical language, IBM
chairman John .Akers said IBM would
have little choice but to move hundreds
of US jobs to Japan in order to bypass the
tariffs — because finished products in-
corporating the controversial displays are
not subject to the import tax, . '

IBM’s move came less than a week
after Apple Computer filed an appeal to

“the tariff decision, which was aimed at
_protecting a handful of US flat panel star-

tup companies from their huge Japanese
cornpetltors =

- Apple has dlready moved producnon-

of its new PowerBook 170 to plants in
Ireland, & decision that cost the US more
than 300 jobs.”With other US cotputer
makers, :as: well .as Japanesc notebook
vendors moving production “offshore,
the US may lose as many-as 30,000
manfacturing ]ObS because of the active
matrix tariffs, - |

misperceive that an individual inventor is
~alone and vulnerable. But now I have a
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Currently IBM is engaged in 2 joint

_Venture with Toshiba to make and sell .
* active-matrix displays. Saying IBM has
1ot made a final decision on where it
“will produce a forthcoming notebook

PC, Akers said, “Of course we can as-

-semble complete computer systems in-

Japan and avoid the tariff. From an
American point of view, that is an ex--
port of jobs that exacerbates the
balance of trade.”

~ 'IBM, Apple and oﬂtersareargmng that
“‘none of the US active matrix display
‘companies are ablé to deliver products

commercrally in high volume and at
competitive prices. Only the Japanese
have developed such capabrhty

Bush wants to curb

encryption expntts

- Regardless of the ease of berng 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 Admmrstratron
plan to restrict export of data encryption

software _have sent a shockwave .
throughout the software mdustry Cur-
rendy, software is a major industry where
the US still holds a commanding lead
over foreign competitors. But that posi-
tion may deteriorate quickly if US firms
cannot deliver data protection features to
therr foreign customers. . . *

" Data protection is raprdly becommg a
major . concern in  the. industry
worldwide, and many companies are
expected to demand data encryption
features on their application software.
If US firms cannot deliver such features,
international buyers may look elsewhere
for programs that satisfy their data -
security requirements, . . .

‘While the new plans have ot been
formally introduced, . Washington
sources have been quoted saying the
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- -
uon technology, even in the US market. -

*The US recently overlooked a supe-
riot public key data encryptron technol-
ogy from RSA Technology in Menlo
Park in favour of a much less sophrsn-
cated standard.

foo



'ngh quahty CCTV camera
' Philips is expanding it; range of CCTV
 video cameras with the LDH (701/10, a
high . performance . ‘CCD _ observation
camera which is ideal for remote surveil-
1ance and process control, where a hrgh
quality image is required.

Basedonthemodulardesrgn ofthe hrgh :

performance LDH 0702/20 camera, the
LDH 0701/10 is a high sensitivity, high
resolution camesa, producing exceptional-
ly good image quatity. The camera has a
M2 solid state interline CCD sensor with
‘microlens, and its characteristics provide
optimal picture quality of indoor scenes,
With a wide dynamic range, the camera
tan be used with a fixed i lens for many
indoor applications. . . .

Designed on a system concept 'basrs
rhe LDH-0701/10 is fitted with a maing
lock feature. This locks ‘the 'camera
frame frequency to the mains frequency,
thus avoiding picture roll in -2 mult-
camera System, -

Applications areas’ include amval and
depanure lounges, fransport . stations,
muscums -and  banks, It is particularly
suitable for a wide range of outdoor ap-
phcauons B \

For more: informhation circle 241 on the

feader service coupon or contact Philips
Scientific & Industrial; 25 Paul Strect

* North, North Ryde 2113 phone (02) 888
8222., .

Logrc pulser probe R
OK Industries has released the PLS-500
Logic Pulsér for IC troubleshooting. The
- pulser is switchable from 0.5Hz to S00Hz
pulse frequency with a 2us pulse width.
Other features include a Sync out, Sync in
and Ground for tiggering, . .- w

The - maxithum output current (tip) is
1000mA, and the-input frequency is from
- DC-100kHz. The operating powcr supply
isbetween 43.5 and +18V..

.. For more: mformauon, crrcle 242 o the
reader service - cowpon :or - contact

10
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;New case for prolects

: Jaycar Electronics has released a. new

:DYOJGLI case, the ‘Jaybox’ —-especially

designed for instruments, power supplres

vand similar projects. :

+The new case measures 250 X 170 X

‘~75mm (W x D x'H), and uses the con-

venient system ‘of moulded top and bot-
tom- halves, with removeable front and
Tear panels.

> Both top and’ ‘botiom case” halves are

provrded with a st of ventilation slots,

‘which align when the case is assembled to

provide - efficiént ventilation- for eqmp-
ment such as power supplies, -

- ‘An advantage over similar cases’ is’ rhat
1he front and rear panels' are cut from
12mm aluminium sheet, which not only

provides a rigid andreadrlyearthed sip-
port for front-panel controls -and- rear-
panel connectors, but can also serve as an

efficient heatsmk for semrconductorv

devrces :
Other features ‘of ﬂre Iaybox mclude .

“built-in foulded -support pillars for PC
‘boards (inside both case halves) -and

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 complete with four plastic feet. |
*The Jaybox has the catalog number HB- - =
5930, and is priced at a very reasonable
$19.95, 1t is available from all Jaycar
stores, or by mail order from PO Box 185,
Concord 2137, phone (008) 022 888 (or-
ders only)

ElecironicDevelopment Sales, PO Box
222 Lane Cove 2066 phone (02) 418
999.. -

Programmable draller

.. The - Australian-made - Nidac ” 5TE3

g | ‘DialSafe’ user-programmable dialler uses -

an existing ‘telephone : line -to -send a

beeping sound to convey -such - condi-

tions as becurity, medical or industrial
plant - monitoring {0 three drfferent
phone numbers, - - .

«Jts ~main - features - mclude three

 memorics which hold up to 16 digits each;

two -trigger inputs for alarm/emergency

(with different sounds for each); remote

shutdown from a cafled number, and key
board disable mode for security. -
It dials each number three Umes and
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canalso dial pagers or mobile phones. The -
dialler . is.incorporated :in - the TKI
‘DialGuard’. . .. -, .
+This unit - mcludes a battery backup, 1
power supply and charger. Its output can -

operate  siren, strobe relay or any 12V |

device, for up to-four minutes- after the :

' draller is trigger, -

*- Another - - similar system the :
‘DialCare’ medical dialler, This personal ‘
wireless transmitter canbe wom or cartied
around the house at all times, and is simp- .
ly -pressed to-call for help. Up to three
phone numbers can be contacted, includ-
ing pagers and mobilephones, - 1
-For more information circle 245 on the

- reader service ‘coupon or contact Nidac

Security, 2-Cromwell Street, ‘Burwood
3125; phone (03) 808 9335. . - ¥



‘Multi-coloured
'LED pane meter L
The DMS-30PC is a new dlgual

voltmeter which combines the Iatest in -

surface moint technology with state-of-
“the-art thick film hybrid manufacturing
“techniques. l’jl’he result is a fully encapsu-
Tated, low cost, 3.5 digit voltmeter, with a
¢hoice of nine different LED colours and
: pover options.
At less than one. cubic inch total
. volume, the DMS-30PC is a very small
digital voltfeter but retains a full size
(14.2mm/0.56") 3.5 digit display. Its wide : -
variety of LED colours include red, green,
+orange, yellow, amber and blue; high in-

tensityred and low power red, green and
‘orange (less lthan 15mA drain) The 30PC -
18 designed to fit virtually any momtormg 5

“and display 4pplication.

. For more information circle 244 on the
“feader service coupon of contact Quiptek
‘Australia, PO Box 129, Moorabbln 3189

phone (03) 532 138, f

Freon-fres hlgh
voltage probe

Tektronix has introduced a new CFC

free version | of its 7SMHz P6015 high
 voltage probe. The redesigned probe uses
a silicone cdvmpOund as a dielectric in-
‘stead of theH CFC 114-based Freon. To

«stimulate’ replacement of the older ver- -

sion, Tektronix is offering a $200 discount
‘trade-in progtam.

P6015A provements include 2
smaller compensation box, wider com-
pensation rarige, a larger, more durable

cable and an pptional 1000X coding fea-
ture. The P601SA provides maximum
input voltage of 20kV DC, and holds a
100 millisecond pulse at 40kV peak,
This high voltage capability makes it
ideal for such heavy-duty applications as
avionics and lradar testing, as well as for
designing and testing such devices as cir--
cuit breakers, elsorge protectors and trans-
formiers, - The' extended .compensation -
range, 7~49pF also allows the probe tobe
used with a wider range of oscilloscopes.

For mor¢ information circle 246 on the
reader - service - coupon ~or ~:contact
Tektronix Australia, 80 Waterloo Road,
North Ryde 21‘13' phone (02) 888 7066' -

Copier for home or office

¢Xerox has faunched a-small compact
copier; the SO09RE, ideally designed to
meet the needs and budgets of a small
business or the home office. ~ -

Taking only 20 seconds to warm‘up,‘and
with a paper cassette capacity of 250
sheets, the SO09RE can efficiently-tackle
important largér jobs with up to 50 copies

- ground leaclfnd crocodile clip, flexible -
)

i'V‘U\"\\"vM;;'.M‘Ll kb ! 5 g

CRT readout scopes ‘

 The COR-Series is Kikusui's new range
of high-tech CRT readout scopes. There
are eight models in the series, offering
digital/analog and analog vetsions -and
bandwidths of 20,40, 60 and 100MHz.

All models in the series offer CRT
readout for displaying set values, along
with cursor controlled measurement of
voltage, time, frequency and waveform
magnification,

Functions available mclude maxunum
two channel simultaneous sampling rate
of 20MS/s, digitised 100MHz repetitive

L T L M g

“signal -in"- the -repetitive = mode, - four
“kilowords of memory capacity per chan-

nel, two save memories, . one-touch
switching between real and storage modes
-and direcet copy of screen display using an
‘HP-GL command wnh Ophonal GPIB in-
lerface

Bandw:dths range from IOOMHz fo
20MHz with analog models priced from
*$3500 to $2574 and digital/analog pnced
from #5371t $2689 (excluding tax),

" For tiiore information circle 243 on the
‘réader service coupon or contact Emona
‘Instruments, PO Box K720, Haymaﬂcet
2000; phone (02) 519 3933.

in a single run, and without constantly” -

reloading. ‘The copier has one enlarge-
ment and two reduction ratios, and has an
. automatic exposure feature to give good

copies even from originals on coloured
~paper. By asing interchangeable colour
- modules, the:5009RE can copy in read -
‘blue, green and brown. The running costs
* have beer kept low: a sirigle toner unit can *
last up to a year, and the copy cartndge
gives 12,000 CO]JICS before requmng Ie-
placemenL

Dlssolved oxygen meter .

“TPS “hag™just "~ released * its - new
- Australian-made “model 90D ‘Dissolved
Oxygen Analyser, The-90D uses an 80
character LCD display to show all data,
calibration information, and full onlme
‘HELP’ information, - .

“ Al functions ‘are accessed using the
sealed membrane keypad. There are no
knobs or dials to set and the input connéc-
tors are: fully sealed makmg the lnstm-

i

ment  extremely water resistant, - All
“calibrations are performed quickly and
easily at the touch of a button.

~Many dissolved oxygen meters take
several minutes (o stabilise. The 90D

~however, is designed to maintain a small
~amount of voltage on the sensor, when
. switched off, allowing instant readings to
‘be taken when the unit is switched on
“again, A standard feature incorporated in

the 90D is the Notepad function, Up to 60
readings can be stored into memory while
the user is out in the field. These can then
be displayed and recorded back -at the
laboratory. ‘The readings -can -also -be
downloaded directly into a-computer, if
the optional -computer interface- port is
fitted. Another option ‘is' to ‘extend -the
memory to 2200 readings w1th datalogger
function.

For more information cxrcle 249 on the
reader semce coupon or contact TPS, 4
Jamberoo - Street, - Spnngwood 4127
phone (07) 290 0400 ' : \
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| NEW PRODUCTS

Inerttweezer . .
- Scope. Laboratories has announced.
,130mm ceramic tipped tweezer for the 5

technician who wants ‘non everything’
..hand tools. The tool is non magnetic, non
conducting and not affected by heat at
sthe tips. Zirconium- oxide :ceramic was

“chosen . -for - its . abrasion  resistance,

- rigidity and extreme chemical inertness,
while the-handle is nmade from glass-
fibre-reinforced polypropylene to pro-
. vide the self opening springiness.. - -
- For more information circle 255 on the

“reader service coupon or contact Scope -

_“Laboratories, PO Box 63, Niddrie 3042
‘;phone (03) 338 1566.

Low profile
| DC/DC converter

- Eicsson Components has introduced a

new series of highly reliable low profile -
DC/DC coriverters, intended to be used as

‘onboard distributed power supplies in
natural convection cooled decentralised
spower systems,  The converters are

. primarily designed for use in' telécom- -
‘munications and data communications;
‘but are also suitable for a variety of other

Demgnated the PKE series and designed
for 43 and 60V battery systems, the series
includes five different models of single,
dual and triple output versions. -

18mmi board spacing, The series also in-
troduced 1500V DC input to output isola-
tion ‘in ‘accordance with the recently

~established EN 41003 and UL 1459
\ standards :

A low profile (10.7mm) standard 75 x
~76mm footprint package allows as low as

- The PKE series is designed using thick-
ﬁlm hybrid technology.  Switching fre-
quency is 300kHz, resulting in a.ripple
frequency of 600kHz and a power densnty
of up to 8.0 watt percuinch,
Efficiency lies typically between - 80-
85% depending on output voltage version,
Weight is 76grams. .
" For more information circle 250 on the
reader ‘service coupon or contact: EC
Capacitors; phone (03) 462 2855, )

demanding applications.

i you need accuracy every time, -

you n'eed a steppmg motor from Tronics 2000

 Their 5|mp|e de§|gn can provxde
mpetcable positional accuracy and de ver
that at a fraction of the cost of afast "
funning servo motor o a "clur‘nsy.
expensive hydraulic system. S
“ Afyou don't need it it's nét’ hecess‘ary" :
to pay for'extra power and extrd speed,”
when there's a cost-effective; brushless
altermative with drivers, produced hght
here in Australia.

- That means service is quicker, ea51er
cheaper,,and far lessfrequent than with =,
more complex machines, man‘ufactured
thousands of kilometres away. " :

Scores of companies, producmg

| veverythmgfrom meat piestot LT

dlthe

s that result:

ahimated catoons have used Tronic

i

supplied stepping motors to produce " -

small, repetitive, prec:sely controlled

movements -
+:Af your next job s to desngn Y machme

Or dewce that:candeliver -

advantages

from steppmg motors, then contact Ben
Bormstein or Ri¢chard Latham, Tronic's-,
application-engineers. They can advise you §
about which motor can best méet your -+
needs. ‘

1t bé a stepiinthe fight direction’ -

Tromcs 2000

VICTORIA:

43 Temple Dnvé Thomastown \/IC 3074

Tel (03) 464 2400 Fax: (03) 464 2538
NEW SOUTH WALES: ... a5

23 Hector Street, Sefton N.SW. 2 62

Tel(02) 644 8133 Fax: (02) 743 735I
QUEENSLAND: -
8/8 Dennis Road, Springwood Qld 4121

. Tel (07) 808 754816 Fax: (07) 808 3776

Burgess Advertising
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Fluke Upgrades 70 Serles... Adds to
Range... Lowers Some Prices!

It's hard to improve on a
classic multimeter, but Fluke

has o
a%?rse?ngbﬂglﬁg?nngggg’_ @ Store 8 waveforms (95 & 97) and

Top-of-the-line Fluke 79 and = 10 set-ups (97)

29 offer capacitance, # Measuring cursors (95 & 97)

frequency, fast 63-segment bar
graph and other features plus
entry level Model 70 delivers
unparalleled Fluke quality and
safety.

Models 78, 75, 77, 21 and
23 are all upgraded - all now

Fluke 90 Serles - 50MHz Bandwldth

Digital Storage Scope plus
® 25MS/s 2 channel digital storage
@ 8-bit,25 levels/div vert. resolution
@ 10ns/div to 5s/div timebase

...Full 3000 count DMM

® Functions include Min/Max,
Touch Hold™, Relative & %,
Autoranging etc

¢ dBm, dBV and dBW (95 & 97) |

@ 5 Soft Keys/Pop-Up Menus

have Touch-Hold™ ® 12cm 240x240pixel Super
Twisted Nematic LCD screen = .
Accuracy Comparison ) Floatjng up to GOOVITHS i .
Range 70 73 721 7723 79(29) | | ®Optical RS-232 Port (97) LUKE.
Vdc 05%+1  04%+1  04%+1  03%+ 0.3%+1 || @Low Power (4 hr internal battery)
Vac 00%+2  2.0%2  2.0%+2 2.0%+2  1.0%42 @ Built-In component and baud rate testers and a sine,
Ohms  0.5%+1  05%+1  05%+1  05%+1  0.4%+1 square and ramp signal generator (97)
Ade NA  15%42  15%42  15%:2  0.5%4+2 Model 93 Basic instrument $1460 ex tax $1752 inc tax
Axc NA 05%+0  05%s2  25%+2  1.5%+2 Model 95 Adds measuring cursors and recording function
Frequency  NA NA NA NA  0.01%+ $1895 ex tax $2274 inc tax
Price (extax) $125  $175  $260  $205  $350 Model 97 Adds waveform and set-up memories, back-lit
Price {inc tax)$146 $203 $302 $343 $406 LCD, generator functions, RS-232 interface
‘ $2350 ex tax $2796 inc tax
Sadelta TC402C Field Strength Meter B ’ k *Sfar
@ Digital LCD frequency display ac '
for tuning @ Cdg:rs all TV and FM Video Monitor
frequencies 45 to 862MHz @ Seven
ranges cover 26dB/yV to 100dB/uV Tester 1410 R
® Large level meter calibrated in ® Checks MDA, CGA, EGA, Hercules, PGA, VGA, SVGA, 85144,
dB/uV and Vrms @ Ohmmeter for XGA and TV formats @ Microprocessor controlled @ Intelligent
passive continuity checks alpha-numeric display ® Analog RGB, TTL-IRGB, Secondary RGB,
$ 750.00 ex tax $895.00 inc tax Horizontal/Vertical/Composite syncs @ Colour Bars, Test Card,
‘ Crosshatch, Dots, Ramp, Focus, Horizontal Lines, Vertical Lines,
Sadelta TC400 Field Raster and Checkerboard @ Full control over output signals
Strength Meter @ 15,625 to 48,5kHz Line Frequencies @ 4.9 to 87Hz Frame

@ Similar specs. to TC402C but without digital frequency dlsplay

(analog meter movement) $599.00 ex tax $715.00 inc tax

Frequencies @ Inverse Video @ Separate Analog and TTL Outputs
@ 1V and 0.7V Video @ Easy Connection via 9-way and 15-way ‘D’

Sadelta MC11B Pattern Generator and BNC Connectors sl 155. ex tax $1328,00 inc tax
@ Generates colour bars, grey scale plus 7 other patterns .

@ Complete with internal battery and charger @ Tuneable VHF Orion PAL TV/ Video § -

and UHF output on Bands III or IV @ Audio tone for sound checks Pattern Generator

@ Pocket sized $460.00 ex tax $550.00 inc tax

Sadelta PAL VC11B Pattern Generator

@ Similar to MC1 1B but with composite output for PAL B, G orI

T LKORF,
Composite Video and IRGB Qutputs o Separate or Mixed Syncs
@ Trigger Output e Colour Bars, Greyscale, Crosshatch, Dots,
Lines, Focus, Purity etc. @ Qver 50 pattern combinations @ 1V or

@ Tests TV, VCR, Monitors etc @ PALD. D, G,

TTL IRGB @ 5.5, 6.0 and 6.5MHz Sound Carrlers @ Internal/
$460.00 ex tax $550.00 inc tax ! External Sound ® Mains Operated $755 [ex tax] $869 (inc tax)
Ask for our FREE 16 page | Detailed brochures and specvfcations available. We are factory trained to advise
Ghortforﬁl Catalogue | on your requirements for general purpose Test & Measuring Instruments
Special account facilities @' PT ‘
available for Education and B EAT Y LT D _ \
eg;emmdlexit De}:;rrci:m%!;tst 129 Queen Sireet, Beaconsfield P.0.Box 37 Beaconsfield NSW 2014 , _’
ress aelivery throughout [ | Tel : (02) 698 4776 Fax : (02) 699 8170 Pi}g Mosm- }
Australia and South Pacific | { Call us for the name of your Iocal( slockist READER INFO NO. 27 1




'CAD software feature

Passive and
actwefllterdesmn

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 these calculations. They also produce response curves, and in
some cases also give the schematic dlagram Both programs un on MS-DOS machines.

P-Fllter demgns 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
1esponse 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 oceur.

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
and is based on configurations and for-

mulae in Active Filter Cookbook by

Don Lancaster, and Rapid Practical
Design of Active Filters by Johnson
and Hilburn, Each of the filters listed in
the program manual ar¢ cross refer-
enced to these books.

The manual lists the schematic

diagrams for low and high pass, 1st to
8th order networks. The 2nd order
designs include variations of the low
and high pass, along with bandpass and
notch filters.

The  program does not produce a
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+ Schematic, APC parts list and details +
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The schematic produced by the program for a two-driver; third order 16dB/o

schematic for any first order filter, or
any response curves except for

“bandpass filters — the author reasons

that such curves are listed in the refer-

*ence books mentioned. To speed up cal-
~culation fime, there are no traps for

entering or generating unreasonable
values such as excessively large 99IM
resistors — again your design ex-
perience is presumed.

passive filter. The crossover frequencles were 400 and 5000Hz and all three
--peakers had eight ohms impedance.

When the program 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 numbet of dots — the
higher resolutions are obtained by
squashing up the image!




LOW pass, 2 order, equal component valus Sallen-Ney 18-31-1991
35200 10800
24800 24800 —
‘i- .01 I K1
o NBY
Av= 1.3 Gain(db)= 2.3 Fe= 508 Hx Best delay

The program produced this schematic when asked for a Jow-pass, second order
filter, of the equal-value Sallen-Key design. The 500Hz crossover fraquency and
the 0.01uF 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 relépon'se curve for a two-stage, multiple-feedback band-pass fliter.
Section 1 frequency and bandwidth were both 500Hz, while for section 2 they
were both 5000Hz. A gain of 1.0 was specified for each sectlon, as was a 0.01uF
capacitor value, Only bandpass filter designs produce such response curves —
for others you are referred to a referencetext. - ...

When we pljinted ot a band-pass fil-
ter response ctrve, the 300dpi sclection
produced a postage-stamp size graph 4

x 2.5mm, the’ 150dpi a usable 8.5 x

Smm size, while the 75dpi gave a very
‘dotty’ image which was too large to fit
across an A4 page. With the dot matrix

selection, - ‘the!: program produced a -

slightly larger| image, 180 x 120mm,

‘but unlike the laser printout it was in
so all the graph fitted

‘portrait mode —
neatly on the ﬁag‘e. NI
- About the manual: I would like to see

it include a lot more detail. I feel that
the program relies so heavily on the ref-
erence text that its use could easily be
restricted without it, L

Also the manual is really only an
index to the types of filters, and gives
no instructions for actually running the
program. For the first-time user, instruc-
tions definitely lwould be useful,

. Another Limitation, s time in the
program, is the number of filter designs
that do not produce a schematic — and

therefore no hard copy. A printout of
- the ‘schematic, along with component

values, is the simplest way of recording
your design, -

Despite these minor drawbacks, both

programs are successful in achieving
. their main aim — to do the tedious cal-
~culations associated with filter design.

For anyone involved in such design,
and familiar “with crossover net-
works, the programs are easy to use
and would save a lot of time — very
useful programs.

The review copies of P-Filter and A-
Filter came from ME Sound, PO Box
50, Dyers Crossing 2429; phone (065)
50 2254, The programs are available
from that address by direct mail order
for $49.95 each. PM.) &

UV MATERIALS

3M Scotchcal Photosensitive

PackPrice  Pack Price
250x300mm  300x%800mm

ELECTRONIC COMPONENTS & ACCESSORIES

. 8001 Red/Alum. 86.00 98,00
8003 Black/Alum. 12mm 9500 106.00
8005 Black/Alum, 8600 9800
8009 Blus/Alum. 8600 9800
8130 Black/Gold 10900 “13000
8006 Red/Transp. i) 8800
8010 Grean/Transp. 7700 8800
8011 Red/White 7700 8800
8012 Black/Transp. 7700 8800
8013 Black/Yellow 0 8800
8014 Blua/Transp. 100 8800
8015 Black/White - 77.00 88.00
8016 Blue/White 7700 88,00
8018 Green/White (i) 88.00
8060 Black/Silver 7700 8800

ACCESSORY FILMS:
8007 Reversal Film 4700 6300
RISTON 3400 PCB MATERIAL
SIZE SINGLE DOUBLE
INCHES SIDED SIDED
- 36x 24 $96.00 $124.00
24x18 $48.00 $ 62.00
18x12 $24,00 $ 31.00
12x12 $16.00 $ 2080
12x6 $ 8.00 $ 11.00
KALEX UV LIGHT BOX —
KALEX ETCH TANK e
All prices plus sales tax if applicable
‘ P
40Wallis Ave - I}
ALE East lvanhoe 3079
(03) 497 3422
497 3034
Fax (03) 499 2381

+ SPECIALIST SCHOOL SUPPLIERS

" READER INFO NO. 14

Electronics Australia's latest publication:

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 rapidly growing
technology, with our new publication PC-
Based Circuit Simulators, Based on a pop-
ular series of articles run recently in the
mggazine, it provides an easy to read in-
troduction to circuit simulators, plus an un-
biased evaluation of the main simulation

packages cumrently available,

Now available for only $2.95 from
Your local newsagent — or by mail

eader
Services, PO Box 199, Alexandria

rom Electronics Australia
2015.
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CAD software feature:

‘Easy-PC’ for both
PGBs 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 1BM-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 Draughting/Design (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 companics, 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 rela-
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
foll 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 in-
terest to those wanting to enjoy the
benefits of electronics-origntated CAD
software on a limited budget.
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| Hardwa‘re nd features

- Easy-PC is es1gned to run on an IBM
i"’C/XT/AT/386/486 or compatible
“machine. wuhrjmore than 512k of main
_memory,
“monochrome| CGA, EGA and VGA
- graphics cards/screens. It also supports
‘the commothypeq of mouse drivers
- (Microsoft, Mouse systems, etc), and al-
-~ though not recommended, the program

. can be controlled from the computer key--

“board’s arrow keys.

" Inthe pnntef department, Easy-PC can
“send its drawing files to 9- and 24-pin dot
 matrix prmtersJ HPGL-standard pen plot-
“ters, HP Laserjet (or Inkjet) compatible
printers, Gerber photo-plotters, and NC-

- drill machines supporting the Excellon

“format. But there’s currently no support
for PostScript printers or photosetters...

. The program itself offers all that you

~would expect jof a comprehenswe PCB
package, with up to eight ‘copper’ layers

and two-‘overlay’ or silk-screen levels,.
full control over pad and track sizes, the

ability to edit existing track layouts, text
-capabilities, and so on. As with other
.CAD eyqtems\ a-complete listing of the
features would fill -a-number of these

;pages,-and wolldn’t provide much of an -

indication of what the system is like to
actually use. JSuffxce to say, Easy-PC
- :should offer enough facilities for v1rlually
all practical sithations, - - .- .

- It's interesting to note however, that the
sprogram appedrs to be essentially a PCB
design package, with a number of its fea-
Aures-simply restricted or modified when
operating ithhe schematic drawing
mode. For example, since you-don’t
need up to ‘tO drawing ‘layers’ to
‘produce a-circuit diagram,-these are

xautomatlcally limited for schematic -

-operation. This approach can work quite
-well (some people use a standard PCB

package for ]jchematlcs onaregular | ...
st be a large part of the -

-basis),-and m
reason- why Easy-PC can offer both

‘PCB and schematic capabilities at such -

‘a’low purchase price. Mind you, if

Easy-PC was
~board design,
~still be vety ¢
- PCB CAD software. -

'}InstallatioLm operatlon

" "The Easy-PC package mcludes coples |

of the program ‘on both 3.5" and 525"

‘disk formats 0 as to suit-all types of -
‘machinics, and a large (A4-size) instruc-

tion manual| featuring a number of
“tutorials and a/comprehensive index. The

‘program can be installed onto-your °
. 'machine’s hard disk, or alternatively a

‘couple of floppy disks, by simply invok-

and supports Hercules |

only suitable for circuit
its $275 price tag would - f . oo A
Ompetmve amongst other o i e

@@ program, easylase is for sending filestoa

Fig.1: A small section of PCB designed
in EasyPC, and sent to a HP Laser]et
compatlble printer via the program (]
‘easylase’ utility.

\ mg the install program on the Easy-PC
distribution disk, This prompts you for in-
formation regarding the system con-
‘figuration and which of Easy-PC's printer

options are ‘nceded, then extracts (some of

.the program is‘in‘a compressed format)
Jand copies the appropnate ﬁles from the
-master disk.- :

- After the mstallauon is completed your
‘hard disk’s new Easy-PC directory (or the

floppies) will contain 4 number of ex-

secutable files, depending upon which op-
tions have béen chosen, a couple of
-demonstration drawings, and a few
-sample symbol library files. As it turns .
out, each of Easy-PCs main functions are
invoked by their own dedicated progtam,

where -easypc.exe is the main. drawing

HP Laserjet-compatible printer, easyplot

is for the HPGL plotter format, and so on.

. The main drawing/editing program

(easypc.exe) s “switched” into its various
~modes at the initial options menu, which

offers the choice of designing a PCB

‘layout or schematic diagram, or creat-

ing a PCB or schematic symbol. Since

all of these modes are in fact variations
.on the basic PCB design package (as
‘mentioned .above), each option looks
.and operates.in a virtually identical
- manner. This in turn means that once

you have mastered say the PCB design
mode; you-will have no trouble in

operating the remaining three options.
.- Once the program is active, its opera-
-tion is controlled by three.pull-down
menus; the first menu is used to select the
current-activity (drawing/editing tracks
" and pads, loading files, .and so on), the

second automatically changes its options

in response to what has been chosen on
the first menu,.and the third sets the

general screen options (zoom mode, snap

grid, etc). By the way all of these opera-

tions can be directly accessed by the key-

board’s function keys, which is quite a
fast method once you leam the layout. .
- In practice, most aspects of Easy-PC’s -

‘operation are quite straightforward. Plac-
ing tracks, pads and symbols is pretty
smuch what you'd expect from a PCB

CAD package, with the mouse movement
used to-drag shapes and track ends about
the screen,-and its buttons used to select
objects or to escape from the current ac-

Aivity. In fact most of Easy-PC’s functions
-behave in a similar manner to other PCB |
-software, which instilled us with enough
-confidence to start drawing immediately.

. After-a-little confusion -over how a

couple of the program’s features worked

INW Cl 4?0!-'

ICl TL@?I

e !

Fig 2: This slmple preamp circult was drawn with’ EasyPC's schematlc optlon,
and agaln reproduced on our resident laser printer. ' :
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‘Easy-PC’

(when we first tried the package pful

“manual wasn’t available), we managed to
“complete both a small PCB layout anda

0o MATNMENY

‘simple schematic diagram in relatively - &

“short order. These drawings were dutiful-

ly'saved, and the resulting files then sent -

“to our office laser printer via the ap-

propriate Easy-PC printing program
(easylase.exe). Happily, the results were

first class, and have been reproduced here - |8 f

as Figs.1 and 2to give youanidea of the ~ [ESESE

end product of a typical drawing job.
‘Brickbats and bouquets

‘Unfortunately, there were a few aspects :'{ 0
of Easy-PC that we found to be quitc ~ ESS
- cumbersome, and in some cases rather . B

annoying. For example, the actual screen

image was quite non-linear on all types of i

displays (Hercules through to VGA),
- which can be very deceiving when draw-
ing new symbols in particular. In-this
case, you can t srmply draw a component
- that’s in proportion to your eye, since it

L Exit o 108,

St Tides Piot iow wambee D

,‘ EasyPC operates In a virtually identical manner for each of ts four main modes,

which makes the overall program quite easy to leam.

will ultimately be printed out with arather -« -

"squashed shape (elongated in the X-axis),
" 'The answer of course is to set the shape
<. of your drawing by noting the screen grid
- -graduations,
‘be a rather stretched image on the display.
‘However you never really know what the
~‘drawing will look 'like, until it's finally
printed out. Hardly a “WYSIWYG’ (what

= 'you see is what you gef) screen display, as
- claimed in Number One System § promo-

“tional blurb...
-~ 1's interesting to riote however that a
. number of other PCB CAD packages also
“suffer from non-linear displays in their
CGA and EGA modes, but not when the
“VGA screen ‘drivers are used —
“presumably there is some inherent dif-
“ficulty-in programming for CGA and
‘EGA screens. And it’s here that the plot
-thickens, since Easy-PC in fact only has

drivers for these latter display types, and
- simply forces a VGA display into its EGA. -
" while a track is being edited you just push
-+ the ‘d’ key to delete a node, and click the

‘emulation mode — with the mtnnsrc
-screen distortion,
" Onthe other hand, when the program is

-configured for a Hercules display, it uses ..
+.its CGA driver via a CGA-to-Hercules
-emulation program called Vastscreen, In’

this case the end result is effectively a
- 'monochrome CGA screen, which to be
. quite honest is pretty horrible — the
-resulting graphics are coarse and chunky,

“and are not helped by the lack of colour. .
 finished drawing,

- So while it’s not too difficult to live with
. the “VGA’ display, it's a pity that the

Easy-PC designers-haven’t written-a-
.genuing VGA screen-driver which:

-+ delivers a truly proportional image. Par-
18!

ticularly since nowadays, most new PCs

are fitted with a VGA display as standard,

- The other main grumble with Easy-PC
and ignore what appears to

was the way in ‘which tracks must be

‘edited, once they are laid down. The pro-

gram dedls with tracks on a ‘node’ basis,
where a section or segment of track is ter-

“minated in 4 node at each end, and cannot
‘be moved or altered in itself (except for

setting its width and layer) — to move

‘say, one end of a track, the appropriate

‘node ‘must be moved. While: this basic

concept works well, s in similar systems
used with other CAD' packages, it has

been applied to Easy PC m rather an
awkward way, - o -
~The-problemhere is that you cannot

Hiterally move a node in Easy-PC. Rather,

the node must be deleted, and a new one
created in the position where you want
that end of the track to be relocated. This
is not quite as awkward as it sounds, since

left mouse button to create a new one.
However things get particularly messy
‘when you wish to alter the position of the

first node in a complex track (one with

more than two nodes). The program by

- the way, records the node sequence of
~¢ach track, where the first or “‘home’
-node marks the start of the track and the

‘end’ node is the one where you

'The real difficulty occurs when you at-

“tempt 0 move node 1-(home) by first
“deleting it — since in this case the next

one along the track (node 2) automat-
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‘ically becomes thi¢ new node'1. Now asit
“tumns out, the program can’t create anode .

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 notofferan
“un-delete function, which is'a serious -
omission in our opinion. ‘ -‘
" However Easy-PC does offer a solution :
10 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 1, you activate this option

“(by hitting the SHIFT+I keys) which - -
“changes node 1 tonode 5 (or whatever the
-end node is),

- Ttcan then be edited in the nomtal man :
‘ner. Nevertheless it's still a rather clumsy -
“ gystem - in -our opinion, and ‘could have

‘been avoided with the addmon ofa
- simiple *shift node’ option, - o
+ Other than the -above compltcattons
~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 drawmg 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



“An ékampiel of EasyPC’s screen in the ‘Deslgn schematlc’ mode. The small

.....

: squares at the top of the screen are used to activate the three menus, .

‘du wtory mjnu fora hst of wable ﬂles
(which aren’t sorted in alphabetical order
“by the way), mémorise the filename of the
“desired drawing, go back to the ‘load file’
‘option' and type in that name. Unfor-
tunately the same System also apphes to
‘the symbol ibrary,
- Another aspect of Easy- PC whlch can
‘be annoying is the lack of information
* ‘tegarding the program’s current mode. If

?'you have inadiiertf:ntly selected the “Cre-
‘a'e schematic symbol’ mode at the opeh-
mg 'menu instead of your intended
*Design schematic” option for' example,
‘things can become rather unstuck.

<In’ this caséthe two- operafinig modes
have identical displays,-and the program

‘behaves in-the!same manner when load- -

‘ing drawing filcs; drawing tracks, and so
on, All proceeds normally until you find
that the components you'have just
Joaded onto the screen cannot be moved
in the normal manner (using the symbol
‘edit option) for example, and must be
shifted with a block operation. =~

" Fventually the penny’ drops ‘and you'

realise that you're in the wrong operating
‘mode, -and you have wasted your time
loading files and laying tracks, Again,

this scenario Tzould be avoided by a
small addition to Easy-PC’s' program,
whichin this case might add a line of
text on the screén to mdlcate the current
operavng mode. - oo

- Easy-PC has! yet a few more qmrks
 which are relatively minor but nonethe-
less still frustrating. For example, the
 software s quite intolerant of TSR (ter-

PR
b

‘Hitiate and stay resident) programs which

have been loaded beforehand, and tends

o ‘crash’ at its opening menu unless these

‘programs ar¢ removed. Also, the main

screen offers short help messages (or

hints) in-its bottom: left-hand corner, as
each of the program’s main functions arc
‘selected — but unfortunately these only

appear for less than half a'second, and are
consequemly unreadable!

“ Of course there are a number of points

~ about Easy-PC that we really did like,
 such as the general speed of the program.

In this respect, we were pleasantly

surprised by the rate at which the screen is

{updated in response {0 a pan command,
‘and how a new image is almost mstantly

redrawn when a different zoom level is
selected. In practice this means that with

'Easy-PC you can magnify and view sec-
‘tions of -your drawing at will, without

having to wait for protracted screen
redraws, as is the case W1th many other
CAD packages.

" Also, while we found Edsy-PC’s track

edltmg scheme to be awkward for
moving track ends, it's a very efficient

{and fast) system for adding new sec-

tions to-existing tracks. Since the track
editing mode will automatically create a
new node in response (o a click on the

‘mouse button, you can form a ‘detour’

shape in an existing track with juSt a
few clicks on the mouse.
- Other than that, we found the supphcd

manual to be ‘clearly written and quite

helpful, were very pleased with quality of
the printout from both the laser printer

‘xr

“and thedot-matrix machine, and of

course, we're most impressed with the
$275 price tag.

Conclusnons

| /' All in all, BasyPC is 2 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 have a mnnber of

rather fmstraUng 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

g quality of the end result and how long it

has taken to-produce — in this respect
Easy-PC can certainly deliver the goods.

B The Briish cortainly scem to think this

is the case, since the Easy-PC

.PCB/schematic package won the 1989
® British Design Award,. in splte of its
quirks, Mind you, Easy-PC is a British
;home-grown product e
.. It’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-
only system, it can be used to produce:

‘schematic diagrams in a similar way to -

Easy-PC, 50 a direct comparison is ar-

guably quite valid,
 While Basyirax 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 with 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 Postscnpt printing op-
‘tion,andsoon, -

Perhaps the general message here is

that you get what you pay for, Both Easy-
'PC and Easytrax are ‘entry-level’

programs and offer exccllent 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 at PO Box 432,

Garbutt, Townsville, QLD 4814 orphone

077)253189,: . v oo L
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CAD Software Feature

Wmdows versron of :
Protel’s PCB package

| As part of a planned changeover of its very popular PCB and schematic CAD software packages *
1o the standardised Windows 3 platform, Tasmanian-based Protel Technology has recently -
released a bundled package of the Wmdows versron of its Advanced PCB Advanced Place and &

Advanced Houte |ayout tools

by RICHARD CHAPMAN and BRUCE EDWARDS

: Protel Technology, the Tasmaman :

“developer of the popular Protel PCB
‘layout and - schematic capture
software, has recently released its all
‘new Windows 3based PCB design
tools L
" Called Protel for Wmdows the fami-
“ly will ultimately include both entry-
level and high-end schematic design,
PCB layout, simulation, autoplace-
‘ment and auto-routing options, -

The . first - product, -which. began
shipping in December 1991, is a special

Jbundled release of Protel’s three new

premium PCB layout tools. Called
the Protel for Windows Special PCB

pack,- it includes Advanced PCB,

Advanced Place and Advanced
The .package 'has  been
released at the introductory price of
'$990 for existing Protel users.
. Protel for . Windows - brings - the
| eprofesswnahsm of - ‘Protel’s .. well-
proven PCB design system to the
highly productive Windows 3 en-
vironment.,The new system com-
bines the . natural advantages - of
Windows ... with . the . . advanced
capabrhtres of Protel, to: yield a
‘powerful yet flexible design system.
- New users will find Protel for Win-
dows .casy to learn ‘and use, says
-Protel, - while - experienced - Protel
users will be pleased by the extensive
improvements. and . enhancements
provided by the move into the Win-
dows environment,- i

- Because - Wmdows is graphrcally
_ based learning any new application is
ahrghly intuitive process. _
- Once you have mastered one Wm
~dows application, you already know a
Jot-about other applications because of
the standardized way that many tasks
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caré performed under Windows, such |
as loading files or transferring infor-
_mation between applications, .
" In 386 Enhanced mode, Windows 3
also
capability, -allowing users to design

provides - - virtual  memory

without restrictions on. the total num-

_ber of components, nets, tracks, etc. |
. Protel - for Windows - supports the
:multrple document mterface (MDI)
standard.. . .-

- This allows any number of frles to] be
loaded at the same time, the use of
standard Windows routines -like Cut

and Paste to--move information be--

tween files or even between applica-

;tions, using - Windows multr taskmg
_capablhtrtes RES NS

Advanced capabrltttes

~“Protel for Windows’ _Advanr:ed PCB’
is a complete PCB layout environment

with many *attractive - features . for

‘productive design work,

~You can ‘useAdvanced ‘PCB as a
stand-alone manual board layout tool,
“but .
schematic capture package it be-

when .combined . with the

comes the backbone of a fully-

-automated, end-to-end design system °
that features .a  high .degree - of
«design automation and integration.

- Advanced PCB accepts netlists not

only from . Protel -Schematic, as did

Autotrax, but also: supports other

popular netlist formats.

- It is a 20-layer design syStem that
features - blind/buried . vias, Gerber

input and output, metric and imperial

grid systems, - true' copper pour, 1°
arcs and rotation, multi-level Undo

and Redo,-and multiple document
windows with full implementation of

standardWmdowscommands hkeCut
“andPaste,

A key feature of the Protel for Win- -
dows system is the global editing op- -
tions that are provided for each design -
primitive. Attributes can be edited
simply by double-clicking directly on -

~an item, to open a dialog box.

Changes can then be globally; ap
plied across an entire design, using

specific conditions to define the tar-\ ‘
gets. .

For exampte when edmng tracks .

~.you can change the track width, track
layer or both the width and .layer, L

- -These changes can be globally ap- -

plied to-all tracks.of the same width
- .andfor layer; tracks which are not the .
-same -width .or ‘layer; all selected
tracks;-or - all. un-selected . tracks. -
Similar global options are -provided -

for components and other primitives.

-QOther features of Advanced PCB in-
.Clude a facility to generate a non-linear
 density map, which accurately predicts -
“‘routinig difficulty for a placed board,
-and automatic generation of NC drill
output ; without the -need for user-
“defined tool files. A fast sorting algo-
“rithm-processes ‘the NC drill output

file for efficient drilling, -
-~ Advanced Place is an automatic and

interactive placement system that uses
the Al .technology of
annealing’ to approach the placement
~problem from a global rather than a

“simulated

local perspective,

. Protel claims - dramatic rmprove
ments i autorouting - performance

when using this methodology. The sys-
tem - includes “interactive placement -
tools; including -a ‘shove’ feature that

“allows the designer - to drop- com-

ponents into the layout — with the pre-
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Operation of the new Protel for Windows package Is fully
Integrated, and using the famlllar Windows system of
puli-down menus. New plotting apertures can be created at
any time and added to the working library.

viously placed components moving to
accommodate the new item,

The Advanced Route . module
provides simultaneous 16-layer rip-
up/retry rouuﬁg, with blind and buried
vias to user defined models. The user
can also prejdeﬁne connection order
for high-speed circuits and assign rout-
ing priorities for each net.
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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

In the same way, ltems such as pads or component symbols
can beedited atany time by double clicking on the ltem Itself,
This calls up a dialog box such as that shown here for

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
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Protel for Windouws is an entzrely netw Printed Circuit Board design system created for Windous 3. Profel for Wmdows - |
brmgs the professzonalzsm of Protel’s proven PCB design software to the highly productive Windows 3 environment.
Netw Protel users will start deszgntng sooter and expenenced users will work more ejj”zczently than ever. In 386
‘ advanced mode, Windows 3 provides virtiial iemory capability, which allows advanced PCB tisers to design without
‘ ' resmcnons on tbe totalnumberof components; mefs, tracks, etc. Protel for Windows supports the multzple docuient
A ‘ gy  i'erface (D) standard. Any nuniber of files can be loaded
cat the same nme, using standard Windous _routmes, to move .
: infomation betuureen different files o different applications.
The Protel for Windows family consists of: Advanced PCB -
--advanced level PCB layout - $1 990 Options: Advanced Place’
8995, Advanced Route $995. Professional Schematict -
'+ schematic captire - -$1295. Optzon ngztal Szmulator'S 795.

- Protel Technology PylLid
" PO Box 204, Hobart Tasmania 7001

Phone (002) 730100 Fax (002) 730944
Toll free 008 030 949

“Auailable April 1992, Protel is @ registered trademark. Advanced PCB and Professional
Schematic are registered tracemarks of Protel Technology Pty Ltd. Windows is a registered
trademark of Microsoft Corporation Inc,
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Protel

board, such as the top and bottom sig-
nal layers or the silkscreen ovetlay
layer. APCB design package must dis-
play and manage these layers inde-
pendently, and some operations such
astrack placement are layer dependent
— you must first select the layer, then
place the track. Protel for Windows
PCB’s print/plot options also reflect
this requirement for layered design.
PCB design differs from other draw-

ing tasks in its requirement for ex--

treme precision, As a result, Protel for

Windows PCB is more of a placing"

environment than a frechand drawing
environment,

Another fundamental difference is
connectivity — Protel for Windows
PCB’s ability to recognise connections
between track segments, tracks com-
ponent pads, etc.

For example Advanced PCB allows
you t0 move a component without
breaking its track-to-pad connections.
You will be using connectivity on
several levels as you design with
Protel for Windows Advanced PCB.

Compared with Autotrax
While the graphics speed of some

operations in Protel for Windows is
slower . than in Protel’s previous
DQS-based Autotrax, when compar-

ing the two  systems one should:

“.recognise - the enormous - produc-
tivity benefits that the new global
editing, Undo, Redo and selection

features in Protel for Windows, to -

name just a few, provide over those :
- graphics adaptors  such as VGA,

. dithering ‘can be used to simulate

of Autotrax.

Protel anticipates the graphics speed
difference to be a short term one, as
Windows is further enhanced .and
other vendors release their own

“crease its performance,

Essentially.  every
capability of Aufotrax has been
preserved in Advanced PCB, while at
the same time advantages of Win-
dows standardisation have been used
to enhance many existing Autotrax
features and make the system easier
to use, more powerful and more
productive.

Of course an important advantage
of moving to the Windows environ-
ment is that it provides a stand-
ardised software ‘platform’, with
matching software drivers support-
ing many different video graphics
and hard-copy output hardware im-

proprietary products (such as high-
. speed graphics adaptor cards) to in-

functional -

plementations — provided by both

Microsoft and third-party hardware

vendors. This provides a much
greater range of display and output
~‘options for users,

For example Prote! for Windows al-
lows full use of all 24-bit colour
graphics cards and monitors supported
under Windows 3. On standard

- colours beyond the standard 16.
" Advanced PCB also supports a maxi-
mum magnification .of 0.25. mils
“(‘thou’) per screen pixel, four times
the ‘maximum provided by Autotrax.
Similarly any  printer, ‘plotter or
photo-imaging device supported by
Windows is now available for output
of Protel for Windows files, from dot
matrix  printers - to . PostScript
Linotrons.

Plots or prints can e1ther be panel-
lised or generated as a composite of
multiple layers, with auto-centring on
the sheet. All displayed items can be
printed or plotted, making it easy for
the designer to control the output..

For further information circle 201 on
the reader service card, or contact
Protel ~ Technology, Technopark,
Dowsings Point 7010; phone (002)
73 0100 or (008) 030 949. &

Printed)

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
1000mm x 1850mm.

For more information just give
Nick Marinis a call on (03) 551 8600.

ircuit boards:

TENNYSON ¥ GRAPHICS
7 Plane-Tree Ave , Dingley , Vic 3172.
Ph.(03) 551 8600. Fax (03) 551 8828.



SOLID-STATE RELAYS

SERIES CX

5.0 AMP, 12-280 VAC
SCR OUTPUT
DC CONTROL

\
Features |
* Extra High Surge Rating
* Extra Low Leakage (Off-state)
* Opto-Isolated 4000 Vrms
. HandomlAnd Zero Voltage Swnchmg
* Compact Package For High Density

* PC Board Mounfing 250R SURGE
0.1mA LERRAGE

* 3-15 Vdc Logic Compatible Input

SERIES A@Q@}‘ﬂ

1.0 AMP, 24-280 VAC
TRIAC QUTPUT
DC CONTROL

FeéaturesCt | "

* Compact Package For High Densu
PC Board Mounting .. ‘ Y
o TTL Logic Compatible Input

* 4000 Vims Optical Isolation

* Both “Zerb Voltage” & Phase Controllable
- Handom\ Switching Versions

m:wsow AUSTRALIAN AGENCY
Eastron o s

Vlctorla Australia Telex AA 37196 Fast

' \ . READER INFO NO. 19
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 vv+ the cholce is erystal clear when you
want custom made quartz crystals FAST!

““THE AUSTRALIAN COMPANY?® — the choieis ryetal clear

yJ-QIntematwml

Beita Jumbo:Jetor as local courier Hy Q appreciate that
stand down time represents lost revenue — so we have
tailored our operation for efficient, fast service as a world
leader in crystal technology with o bases on four
continents. .. in Australia, Singapore, Great Britain, USA

.. we have the Lesources and technolagy to
unequivacally guarantee aur quality and service.
Hy-Q also manufactlre and stock Crystal Filters, Dil
Osciltators, MPU Crystals, Clock Crystals, SPXO and
_ TCXO Oscillators etc.|

READER INFO NO. 18

1 ROSELLA STREET, FRANKSTON,
VICTORIA3199 .

{PO. BOX 256, FRANKSTON)
TELEPHONE: 03) ?83 9611

FAX: (03) 783 9703

,parch for
2ty erystas i
9 days. s
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Electronics
Workbench®

T EERaR)
"“fnu".m

.| (R
<\ (R ET_3

e

&)
beagsEn®o-00 3000y

Build and simulate both analog and
digital circuits, complete with simulated
- instruments on your computer!

FEATURES

® Quick and simple circuit entry @ Digital and Analog
Modulesincluded, complete with all components @ Simulated
instruments: dual trace scope, spectrum analyser, function
generator, multimeter, digital word generator and logic
analyser @ Complete control over all component values and
parameters @ Print: circuit schematics, parts list, instrument
readings, macros @ Logicconversion—truthtable to Boolean

-formulatologic gates @ Customisable hypertext help system

| THREE VERSIONS

« Professional Version: EGA/VGA colour display;
.unlimited components _

o Personal Plus Version; Monochrome display; unlimited

¢ components

+ Personal Version: Monochrome display; limited to 20

components per circuit READER INFO NO. 17




KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY O

Simple switcher

An extension of National’s Slmple
Switcher product line, the LM2576 maxi-
mises system performance, while
simplifying the design process. The new
device requires only four external com-
ponents: a diode, an inductor and two
capacitors.

Specifying the inductor is very casy.
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 drivinga
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- -

DC converter.

For more information circle 272 onthe -

 AMVFM chip for car tuners
"Toshiba has introduced a new LSI.

reader -service coupon or contact TRH

Components, 32 Parramatta Road, Lid-

combe 2141; phone (02) 748 4066.

Laser diode modules
A comprehensive range of laser diode

modules is now available from Anritsu, A

feature of the range is the high output
power of the devices, The range includes
FP-LDs, DFB-LDs and superluminescent
laser diodes (SLDs) with operating
wavelengths of 1300, 1480, 1535, 1550
and 1650mm. A device of particular
interest in the range is the SD3F101E.
It is a high power InGaAsP/InP laser
diode operating at 1.48um, developed
as a pumping light source for Er
doped fibre amplifiers. |

For more information circle 273 on the
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Solid Siule Ilpdale ¥l

850-900MHz
linear amp modules
Motorola has completed the develop-

- ment of three tinear amplifier modules for

operation in the cellular radio base station
frequency bands of 850 to 900MHz.
The PA900 Series of complete broad-

band linear amplifiers operate from .a -

supply voltage of 25 volts, Output power
of up to 100 watts are included in the

series which along with high gain provide

the system designer with outstanding
flexiblity. These solid state, Class AB
linear amplifiers: incorporate microsoft
circuit technology and high performance,
with gold metallised push-pull transistors.
Amplifiers in the PA900 Series are in-
tended for single or multi-channel digital
technology base station applications,

For more information circle 271 on the
reader service coupon or  contact

~ Motorola Australia, 673 Boronia Road,
Wantima 3152; phone (03) 887 0711.

teader service coupon or contact Alcate]
Australia, 58 Queensbridge Street, South

Melbourne 3205; phone (03) 615 6666.

device ‘TA8199F’ for car-radio tuners,
that integrates on one chip an AM tuner

‘and an FM front-end for receiving FM

signals and station selection, The AM/FM
tuner is composed of several parts: front-
end; amplifier; FM detector; noise can-
celler; and stereo decoder.

The new device improves the tuner’s
reception sensitivity to 1.5-2dB, allow-
ing it to receive clearly, even if weak
signals are buried in stronger signals,
Adopting an unconversion method, the
AM tuner is able to receive the low fre-
quency wavebands mainly used in
" Europe, as well as medium wavebands
commonly used.

In combination with Toshiba’s FM
processor LSI ‘TA2027F, which in-
tegrates an amplifier, wave examination,
noise canceller, and stereo sounding com-
ponents, the new LSI configures a com-

" pact car audio funer on only two chips,

Parallel-processing
DSP chip

A new TI digital signal processor
designed specifically for parallel-process-
ing is now being used in a variety of high
performance 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 casy
to design sophisticated parallel-
processing hardwarc and software.
The architecture of the TMS320C40
reflects a design created specifically
for parallel-processing applications.




Key features of the 32 bit device in-
‘lide six communicarion ports for direct,
‘high- speed interprocessor communica-
tion; a six-channel direct memory access
(DMA) coprocessor, which unburdens the
CPU and permits it to sustain maximum

xjperformance]llevels a floating point

| processor which performs 275 million
operations per second (MOPS)  with
320Mbyte/second throughput; and dual
sexternal-bus architecture which Jinks the
'CA0’ -with global and -local -memory,
' ;reducing the Lbottlenecks designers ex-
«rpenence when using ‘single-bus proces
sors in shared-memory systems,
. For more information circle 276 on the
reader service coupon or contact Texas
Instruments- Austraha 6 Talavera-Road,
‘North Ryde 2113; phone (02) 878 9000

Two chip tnodem
for data, fax, voice -

- Cirrus Loglt has mtroduced the CL '

MDI424 ‘Communicator’ - Intelligent
Data/Fax/Voice Modem device set. This
‘is'a communications product farhily that
provides complete data, facsimile, - and
~ voice capabilities in only two integrated

circuits — eliminating the external con-

roller, host interface, . memory and as-
‘sociated components required -by other
‘modem chips and chip sets.

" With the CLMDI424 Commuricator, |
- acomplete dathy/fax/voice modem can be

‘created in an aiea smaller than a business
card, allowing

tions function to be a standard feature in
next- -generation poriable computers, ..

‘The Commuinicator offers full-duplex
data communication at up to 2400 bits per
‘second, facsimile transmission and recep-
tion at a rate of up to 14 A00 bits per
‘second and a yoice mode that allows a

:; personal computer to emulate a telephone'

answering machine,

The initial two members of the new

- Communicator'|product . family .are the
CL-MD1424A [ and the CL-MD1424EC.

The CL-MDI1424AT is a two-chip intel- = -

“ligent data/fax/voice modem implementa-
tion, consisting of a ‘digital signal

is complete communica-

Small 45V - -
step-down regulator .

Maxim  has released its new
MAXT730/MAX738, the first products of

anew family of current-mode pulse width -
modulated (PWM) switching regulators, -
“These +5V step-down converters extend
battery life in portable applications by °

providing  high-efficiency  step-down

regulation. The MAX730 has a 94% ef-
ficiency,.and delivers currents up to
-300mA. The MAX738 is guaranteed to
deliver up to 750mA, and has eﬁicnencxes
upto90%. - .

- The MAXT30 and MAX738 are small
and simple step-down solutions that fea-

ture built-in ‘switches and require -no
designs or inductor sclection. Using the

single set of component values listed in -
the data sheet, the standard application -
circuit delivers the guaranteed power over
all specified line, load and temperature
 conditions, The specified 100uH inductor

|
i

is available off-the-shelf or directly from
Maxim. ' Unlike previous = step-down
swiiching regulators, these new Maxim
regulators operate effectively even at very
low input voltages extendmg useful bat-
tery life. ...

The MAX738 accepls mputs from oV
to +16V, and the MAX73 accepts input
from +11V to as low as +5.2V. Other fea-
tures include short-circuit protection to
tum off the -output durmg current over-
load, soft-start protection to ensure an or-
derly power-up and  pincontrolled

-shutdown to tum off the regulator and cut
‘quiescent supply current to 6uA. High

frequency 160kHz pulse-width modula-
tion (PWM) current-mode control prov-
ides low noise operation and reduces
output voltage ‘ripple to less than
50mVp-p.

.. For more mfoxmatlon 275 on the reader

-service coupon or contact Veltek, 22
- Harker Street, Burwood 3125; phone (03)
' 808 7511. -

| EXTEND BATTERY LIFEAND SAVESPACE

i
Ch T

- microprocessor’ (DSP) and a ‘sigma-delta
“analog front end’ (SAFE). The DSP per-
forms 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-
mand 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- -
. rus Logic, 1463 Centre Pointe Drive, Mil-
-pitas CA 95035 USA; phone (408) 945
- 8300. _

: Nonse fllter

Newport plans to' produce a ‘range of
‘high performance common-mode filters
‘for data and telephone lines. They also

offer a custom design service, to produce

tenuation of common-mode nois¢ over

ELECTRONICS Australa, February 1992 .

. .the range of 100kHz to 30MHz, with use-
ful performance extending to - over

100MHz. The devices are housed in 14

_pin, 0.3" pitch, dual-in-line packages and
P provxde 1700V RMS isolation between

Tines. The performance and price of these
filters are intended to make them the ideal
choice for efficient and cost-effective

- EMI suppression. Costs vary according to
filters tailored to achieve optimum EMC
“for special EMI performance in specific

‘ apphcatlons

- The first product in the filter range is-
- the EM2000, which offers up to 40dB at-~

the order volume, but the EM2000 w1ll
initially be priced at $3.53 (+250). -
For more information circle 274 on the

“ reader service coupon or contact Alpha

Kilo Services, PO Box-180, Lane Cove
2066; phone (02) 428 3122, | LI
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-Computer News
and New Products

t

: Computer’mterface |
,controller e

* The new Computer Tnterface (‘om-
~‘mand . (CIC) . from Bailey -Controls .
Australia provides a single ‘window’ in-

terface into plant operanons “The new
"CIC links a host device, such as a PC or
" large, multi-tasking computer, with up to
30 of the firm’s standalone ‘controllers. -
The device can monitor and control up to
'500 points, -allowing the host device to

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

CAD/TXT.
" 'The CIC conisists of communmauons ;

hardware and fimware for ransmitting -
information such as control station vari-

ables, analog and digital I/O, status in-

“formation and controller configurahons {f

to and from the CIC. B
For more information circle 161 on'the

-reader services coupon or contact Bailey -

Controls, 26 Auburn Road, Regems Park

‘{2143 phonc (02) 645 3322
PC dlagnostlcs

LandMarkiSuperSoft fas released PC

Probe V2.0, which combines advanced -

diagnostic and’ benchmarking - testing, b

virus protection, utilities, and system in-

formation - to quickly and casily geta

‘system back up and running.

. PC Probe is menu driven (keyboard or
mous) with completé 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, RAM, ‘ndeo
board and monitor, keyboard serial and -
parallel ports, floppy and hard drive con- .
troller and disk drives, network control-
Ier mouse and joystick, .- l
As well, the ‘utility functions allow_ j
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

o ‘video speeds. Other benchmark tests in-

| GET IN THE PICTURE WITH THE
$399 Incl tax Telecom approved

Macintosh
\Send and Heceive
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| MAESTRO 9600XR FAX /DATA MODEM

price includes Fax Software for enher PC o or

DO YOU NEED A FAX MACHINE AND A MODEM?

 aueto TheRas < e ST S ke N 2250 P (88T (043) 832781

ELECTRONICS Australia, Februaryi1'992 .

Also the MAESTRO 2400 XH :

Here sa fully-featured, Hayes compatible 1200 & -

2400 bps full duplex modem for just -
299 (inc. tax).

Thxs modem uses the latest in DSP chip set .-

.~ Technology and microprocessor
control, bringing you the future today.
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clude hard disk access times, disk-to-
'memory and | disk-to-controller -
transfer rates in total, over 50 vital sys-
tem parameters. .

_Finally, PC Probe includes VuusCure
Plus software, for fast, accurate scanning
and removal of viruses, VirusCure Plus

‘scans - all - drives,  including  network
 rives and Lists over 500 known viruses,

For more information circle 162 on the
reader semce(lcoupon or contact Inter-
world Electronics & - Computer - In-
dustries, 1G lJEskay Road, Oakleigh

South 3167; phone (03) 563 7066.

HP laser printer‘ ,
‘ Hewlett-Pacl‘;ard has introduced the
HP Desklet 500C printer, which offers
. economical, laser quality colour printing
* for personal computers, for $1779 ex tax,

The new printer joins the HP DeskWriter

‘which was recently announced as HP's
first laser quality printer with- colour
capability, - k}'
The HP Desklet 500C printer produces
‘black or colour output with 300dpi
resolution. To change from monochrome
“to colour, the luser :simply swaps the
black ink print cartridge with a new tri-
chamber, colour ink print cartridge. The
-colour print Jcarmdge holds - cyan,
.- magenta and yellow inks that are mixed
to create virtually any colour, shade or
hue!  The  Desklet can print a
 monochrome page in approximately 20
seconds, and a colour page in about four
minutes.

data”

A new Microsoft ‘Windowis prmter
driver for the HP DeskJet 500C printer

allows users to take advantage of all
‘popular - word  processing, . business
-graphics, ‘spreadsheet presentation and
" other Windows based programs that have

‘black as well as colour output options,
- The driver offers one step matching |

‘between ‘colours on the computer
"monitor and the printer ouput, eliminat-
“ing the need for trial and error adjust-

ments and a choice of dithering patterns
from simple- to complex, to produce
‘various textures in the printed output,

- Ten DOS-based drivers are included
- with the printer for programs such as

Lotus 1-2-3, Harvard Graphics, Borland
Quattro and HP Graphics Gallery.
For more information phone Hewlett-

‘\Packardon“OO8033 821, )

C -printer-for" Macintosh -compuers, - ‘Windows driver

for colour Canons

The Computer Support CorporauOn of
Dallas, Texas has released a True Colour
Printer (TCP), Windows 3.0 driver for

,the Canon Colour Imaging Systems.

" The driver allows Windows 3.0 ap-
‘plications such as Arts & Letters, Corel-
Draw,. Aldus PageMaker, Venture for
‘Windows, Word for Windows and Word-
‘Perfect for Windows to print directly to

“the Canon CLC-500 or PS-300 colour

imaging systems, the TCP allows text to

be printed at 400dpi, even though the

graphics memory may be limited, and so

‘be printed at 200dpi: With a full comple-
ment of graphics memory — 48MB for

Portable 3dOdp| page prmter

<Siemens has luunched a Compact, port-
able page printer weighing 3.8kg and
having a footprint of less than an A4
sheet of paper. jl‘he machine has a built-

“in power pack (capable of printing 150

pages before recharging, and is based on
silent ﬂrennalgtransfer technology - ==
“printing at six pages per minute on nor-
- mal paper or transparencies. -

" Called the MTT3S and priet at”

$1500, the new machine has a print

resolution of 300 x 300dpi — equivalent

1o normal laser printers — and has an in-
tegral sheet feeder holding 80 sheets of
Adpaper. .

. Thirty six fonts are provrded as stand
‘ard, whilst the resident IMb memory al-
lows for further downloaded fonts and

forms .overlays, for advanced .word |
~processing ‘and DTP applications. In- -
'dustry standard emulations include HP

LaserJet Series IT, HP DeskJet Plus, IBM

Proprinter X24 and Epson LQ850. A
copy button provides for the repeat pages
of the document last loaded. The thermal

ments across the width of the paper,
divided into four blocks of 640. This
provides the fast 6ppm output speed, The

~ dimensions of the MT735 ar¢ 29 x 22 x-
6cm, and the in-built rechargeable bat-:

tery is designed to last the life of the unit.
For more information circle 163 on the

_reader . service . coupon . -or ~ contact
Siemens, 544 Church Street, Richmond -
- 3121; phone (03) 420 7254. - ‘
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print head block has 2560 heating ele-

| Now available for only $2.95 from

Forget
our baby
logger.”

: Unlike real babies‘, the DT 501s cheap to r
run. Only 200 A in low ower mode. Store up
t0 300,000 readings ina removeable memory
card. You can forget it for over a year. .

Whatever your data logging apphcatron,
from ten channels to thousands, there is a
Datataker model that will tum problems into

childs play.

- Designed in Australia, ‘ised aroiind the
wotld, BMW (makers of toys for big boys) use-
Datataker. So do Mercedes Benz GM Ford

‘_and Volve, ». 5o

+ Butits not only car makers
we help. 1f you'd like your data .
logging problems solved talk to
us. Therestof the
world does,

Dita Hectrorics 46 Wadburs Drive, Bororia 3155
. Tel(03)801 1277. Fa: (03) 800 3241. -
. READER INFO NO. 21

Elsctronics Aos'tralia'sIatestpublication: .
" P‘C‘BASED" .

SIMIIlATORS
Aulumonucnou

by JIMROWE

Computer programs capable of smulatmg :
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 wil
be performed on a PC, providing faster
and more accurate results than bench
testing. . ;
Find out more about this raprdly growing
technology, with our new publication PC-
Based Circuit Simulators. Based on a pop-
ular series of articles run recently in the
magazine, it provides an easy to read in-
troduction to Gircuit simulators, plus an un-
biased evaluation of the main simulation
packages currently available, .

our Jocal newsagent — or by mall
rom Electronics Australia Reader
goe{glcos _PO Box 199, Alexandrie

M
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COMPUTER PRODUCTS

. an Ad page — the graphics could alsobe .

printed at 400dpi. In addition, the True
. Coléur Printer driver includes a special
400dpi font generator that supports any

- Bitstreatn typeface from the Bitstream

Facelift utility, r

For more 1nformauon circle 164 on the
reader service coupon or contact Alkira,
11 Gertrude Street, Beacon Hill 2100;
phone (02)9754423, ... . ..

* Mac ‘meter display’

PanelMeter _from ~ Intelligent Tn--
strumentation/Burr-Brown, displaysona’
Macintosh II series computer the signal

values-of one or more-analog inputs as
_onscreen, * digital -panel meters. ‘It is

L designed to be used with the PCI-701C

NuCarrier Multifunction I/O board; and

“is ideal for engineers, researchers, stu- .
dents, technicians. — anyone readmg_

analog input data.

PanelMeter drspllay:s\ signal values"

-~ from any or all of the J/O board’s 16
" single-ended channels. However, users

‘are not limited to 16 meter displays.-

B PanelMeter can- support -multiple Nu-

 Carrier boards and multiple meters can

also be used to dlsplay values from the
- samechannel. .
' When a new meter is opened the user

~“selects the NuCarrier slot location, the :

voltage range of the incoming signal,

-.and the channe! 16 be displayed. A pop- |
up dialog -box provides display options
- that enable the user to customise meters
-and to scale the value displayed by each .
qmeter. A -meter setup can be saved to .
disk, and reloaded later with screen posi- -
tion and all other parameters restored. A -

‘meter can also be ‘zoomed down’ to a
‘size such that the slot, range, and channel
“controls do not clutter the screen,

' Formore information circle 166 on the
. reader - service “-coupon’ or contact

Hrgh performance
3868X notebook:

Total Peripherals has rcleased anew

notebook PC, the TP386SX-20, which

“has been ”conﬁgured for the corporate
user, and has the full functionality nor- -

mally sought in a desktop system. -

... The TP Notebook has an expansion

chassis option, which-enables the sys-

‘tem to be plugged 1mmed1ately mto an
.office network. -

The company i offering the Notshook

" both standalone, or bundled with exter-
- nal keyboard and VGA colour monitor. It
Is powered with a 3865X/20MHz CPU,
‘a minium of two megabytes of RAM,
40 or 80MB hard disk, and has a three-

hour battery. . o

For more mformatlon c1rcle 165 on
the reader service coupon or contact
Total - Peripherals, 178 - Normanby

Road South Melbourne 3205 phone :
(03)6467011 e

Kenelec, 48 Henderson Road, Clayﬁm  \ /‘

3168; phone (03) 560 1011,

RISC-based Ethernet brrdge :

. Integrated Networks has announced
the release of an Integrated Ethernet -
‘Local Bridge (IELB) module for Multi- -
Net, the popular muliLAN, multi-media
‘modular active star enclosures, ‘The
+IELB boasts a modern RISC CPU sur-
- rounded by state-of-the-art = Ethernet .
controllers and a high speed memory. -~
... To provide , design . flexibility - and
reliability, the IELB can be configured to

bridge between the multiple MultiNet in-
an external LAN, through either an AUI

or a 10BaseT interface, hence enabling
‘the formulation of a modular multiport
bridge. Bndgmg between the two exter-
nal interfaces is also supported. -

The bridge fully complies with. tne

- TEEE 802.1d Spanning Tree Algorithm,
providing automatic backup data links in
case of bridge or link malfunction, In

ternal buses, or from the internal busto .~ e

conjunction with the synchronous Ether-

net modules, a true fault-tolerant; multi-
ple LAN solution can be provided. .~ -

For more information circle 167 on the -
“reader service coupon or contact In-
tegrated Networks, 26 Tepko Road, Ter-
tey Hills 2084; phone (02) 486 3066..

boxes in dusty or hot sites. -

The JED 3865X embeddable single board comiputer'can rus with
{DE and floppy disks, or from on-board RAM and PROM disk. 1t -
has Over 80 1O lines for control tasks as well a¢ ‘standard PC /0.
Drawing:only 4.watts, it runs off batteries and hldes in sealed

It is priced at $999 (25 off) whlch'mcludes 2 Mbytes of RAM

JED Microprocessors Pty Ltd.-
Office -7,-6/7 Chandler Rd., Boronia, Vic. 3155 Phone (03) 762 3588 Fax: (03) 762 5499

| Australian Computers & Peripherals from JED...

- Programmer,

ot

L ; g o8
. —’.- ?C ain M

NG i ros'wﬂ//.
RS / !

~$300 PC PROM

_Need to programme PROMs from your PC"

. ..., This little box simply plugs into your PC or Laptop's paralle! printer
o jport and reads, writes and edits PROMs from 64Kb to 8Mb. -
It does it qurckly without needlng any plug in'cards: B

-Call for data sheets.
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Digital circuit simulator

Pulsar is a PC-based digital logic cir-
cuit simulator program, that eliminates
many of the hassles and time-consuming
aspects of digital design. Itallows you to
go direct from design to concept on PCB,
with no breadboarding,

Pulsar outperforms physical test

equipment because it has fully program-

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 gatesfsec, using 1500
connected signal generators.

For more information circle 168 on the
reader service coupon or contact Break-
Through Computers, PO Box 432, Gar-
butt 4814; phone (077) 25 3189,

Archiving and managing
computerised drawings

Roland and Aarque have joined forces
to provide a long awaited solution to
computerised \drawmg 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 purposes, or merged with a
CAD system for modification and fast
output.

Plotters come in a variety of types,
namely pen plotters, electrostatic and
thermal, The advantages of thermal tech-
nology over others i 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 A1 and A0 Con-
tex Scanner, the ability to take an exist-
ing Al or AQ 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
A( 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, %
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HI-FI;
An Introduction

If 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:

- HIFE:
An introduction
Whether you area student -

learning about hi-fidelity or just
an average person wanting to

the best equipment available
gff)tr your money,pgrou should be
able to getalot of help from this
- book.
It takes you right from 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,
PO Box 199,
Alexandria
NSW 2015

S —
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EA DIRECTORY OF SUPPLIERS

Which of our many advertisers are most likely to be able to sell you that spec
component, instrument, kit or tool? It's not always easy

advertise all of their product lines each month,
to the public. The table below is

ial
to decide, because they can't
Also some are wholesalers and don't sell

published as a special service to EA readers, asa guide

to the main products sold by our retail advettisers, For address information see the

advertisements in this or other recent issues.

Supplier Sae A B € D E F G
Acetronics NSW °

Altronics WA e o o o o o o
DickSmithElectronics ALL ® @ ~ @. @& @ @ @
Hlectronic Component ShopVIC [ ] o o o o ‘
Emona Instruments NSW , [ )¢
Geoff Wood Electronics NSW .. @ @®. @ @ - @ L ‘
Jaycar Electronics Eagtern - @ ® 0 ® ° o 0
Kalex VIC o

RCSRadio NsW “ o _

Rod Irving Electronics ~ VIC o 0 o o0 o ¢ o
Scientific Devices vic - e - o

Wagner Electronics NSW e 0

KEY TO CODING: D Components \

A Kits and modules E IC chips and semiconduuctors

B Tools F Testand measuring instruments

C PCboards and supplies

G 'Reference books L

Note that the above list is based on our understanding of the products sold by the firms concerned. T -

there are any errors or omissions, please let us know.

| PHOTOSTAT COPIES: When back issues

be supplied. Price $5. ‘Fer project or $10
8

Sues.

PCB PATTERNS: HlPh

boards and front
Price is $5 for bo

?_rgc_e 5. legse note that we cannot under-

‘Electronics Australia’ provides the fol-
lowing services:

SUBSCRIPTIONS: All subscription en-
quiries should be directed to: Subscrip-
tions rtment, Federal Publishing

PO Box 199, Alexandria 2015; phone (02)
6939517,

BACK ISSUES: Available only until
stocks are exhausted, Price $5.00

are exhausted, photocopies of articles can

where a project spreads over several is-
contrast, actual
size transparencies for printed circuit
anels are available.
5 up to 100sq.cm, $10
for lar%_ler boards, Please specify negatives
oxk%)sx

VEs.

JECT QUERIES: Advice on projects
is limited to postal oormsEondence onl!
and to projects less than five years old.

side the scope of
mitted without fee, may be answered in
the Information Centre
cretion of the Editor.

PAYMENT: Must be negotiable in
Australia and payable to “Electronics
Australia’, Send chequ
credit card number (American
Bankeard, Mastercard or Visa cand), name
and address (see form). All prices include

Electronics Australia Reader Services

take s
modifications, Members of our &
staff are not available to discuss technical

1 research ‘or advise on project -
nical

roblems by telephone. _ ‘
THER Q : Technical queries out-
‘Replies by Post’, or sub-

pages at the dis-

e, money order or
Express,

ost;;%e within Australia and New
ealand.

ADDRESS: Send all correspondence to:
The Secretary, Electronics Australia, PO.
Box 199, Alexandria, NSW 2015,
PLEASE NOTE THAT WE ARE UN-
“ABLE TO SUPPLY BACK ISSUES
. PHOTO-COPIES OR PCB ARTWORK
' OVER THE COUNTER.

METHOD OF PAYMEMT: (Please circle correct method).
Credit Card: Mastercard Expiry Datel,...ovvvviiiinniininnns
- Cheqoue : American Express
Money Order: Visa
Bankcard
Name: No.of issues requirediu..u.$5 Zummmmmmsisen
Address: .
Posteode: No.of coples required:......$5 =uwmmmmmnn
Back Issues: No.of copies required:.....$10=. ..uuwmmmns
Total Payment Enclosed S
Photostat Copies:
Signature:
nsigned orders cannot be accepted).
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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 rework the SC-7000
incorporates a variable rate hot blower.

All switches and controls are conveniently

located for

ease of use. ! DEN-ON

The unique INSTRUMENTS
floating CO0.,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 com-

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:

TECNICO
ELECTRONICS

For electronic components & instrumentation
SYDNEY: (02) 805 4422 MELBOURNE: (03) 881 3683
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-~ Ray Holman,

still a-reader after 41 years. Tom has his
“own column now -and ‘your -comments
have beenlpassed on, v

Carbur ettor parts
I read with interest Tony Mercer’s ar-

of interest,

- The vatuum ‘advance method Tony -~
describes |was certainly adopted on the
/ ?early British car for which he went shop-
‘ping for SU carburettor parts. And it real-

1y did operate the way he says.
. However, by the  early 1970’

vacuum advance” had - pretty much
dropped | that method (known as -

Ported Advance) and had

Vacuum.

adopted Spark Ported Advance. The

fundamental difference is that: Spark
Ported Vacuum Advance is fed from
ABOVE the throttie and not BELOW

| it, and Spark Ported Advance increases

with throttle opening.

- Also itE)rovides no advance at all at-

idle or on the overrun, However, like
‘Vacuum Ported Advance, it remains
dynamic, i.c., take the case of a vehicle
travelling| along a flat road with the
driver holding a constant throttle seiting.

- If the car then encounters a hill and the
- throttle i§ held at that sctting, the in-

crease in engine load will cause a drop
in vacuum, This drop in vacuum will

cause thelvacuum advance to “fall back’

onto thé current level of centrifugal ad-
vance, When the car regains speed on the
next level section of road, the increase in

vacuum will pull the diaghram back into

the advanced position.
- My ‘motor manuals ‘for " various cars
claim Spark Porting to provide better fuel

economy, better performance, and seeing
‘how my car conforms to ADR27A, supe-

tior - emission -control. . Pre-ADR27a
models of my car were vacuum ported in
the autonuauc version. My ADR27A auto
model is Spark Ported. -

A great magazine. Keep up the | ood
work, Also thanks to Peter Philips for his
article on/power amphﬁers RTERS

TrmGdrd TR A

Waveru:m NSW.- Lozl

servrcés i
' With teferenice to the llst of Radro

and TV broadcasting’ sérvices on page

111 of your November 1991 issue,

please be advised that ourcall letters

are PMFM not 6PMFM.

Chief Engineer,
 PMFM, e
SubraC) WA, ‘

. . R e i,
i . . S T
D : : §

-~ ticle on électronic engine management
systems ‘(November 1991) on modem
cars'and I would like to point out an item -

VIEWPOINT

More musmgs on sclence o
and technology educatlon... L

Here we are agam at the start of 2 new academic § year. The annual hohdays are

“behind us, and large numbers of young people are preparing fo 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-

s¢s 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 get, if we're not to sink i mto the status of a ‘banana republlc -

0r WOrse.

When I wrote about this subject in'last October's and November S edltorlals,' :

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 liule 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-

tum ty to seé how i mterestmg and satisfying these activitics can be.

"+ Perhaps this is due {o the fact that many scientists and cngmeeré tend to be
rather shy, retiring -people, who are often not very comfortable ‘selling’ or
“marketing’ the value of thewr work. Of course there have been and still are

notable exceptions, like Michael Faraday, Julius Sumner Miller, Harry Messell, |
-Stephen Jay Gould and Paul Davres, but on the whole they tcnd 10 be few and far )

betwecn
- How then to get more young peoplc interested in science and lechnology" 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 peonlein |
"particular tend t0 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, -
1 - Itseems 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 intérest young people in ¢lectronics and

science? -Well, we -ran- 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 -

iwriters are experienced teachers of science or electronics, by the way). We also

“Tun articles-on- scrcnuﬂc drscovcnes and achlevements whenever the oppor-~

1umty arises. . i

- No doubt we could do more, and rdbe happy to receive your suggesuOns I’d ;/‘

also like suggestions on how we can do more to encourage young people to pick -
~up magazines like £A in the first place - because unless they do thls lhey never -

W1ll fmd out whatsmsrde
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‘i Whol's New in

" \VIDEO and AUDIO

~ Video distribution system

. The ASC Multiple Video Distribution
:System provides further enhancement of
ASC’s AS4 M Language Laboratory.

| Ams'tradvlaonohés"Double Decker’ VCR o1

designed for installation in the master = { .o

console of the ASC AS4 M, the Multiple

‘Video Distribution System enables upto -

- four different video programs to be dis-
tributed throughout the laboratory.

 The Video System is integrated with |
: the student control switching system of | 8
" .the AS4 M, permitting single switch ac- .

e ovauon of the video routing.

" Four video programs may be routed
'»mmultaneously to four separate student

- groups. The video source may bea

'VCR, Videodisk, video camera, satellite,

television or a personal computer, -~
~ Students may be grouped in any |
desired combination, with monitoring of _.f . .
-audio and video at any student position

- ‘available at the master console, The stu-

dent monitor control is achieved through

‘the existing student position cabling.
The ASC Multiple Video Distribution

: wnh anew system.

 Central power supply Aélvuchmg forall

- Amstrad, well known as 4 supplier of

JBM compatible per‘sonal]c’omputers,
“has released what is claimed to be

' stadent video equipment is provided,

.and the system can accommodate a

- second teacher monitor when used in the o

- optional duo-teacher mode.

New Yamaha AV
receivers offer DSP Dolby

- The first two models of what the com--

pany considers anew generation of ' -

- audio/video receivers has been mtro- o
. “duced by Yamaha. < :

. The flagship RX-V1050 and the RX- v
V850 receivers have been designed for -
. Play back two tapes snmultaneously to
~which wants a powerful and sophisti- - |
cated receiver to control a multi-com-

.the emetging segment of the market

ponent audio/video system.

© The two new models incorporate '

'Yamaha’s Digital Sound Field Process-

system may be installed in any existing AUSalias firsttwin VCR.

‘AS4 M laboratories, or ordered fitted and a very keen recommended retail

" price tag of only $995, the Amstrad
- Double Decker allows usersto = =
-9 -copy from one video tape to another,

~With two fully functional tape decks,

using a single, easy ‘synchro start’
* “(copying of TV programs and pre-
‘recorded video tapes 1s subject to

* copyright),

~ @'watch a video on‘one “deck while

- ‘recording on the other de,

* @ Record or play on one tape and then

automatically switch to a second tape,
-~ giving a total continuous recording or
“playing time of up to‘16 hours in long-
*play mode or eight hours in normal
*mode (with two E-240 tapes), <

- different TVS, -

-In addition to theée twm-deck fea— ‘

¢ tures, the Double Decker also offers all

ing with the company’s proprietary :
Digital Dolby Pro Logic Enhanced and

~combine those features with a versatile,
“powerful, and high quality‘ AM/EM
- slereo receiver. ‘

The five channel receivers provide -

-ample audio and video inputs, learning
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the ‘conventional’ features expected in
top-range VCRs, like one-touch instant
recording; an ‘intelligent’ infra-red

from the nsor’é-armehﬁir; a \'long~p15y
facility, doublmg recording and

playback times; HQ technology plcture
quality. - »

Amstrad § Managmg Dlrector Mr
Bordan ‘Tkachuk, said Amstrad’s
decision :to enter -the -consumer

“electronics market reflected the growing

importances of new technologies in

‘home entertainment in Australia, espe-

cially with the arrival of Pay TV in Oc-
tober. “'In typical Amstrad style, we're

out to shake up the marketplace ? Mr
.'Ikachuk said, .

Mr Tkachuk said Amstrad expects 0

'be a ‘major - player in consumer

electronics with the arrival of Pay TV.
" “We already have a very sound base

‘and a high reputation in this ficld. Al-

though we are best known in Australia
for our computers, internationally half of
Amstrad’s revenue comes from con-
sumer electronics.” .

“We are Europe’s leading suppher of
satellite TV equipment, with over two

‘million sets sold since 1989, and we
have been flooded with enquiries here

since satellite-based Pay TV was an-

‘nounced for Australia.”

‘remote control, '-allowin&pﬂgramming

capable Temote control and higl1 power

and high quality amplifier sections. The

tuner sections feature Yamaha's direct

“PLL IF count synthesiser tuner circuitry

and 40 station AM/EM 'r:indom access
presct tllnlrlg

In addition, the two models mcor—

porate a four mode Yamaha Digital

Y



Soxmd Field Proccssor which recreates -

~ actual concert environments in the

home, and Digital Dolby Pro Logic En-

‘hanced, which provides a movie sound

field similar to the best movie theatres. ...

watts per channel RMS to eight ohm
speakers me the main stereo channels
and the centre,

Two pairs of maif front channel

speakers ¢an be accommodated and the

- front panel provides A/B swilching, An

- additional stereo amplifier section

provides 30 watts per channel to the rear
surround speakers, so that even the most
dramatic surround effects can be cleanly
reproduced. -

The RX-V850 delivers 80 watts per .
channel to the main Stereo speakers and
centre speaker, and 25 watts each to the -

rear effects speakers.

New Cb changers
Yamahb 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-
ogy and providing all the features of the
models they replace.

. The use of S-bit plus circuitry in thc
new changers improves the performance

and gives them a more natural and musi-

cal sound than their predecessors, the

CDC 705 and CDC-805.
* In addition, the changers feature ‘Play

X Change’, an exclusive Yamaha fea-
* ture, which isolates the disc being
played from the changer drawer to

eliminate vibration and improve perfor-
mance. Play X Change also permits up
to four or five discs in the rotary tray to

be removed and replaced while the fifth -
- is playing.

The cfprc of Yamaha’s 1mproved

% smgle-bl processing, called S-bit Plus,

o 1s a proﬁ»netary digital- to analog con-

verter dJVeloped by the company’s en-

gineers. L}

- The I-PDM, Independent Pulse Den-

sity Modulation, DAC reproduces pulse

waveforms more precisely than pre- -
- adjacent walls are at 120° instead of
-the conventional 90°, the company
-claims that standing waves have been

v1ously available converters,

. The I-PDM DAC yields greater ac- -
curacy by independently using two pul--

i

Mini component system

from Technics

Technics' new SC-CHS5 mini com-
ponent System offers a compact enter-

sound, Designed to be easy to use, the
double cassette deck has a front-panel
Joading with auto reverse and Dolby B
noise reduction, . :

The front loading compact disc player

edit function, to rearrange the CD song
order in order to minimise leftover tape

-at the end of the cassette being recorded.
 The automatic tape level setting also |

- assures optlmum recordmg levels are

achieved, For convenience, the quartz
synthesiser tuner (LW/MW/FM)
provides 28-random access presets at the

. touch:of a button, while the fully fea-

The ﬂai’Shlp RX-V1050 delivers 110 tainment céntre with excellent hi-fi =

tured remote control gives the user in-

- stant access to the system. An added

feature of the system is a Karaoke func-
tion. This enables ‘sing alongs’ with

~favoutite CDs, tapes or tunes, by drop-

features an Al (Artificial Intelligence) B ing the recorded voice by 0% o allow

the live singing to take precedence.
Output is 30W per channel with a 19-
channel spectrum analyser, The system

* has a recommended retail price of
199, e

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

Tannoy has broken away from tradi-
tional “box’ type speaker designs and
employed a hexagonal design, in a new
lineup, aptly named the Tannoy Six’s,

By designing a cabinet in the form of
an unequal sided hexagon, where all

minimised. *The‘ibp and bottom of the
cabinets are precision injected moulded
and employ mineral filled polyolefinic

“to provide good stiffness and damping

properties, A central brace runsinternal-
ly-down the height of the cabinet, to
which the crowns and bases are bolted
and bounded. s

The line up consists: of sevcn models
615, 613, 611, 609, 607,605, 603. The
larger 615, 613 and 611 are floor stand- .
ing models. The 615 employs an 8" dual
concentric drive unit, a 6.5" bass unit
and an 8" mass tuned passive cone. The
613, 26.5" dual concentri¢ drive
unit, a 6.5" bass unit-and a 65"
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 8" dual
concentric drive unit, o ;

- All concentric drive units employ -
Tannoy’s “Tulip’ waveguide technoloy,
using an-acoustic wavegmde at the
throat of the bass unit.

The 607, 605 and 603 are 2-way dis-
crete driver ducted port systems using an |
8,6.5 and 5" injected moulded cone-pis-
ton bass units respectively, 4
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‘:Matsushita s latest hi-tech,Aus’tralian_made CTV: '

MAKING IT BETTER,
ND MAKING IT HERE

| The'latest high quality cOloU‘r‘ TV set from MatsUShita/Panasonic is khowh’“" Officially as;' ‘THE ‘O‘NE'

but unofficially as the ‘Trinitron cracker — 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 i m Austraha |n a plant
~which has adapted Japanese manufactunng know—how to local condmons

by BARRIE SMITH

In 1968, the Australian Goverhinént
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-
1ith, 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, w1th only
42% locally made. - = -
& This total sales figure has never been
: \equalled ~= '3 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
- -rise to 740,000 — 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 from most in that the
production lines are spread wider apart,
~ v This is because Australian workers
prefer more “personal space’ than their
Japanese counterparts, according to
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A shot looklng along the prodtction line, showlng the careful hand assembly of
the malin printed circult board used In tha sets, :
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