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The average hi-fl designer versus
the human ear.

The human ear
forms part of a sound
receiving system that
outperforms the best
audio equipment
known to science.

Capableofinter-
preting adynamic
range of 120db or 10
octaves, it has double
the capability of any
man made electronic
equipment.

The ear can
discerndirection,
coloration and musical .
within a complex detail “S¥2
rendition of a 50 piece  j
orchestrain a manner
no electronic equip
ment is able todo.

Itis, inshort, a
sophisticated piece of
equipment that should
represent the most
stimulating challenge to any designer of
audio equipment.

Unfortunately it’s a challenge that’s
largely ignored. Which is why in most stereo

systems handling power and volume are
substituted for subtlety and frequency
response.Vector Research howeveris one
of the few exceptions. Developed by a team
of highly experienced audio engineers who

were tired of comprom
ise, Vector Research
represents a new
standard in high fidelity
excellence.

Discussing the
Vector VRX 9000,
Stereo Review states
“The receiver surpassed
virtually every one of its
performance specific
ations...it sounds
as good as it looks,which
issayingalot...”

High Fidelity
states “areceiver with
such sophisticated per
formance and functions
demands attention.”
Popular Electronics
onthe Vector VCX 600
cassette deck, “Lower
Flutter readings than
thoseof the VCX 600
are hardto find. ..
while not cheap, it affords excellent value.”
Hi-Fi Buyer's Review sums up.

“Vector Research is a newcomer to
the audio scene, but if the VCX 600 is any guide,
this company should be very successful.”

If then you are an audiophile whose
interest goes beyond famous names and shiny
knobs then youowe it to yourself tolearn
more about Vector Research.

rDear V.R.,In my book, beautyisin the ear_I
| of the beholder. Send me the test reports

| andthe name of my nearest stockist.

| Name.
| Address__

| _ Postcode

Keio International Pty. Ltd.
| 198 Normanby Road, South Melbourne 3205.
- Telephone: (03) 64 3546.
KosbT _l 5

Vector Research. A fraction better than excellent.
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165: Tacho Calibrator Get the revs right, other uses too
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etal Film

technology at
carbon prices

Standard Film Resistors

PHILIPS

Atlast. A range of metal film
resistors with improved performance
over carbon film types, at the low prices
you'd expect to pay for carbon film
resistors!

We're talking about Philips’ new
SFR25 range of 5% tolerance — vaW
metal film resistors. With a quality and
price made possible only by
advancements in metal film technology
and the massive scale of our automated
manufacture.

SFR25's feature a ‘clean lead’ finish
and are constructed to the same high
standard as the Company's ‘MR’ series.
Resistance coverage from 10 to 1IMQ
(E24 values) with a tolerance of £5%.is
assured. Maximum power dissipation is
0.33W at 70°C ambient.

They have a noise figure of less than
0.1uV/V (a tenth of the carbon film noise
figure) and a temperature coefficient of PHILIPS
less than 250ppm/°C. Even more
important, neither parameter shows
degradation with increasing chmic
value. These improvements stem
primarily from the homogeneity and stability of the resistive deposition.

So there you have it. Another quality product, ahead of its time, from Philips.

For further-information phone:

Philips Electronic Components and Materials,

P.O. Box 50, Lane Cove, 2066. Phone: Sydney 427 0888,
Melbourne 542 3333, Adelaide 243 0155, Brisbane 44 0191
Perth 277 4199.

Electronic
Components
and Materials
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comment

next month

So you're the Minister for
Telecommunications?
Well . .. . . ding-a-ling!

Roger Harrison
Editor

services

Mail enquiries: There is no charge for replies, but a foolscap-sized, stamped
addressed envelope must be enclosed. Queries relating 1o projects can only
be answered if related to the item as published. We cannot advise on
modifications to projects, other than errata or addenda, nor if a project has
been modified or it components are other than specified. We try to answer
letters as soon as possible. Difficult questions may take time to answer.

Phone enquirles: We can only answer readers' technical enquiries by
telephone after 4.30 pm. The number to ring is: (02)33-5669.

In enquiring by telephone about back issues or photostats, please ring
(02)268-9015.

The publisher accepts no responsibility for unsolicited manuscripts,
lllustrations or photographic materlal.

COPYRIGHT: The contents of Electronics Today Intemational and associated publications
is fully prolected by the Commonwealth Copyright Act (1968).

Copyright extends 1o all written material, photographs, drawings, circult diagrams and
printed circuit boards. Although any form of reproduction 1s a breach of copyright, we are
not concerned about individuals constructing projects for their own private use, nor by pop
groups (for example) constructing one or more items for use in connection with thelr
performances.

Commercial organisations should note that no project or part project described in
Electronics Today Intemational or associated publications may be offered for sale, or sold
in substantially or fully assembled form, unless a licence has been specifically obtained so
to do from the publishers, Murray Publishers Pty Ltd, or from the copyright hoiders.

LIABILITY: Comments and test results on equipment reviewed refer to the particular item
submitted for review and may not necessarily pertain to-other unils of the same make or
model number. Whilst every effort has been made to ensure that all constructional projects
referred to in this edition will operate as indicated efficiently and properly and that all
necessary components to manufacture the same will be available no responsibility is
accepted in respect of the failure for any reason at all of the project to operate effectively or
at all whether due to any faultin design or otherwise and no responsibility is accepted for the
failure to obtain any components parts in respect of any such project. Further, no
responsibility is accepted in respect of any Injury or damage caused by any fault in the
design of any such project as aforesaid. The Publisher accepts no responsibility for
unsolicited manuscripts, lllustrations or photographic matenal.
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ONLY $4.95 each

WE'VE DREDGED MORE GREAT BARGAINS!!

S 100 Socket Sensation®

F-THE-

We haveé secured a bulk-buy of HIGH QUALITY S-100 card edge
conneéctors. Remember! the S-100 Standard is a ““queer’ 0.125%

:250 +.015 10+ $4.45 each plltch. Each conniectqr featlui'lesI ggl?‘ I;:»Iated bllt;.u':j:alt)ec:j colr;tacts
. ) . with wire wrap pins in a Dia y thalate moulde ody. you
_—_L :_;S?ée;fzf t'rcjl;tq::‘alslgg;g;rg}ally want to solder into a PCB this is O.K., simply cut the pins down to
025+ 002  the harbor speciall We dealt these sult
i Square from the mighty Yarral
| 7057 OO IITED 8| f ]

Quantities strictly Ijmited.

final runout of GE Consumer Products
WE HAVE SOLD OVER 1000 OF EACH OF THESE ITEMS. ONLY A FEW ARE LEFT NOW.

WHY NOT BUY ONE FQR YOUR MUM?

e Detector Burglar Al

= GENERAL §B ELECTRI
= P C

BURGLAR ALARM SLASHED!!!
HUGE SCOOP PURCHASE —
ONCE SOLD FOR OVER $100

EIgg

— Contains Americium 241
lonization Chamber

— 9V Mallory Duracell included

- Contains very lood solid state
buzzer

FROM $12.50 12 month factory warranty.

One of the greatest consumer fiops of the last decade was the lon-
ization Chamber Smoke Detector. Even though it is a brilliant
product {reliable compact, easy installation, fail-safe etg) it just did
not sefl. Human nature being what it is finds safety-oriented products
just not worth the investment. We all know that accidents and fires
never happen to USIl As smoke is the greatest killer in a fire, the mar-
ket research gurus thought that such a product would have a wide
appeal. When they were $49.50 no-one wanted them. The price fell
to a very reasonabie.$29.50 and still they stayed on the shelf. We have
now been instructed to clear them for less than % of $29.50,

QUANTITY PRICES * * * *

1-$14.50: 2-5 $13.50ea: 6-10 $13.00ea: 10 up $12.50ea

Amazingly low price for a full feature ultrasonic proximity/burgiar
alarm. + Completely self contained + 12 month manufacturer guara-
ntee + Instant or delayed alarm + Handsome imitation woodgrain +
Cabinet measures 180(w)x85(h)x100(d)mm + Programmable multi-
code disable switch + Single 9V Alkaline battery® lasts one year +
unit beeps when battery gets low + Contains recelver element designed
for greater sensitivity without false triggering + Uses state-of-the-art
LSI circultry + Worth he money in parts alone + Comprehensive 24
page manual included + Comes complete with 4 window deterrent
stickers + Absolutely no installation needed * Battery extra.

1-$29.50: 2-5 $25ea: 6-10 $24.50ea: 10up $23.95ea

Buy one for Mum for Christmas. . .

IViains\Widget

Nifty little 2 x 0.1uF 250V ceramic which
schematically looks like this:

'SWit
99¢

rotary mains
ch

micro headphones

AS REVIEWED

SEPT EA Page 45
FEATURES:

MODEL MT310
Samarium Cobalt magnets
102d8/mwW

PACK OF 4

.
¥ :E“‘:I_”' $1.00

|deal to mount across the mains chocolate
block with the centre terminal going to earth.
Helps prevent mains interference.

Found floating in the sea off Bondill

A 20 year throwback,

These days all we do Is flick our toggles. In the
past a quick twist of the knob turned things
on,
Yop can relive this experience with our DPST
mains switch. Convenient bushing mount with
%" shaft. ldeal replacements. Genuine 240V AC
3 amp rated.

Weight 15 grams
Response: 50Hz-20kHz
Impedance: 32 ohms
Unit fits into the cusp of your ear. Can be
worn under motorcycle heimets. Unbeliev-
ably clean sound.

ONLY $19.50

-1 Edgeconnectors * *

High

Narrow band-pass type —
for communications equipment.
quality multl-stage

S X' TAL FILTERS

unit 10,96 5MHz from $3.75

Collectors special. Made by UECL of England.
Soid in quantity for over $10 each. Each Dlallyl
Phthalate moulded connector contains 170
heavily gold plated bifurcated contacts. (2x
85 way). Each contact is soider eyelet termi-
nated. The connector is 217mm long but you
can cut It down to any leng*h you wish, Qut-

1-9 $3.50 ea

10+ $2.95 ea

laying at the bottom of the Swan river.

standing quality and they did not get wet after

sujtable for precision [.F. work.
Incredible value: Manufacturars
distress stock. YOU SAVE.

ONLY $6.00 each {1-9)
worth 4 times this amount.
Oscillator crystals to sult;
10.240MHz or 10.695MHz
ONLY $2.50 each




BIG MAL ISCALLING A ROYAL COMMISSION!!

* Kk k k k K K

fibreglass matrix
* 9* + board >x<

Not flimsy Bakelite junk. You will be able to use this board over
and over again without deterioration. Measuring a massive 115 x
164mm and contains 2816 x 1.0mm diameter holes. Worth over
$8 but our special for November only $2.95 each.

Source: Brisbane River.
2-95

NOVEMBER ONLY
JUMBO SPEAKER CABLE

Now you can have super-
quality cable without breaking
the bank! Each conductor

contains a MASS|IVE 259
strands of 0.12mm wirel!l It
could carry 30 amps! Great
for Hi Fi or high power amps.

Only $2.50/m 5%:-?
100m $2.00/m M

Walkie Talkies Sensational
price for X’tal controlled units

Sensational price for CRYSTAL
CONTROLLED UNITSI! Not
your super-regen rubbish (|

Model KSN 1005A b
ONLY $17.00 EACH uy
Model KSN 1025A
ONLY $26.00 EACH Model KSN 1038A
t 50 WATT HI-FI/P.A.
Dp Model KSN 1039A
50 WATT HI-FI
Electric Eels?? ¥ X
No. One metre long 7.5A appliance cords. Each (black) cord has a
they ARE oniy a metre long. But consider this:
— Any benchtop piece of equipment only needs a short mains cord. A
— ldeal for power supplies or any bench or rack mounted audio or test
equipment.
Buy in bulk and save. We doubt whether you will ever see mains cords
thls Eheap again.

IVlotorola Piezo *
50 WATT P.A.
100 WATT P.A. now
ONLY $17.00 EACH
value ONLY $13.00 EACH
moulded 3 pin approved mains plug on the end. Why so cheap? Well
tong mains cord gets in the way and is positively dangerousl|
We have HEAPS. But we have said that before.
-

1-9pcs 69 cents each
10-24pcs 50 cents each
25-99pcs 45 cents each
100 up 39 cents each
APPROVED cords from the Parramatta River

j' —
GENUINE

Don’t be fooledl These units
actually do work — well in fact.
Will transmit voice or morse over
fairly respectable distance (over a
mile in ideal conditions).
Fittedwith proper transmit/recelve
crystal controlled superhet cir-
cuitry. DO NOT COMPARE with
far inferior units that may only be
a dollar or so cheaper anyway and
almost always are a disappoint-
ment

At only $12.50 each, how could
you go wrong?

Place of origin: Botany Ba

only:} 7
Factory Seconds -

® & & YOU COME FIRST. ..

We have secured a smallish quantity of 5 pin DIN to 4 RCA audio
leads that are on the wrong side of the Q.C. inspection. Shame
though. Because the DIN plug Is ALL METAL and GOLD plated.
So are the RCA plugs. Problem is that the gold plating is bubbling
on the gold DIN plug. (As far as we can see the 4 gold RCA’s

Proximity Switch

Shown this time the right way
around. In August we advertised
this product and the picture
showed the ‘bum’ end facing you.
It was sort of like having a sump-
eye-view of a Ferrari — you didn’t
see the nice part.

They didn’t sell in any case and
we're not sure whether it was the
photo or not.

So this month we've HALVED
the price and showing it to you
the right way round.

FEATURES: 12V powered unit.
When metal object passes near to
target face, output swings low.
Ideal for Roller shutter doors,
Burglar alarms or counting metal
objects passing by.

Were $29.50 in August NOw
$14.75 and they have not suffer-
ed from their dunkingin the
Derwentl|

are PERFECT.)

An ordinary NICKEL PLATED lead set like this costs around
$4.75. The gold versions normally are around $9.95. You can
have one of these for $3.96 and that's better than Nickel any day!

Worth It for the 4 x RCA’s alonel
$3.95

NUMERIC KEYPAD ELASTOMERIC 800D

Get in quick!] Only 35 available. High quality
$4.95

12 button keypad. 0-9 with 2 extra push-
buttons. As seen on U.S. style telephones.
Measures 76x57x 1 Omm approximately.

Jaycar

“NEVILLES CORNER’ Cnr CARLINGFORD &
PENNANT HILLS Rd.
CARLINGFORD

125 YORK St.
SYDNEY 2000
Phone: 264 6688

Telex: 72293 Phone: 872 4422
Mail Orders To: BOX K-39 HAYMARKET SYDNEY 2000
MINIMUM | POST AND PACKING CHARGES NEW SMOP HOURS |
vaiL oroer ()] | ERFSUN ARG wlt o
ss. 00 $100 up ($6.20) Thure night to 8.30pm




Walter Cronkite to address
cable and subscription TV
symposium

All aspects of introducing cable and subscription tele-
vision to Australia are to be discussed at a major
symposium. Former CBS anchorman, Walter Cronkite,
will address the symposium as the keynote speaker.

The symposium, sponsor-
ed by the recently formed
Australian Cable and Sub-
scription Communications
Association, will be held
at the Lakeside Hotel in
Canberra on November 8
and 9.

The Executive Director of
ACASCA, Mr. Dick Rowe, said
Mr. Cronkite had agreed to
travel to Australia especially to
address the symposium.

Other speakers would include:
® Lord Hunt of Tanworth, who
heads a crucial British Govern-
ment committee inquiring into
a recommendation from the
Cabinet Information Technology
Panel that cable services in the
United Kingdom be immediately
expanded
® The Minister for Communica-
tions, the Hon. NA. Brown
e The Chairman of the Aust-
ralian Broadcasting Tribunal,
Mr. David Jones, who headed
the inquiry which in August
recommended that cable and
subscription television be intro-
duced to Australia as soon as
possible
e Mr. David Jull, the Chairman
of the Government Backbench

currently in progress.

“In structuring the programme,
we have been conscious of the
need for issues to be discussed
as broadly as possible because
cable and subscription television
will make wide ranging changes
in Australia’'s media, the busi-
ness community, education
and various arts. We do not
believe - the nature of these
changes is adequately under-
stood by all sectors of the com-
munity which will benefit from
themn," said Mr. Rowe.

‘As well as being ACASCA's
first convention, the symposium
is also the first public forum at
which all the issues will be
covered.”

Mr. Rowe said strong interest
in the event had already been
expressed by business leaders,
politicians, consumer groups,
sociologists, educationists,
the entertainment and media
industries, academics, investors,
electronics -companies and
industrial relations experts.

For further information please
contact Mr. Dick Rowe, Richard
J. Rowe and Associates, 2/225
Miller St, North Sydney 2060.
P.O. Box 268, Spit Junction

committee on communications. NSW  2088. (02)438-4814,
Mr. Rowe said further invit- 438-4815.

ations to top level speakers were

Powerful guarantee

Scientific Electronics are giving a five year guarantee on-all

their power supplies.

This covers repairs on a no-charge basis (other than freight) on all
power supplies manufactured by Scientific Electronics.

For further information contact Mr. Peter Lloyd, Scientific
Electronics, 6 Holloway Drive, Bayswater Vic. 3153. (03)762-5777.
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New faces at ETI

Jennifer Whyte,
Assistant Editor

Jennifer grew up on a farm in Western
Australia. She received a Chemistry set
for Christmas at age 12 and proceeded
to experiment in the family kitchen. The
production of some malodorous con-
coctions had her banished to the fruit
packing shed. There she threw the
results of her 'experiments’ out the
window into the paddock. This brought
about a series of drastic events — killing
the grass, giving the chooks const-
pation and the cows acidic milk. That's
when she gave up chemistry. Playing
with a wind-up gramophone and an old
crystal radio, her thoughts naturally
turned to electronics.

Growing up in the great outdoors pro-
vided a never-ending fund of questions,
but not all the answers were available.
Jennifer found out about sowing seeds,
roosters and- hens and artificial
insemination and decided to study
science.

Attending a girls-only boarding school
in Perth taught her about living behind
bars, falling in love with your science
teacher (the only male brave enough to
enter the school grounds) and going to
church twice on Sundays.

Undaunted by this cloistered ex-
perience, Jennifer tackled university
next, doing a Bachelor of Applied
Science at the Western Australian
Institute of Technology, majoring in
Physics, men and all-night parties.
Electronics was a major unit in the
course and her father still uses the arc
welder she bullt as a project. Boolean
algebra and flip-flops appealed but she
never did appreciate Schrodinger's
equation explaining the behaviour of an
electron In a one-dimensional box (too
much like girls-only boarding school).
She says she was spellbound by
Einstein's theories, but that could have
been a hangover.

While studying, she spent four months
at the Carnarvon NASA tracking station,
tracking satellites and kangaroos, doing
some computer programming and
salling.

Jennifer's first job was teaching maths
at a girls-only school, but that was 'a bit
too close to home'. After a year she

joined the Medical Physics department
at Royal Perth Hospital where she
stayed for three years calibrating linear

accelerators, cobalt machines and
attending operations where radioactive
sealed sources were implanted. Part
time she studied anatomy, human
physiology and oncology. Whilst there
she rode a bicycle everywhere and
learned Scuba diving.

Caught by the wanderbug, she left the
hospital and travelled south-east Asia,
India, England and Europe for a year.
Retuming to Australia, Jennifer settled
in Sydney where she spent the past two
years working for the Radiation Branch
of the Health Commission. Jennifer
collected samples from all over NSW for
radiation analysls, wrote several articles
for Hobby Electronics and started pro-
ducing a monthly newsletter for a Scuba
diving club. As she wanted to write and
produce a magazine, Jennifer leapt at
the chance to join ETI. Whilst she will
be Involved with the whole magazine,
Jennifer will concentrate on the Electronic
Lifestyle section.

Star sign: Aries.

Beliefs: herself, magic, sea nymphs
and ESP

Likes: circuits that work, rain forests,
the sun, sailing, Scuba diving, elephants,
music and dancing.

Dislikes: eating meat, bagpipes, junk
food, beer guts, hi-fi salesmen, oid blue
Mazdas, poseurs, Sydney traffic and
wearing shoes.

Quote: “Einstein said, ‘everything
should be made as simple as possible’,
so why complicate things?

{Next month: Geoff Nicholls, engineer
extraordinaire. Well, engineer anyway.)




World’s fastest IC

Workers at Thomson-CSF’s Central Research Laboratory in
France claim they have developed the world's fastest IC for
room temperature (25°C) operation.

Itis an eleven-stage ring oscil-
lator with a gate delay time of
22 picoseconds (10~ !'< s)!

The device has a GaAlAs/
GaAs structure which confines
electrons at its heterojunctions.
It was fabricated by a molecular
beam epitaxial process capable
of controlling crystal growth to
0.4 nm — which is about the
thickness of a single atomic
layer. Electron beam lithography
was used to define the 0.6 um

\\\ /
‘Zippertubing’

gate lengths.

Thomson-CSF officials be-
lieve that their new technology
will lead to shorter gate delay
times than those currently
achieved with circuits operating
at very low temperatures. Indeed,
circuits built with this new tech-
nology are expected to compete
with Josephson effect devices
for speed of operation.

Brian Dance

Zippertubing offers a complete line of flexible, zip-on pro-
tective jacketing to bundle, insulate, protect, waterproof,
assemble, shield, enclose, mark and identify wires, cables

and other products.

Zippertubing is made from a
wide variety of the latest plastic
and allied materials designed to
meet specific temperatures
(high or low), abrasion, insula-
tion, shielding (RFI, EMI, MF
and HF system), chemical
resistance, grounded or other
special requirements.

Zippertubing features simple
wrap-around quick-zip charact-
eristics, and provides faster,
easier and less expensive pro-
tection and covering than any
other comparable method, the
makers claim.

=

The closure device is a plastic
zipper-track designed to give
maximum flexibility ~without
permanent sealing. It allows
reworkability, modifications
repairs or additions by simply
unzipping and rezipping for the
entire life of the installation, or
the zipper-track can be sealed
permanently with ZT sealer.
This chemically fuses the track
and provides water-tight pro-
tection.

Zippertubing is available in
various colours for colour
coding, and has the additional
advantage of harmonising the
installations to equipment or
plant. Zippertubing can also be
suppiied in many sizes and
special configurations to meet
specific needs.

Contact Adimex, 80 Jeffrey
Drive, Ringwood Vic. 3134.
(03)690-3233.

Solid state pushbutton switches

C & K Electronics has introduced a new concept In logic-
compatible pushbutton switches in their solid state push-

button series ‘SS01’

The products offers self-
contained electronics, logic-
compatible circuit, multi-mode
operation (user-selectable
— momentary or maintained),
bounce-free  outputs, wide
supply voltage range 3-16 V
complementary outputs — 8 mA
min. ‘source’ — 20 mA min.
'sink’, DIP pin compatible, built-
in status LED (internally
connected), variety of snap-on
cap configurations and eight
colours, round or rectangular
LED and three colours, plus
insert-moulded pc terminals.

The SSO1 is a complete elec-
tronic  pushbutton module
featuring a custom-design
integrated circuit triggered by
mechanical switching contacts.
The contact interface is not criti-
cal to switch performance. A
single jumper change in the
external circuit determines the
mode of operation — moment-
ary or alternate action.

For further information
contact C & K Electronics,
15 Cowper Street, Parramatta
NSW 2150. (02)635-0799.

Coline CRO probe kit

An oscilloscope probe kit, manufactured by the UK firm of
Coline, is available from Eimeasco.

The probe provides switch-
able x1 and x10 attenuation, the
probe-mounted switch also
providing an ‘input grounded’
position which isolates the in-
coming signal and grounds the
CRO input to permit adjusting
the trace baseline.

On the x1 position, Coline
claim the probe has a bandwidth
of dc to 10 MHz, a 1 M input
resistance and an input capaci-
tance of 40 pF (+ CRO input
capacitance). Working voltage
is quoted as 600 volts (dc and
peak ac).

On the x10 position, Coline

specify a dc to 100 MHz band-
width, 3.5 ns risetime, 10 M in-
putresistance and 11.5 pF input
capacitance (with 30 pF CRO
input capacitance). Compensa-
tion range is given as 10-60 pF
and working voltage 600 V (dc
and ac peak).

The kit includes an insulating
tip, sprung hook tip, trimmer
tool, IC adaptor, BNC adaptor
and a carry pouch. Cable length
is 1.5 metres. Cost is $25 plus
sales tax.

Enquiries to Elmeasco, P.O.
Box 30, Concord NSW 2137.
(02)736-2888.
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Elastomeric interconnections
for microprocessors

A metal-to-metal elastomeric connector system from Britain
permits parallel or perpendicular planes of microprocessor
circuitry to be reliably connected by pressure without any

form of soldering or bonding.

‘Cambiftex’ from Cambion
Electronic Products uses a non-
conducting elastomeric core
with parallel lines of gold-plated
copper conductors on a thin
film. When compressed between
two parallel planes, the metal-
lised lines interconnect the
circuitry on each plane and
provide multiple contacts. The
elastorneric core produces the
force for a reliable connection
and serves as a resilient back-
ing. This increases the contact
area when under compression,
accommodating surface irregu-
larities and making correct
contact resistance, the makers
claim.
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DAVID REID ELECTRONICS

IF YOURE INTO
ELECTRONICS
COME IN AND SEE US!

WERE A POSITIVE FORCE IN SYDNEY AND THE
LARGEST ELECTRONICS DISTRIBUTOR IN NEW
ZEALAND — WITH THOUSANDS OF
ELECTRONIC PRODUCTS, COMPONENTS AND
ACCESSORIES

YOU'LL SEE THE SIGN

DAVID REID ELECTRONICS LIMITED

Takapuna ® Auckland City ® Te Papapa
Hamilton @ Paimerston North e Lower Hutt
Wellington e Christchurch ® Dunedin.

The 500 nm layer of gold
provides an oxide-free surface
and the standard circuitry pattern
comprises 100 um lines on
0.2 mm centres.

The system is suitable for a
wide range of interconnections.
It can be used to make a con-
nector for flat, flexible cable,
independent of conductor spac-
ing and accepting cable with
conductors of 127 mm and
2.54 mm pitch.

The Australian agent for
Cambion Electronic Products
Ltd is Electronic Developrment
Sales Pty Ltd, 92 Chandos Street,
St. Leonards NSW 2065.

NORRIE 1478

Frequency conversion with
voltage regulation

Topaz International has recently introduced its Series Z
frequency converters, designed to convert the frequency of
available ac power to a fixed output of 50 Hz, 60 Hz or

400 Hz.

Series Z converters provide
frequency stability, output volt-
age regulation and noise isola-
tion. Standard models reduce
input voltage variations as large
as +8% or —13% of nominal to
an output level of plus or minus
1% of nominal. Direct one-to-one
voltage conversion is provided
for 115 Vac or 230 Vac inputs.

They are available in power

ratings ranging from 200 VA to
2 kVA. All models feature over-
load and short-circuit protection,
automatic/manual restart sel-
ection and low harmonic dis-
tortion.

For more information contact
Warburton Franki Ltd, 372 East-
ern Valley Way, Chatswood
NSW 2067. (02)407-3261.

High speed A-D converters

RIFA, Australian distributors for Precision Monolithics Inc,
recently announced details of the DAC-08 8-bit monolithic
digital-to-analogue converter, which provides very high-speed

performance at low cost.

The DAC-08 is claimed to
achieve 85 ns settling times with
very low ‘glitching’ and at low
power consumption.

Monotonic muiltiplying per-
formance is attained over a
40: 1 reference and full scale
current eliminates the need for
full scale trimming in most
applications.

Direct interface to all popular
logic families with full noise
immunity is provided by the high
swing, adjustable threshold
logic inputs.

High voltage compliance
dual-complementary  current
outputs are provided, increasing

versatility and enabling differ-
ential operation to effectively
double the peak-to-peak output
swing.

In many applications, the out-
puts can be directly converted to
voltage without the need for an
external op-amp.

Device performance is es-
sentially unchanged over the
+4.5 to 18 V power supply
range, with 33 mW power con-
sumption attainable with =5 V
supplies.

For further information, con-
tact RIFA Pty Ltd, 202 Bell
Street, Preston Vic. 3072.
(03)480-1300.
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THE NEW rm/am-500
"MICRO-MONITOR”

Throughthe years IFR have led the way in the avionics
test equipment industry. And that's because of their commitment
to build the most cost efficient test equipment available.

I¥'s o dedication to professionaligm.

The same professionalism has been employed to
design test equipment for the communication industry. Small,
rugged, lightweight and dependable test instruments designed
with maximum performance and durability in mind.

The IFR FM/AM-500is o classic example of IFR
professional design engineering.

Size, weight, function and features have been
carefully scrutinised ot every step in its design to package this
superb unit in an enclosure that measures only 29.2cm W
x12.5cmHx 36.2cm A.

And it weighs a remarkably light 7.2 kg - 9.9 kg with
batteries and accessories.

There is absolutely no compromise in its performance,
quality, dependability or features.

Soif you're looking for a low-cost, uncompromisingly
professional Communications Service Monitor, contact your
nearest Vicom office.

The JFR FM/AM-500 comes with a two-year warranty
and Vicom's unbeatable back-up service.

There is o range of Communication Service Monitors
available from Vicom. The Professionals. Sourcing the latest and
best equipment for the professional in the Electronics
Communications industry. And backed by professional expertise.

Standard Features Include:

4 Suamtury of Aegency factonis inc Lo

Optional Features Include:

® FM signal generator

® AMssignal generator

® Sensitive 2 uV receiver for AM,
FM, and SSB

® 1 kHz audio generator

® Frequency error meter

® Automatically protected
generator output to 150 watts
(no bothersome fuses to replace)

®0.5PPM TCXO

® Microphone/accessory input

® Audio demodulator output

® Low price

©0.2PPMTCXO

®0.05 PPM oven oscillator plus
high resolution frequency error
meter (simulcast paging)

® J0 Hz to 9999.9 Hz variable
audio generator plus audio
trequency error meter

® Internal rechargeable battery
(2 hour battery operation)

® High output omplifier

® Microphone

® Telescoping antenna

VICOM

People fo People.

57 City Road, South Melbourne, Victoria (03) 626931
339 Pacific Highway, Crows Nest, N.S.W. (02) 4362766
18 Raroa Road, Lower Hutt, Wellington, New Zealand (4) 697 625

Burrows Doble Lowrence VIC /262/ET|
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HEWS digest

NOTES & ERRATA

ETI-644 Direct-connect modem; October '82. Note that R93 should be rated
at1 W or 1.6 W (e.g: Philips PR37 resistor). Capacitor C5 (in reference channel
flip-flop, IC5) can be reduced to 680p to provide a better variation range for RV1
(‘adjust output symmetry pot'). Also note that C18 connects to pin 3of IC12a on
the pc board, not pin 2 as shown in the circuit.

In the Parts List, transistors Q4, 6, 8 & 10 were cut off — they are all BC549s.
C4is shown as 1n, but 1n2 on the circuit— it can be either. C19 should be a 2n2
and C21 a 330p. R48 should be 6k8, not 68k. Reslstors R53 to R64 are given as
10k in the Parts List and 47k on the circuit. Either Is correct.

ETI'S NEW CLASSIFIED SECTION

So you want to clear some of your stock? Maybe you're looking for
extra help? Perhaps you're looking for work in the electronic field?
You might even be selling your business or looking to buy one.
Whatever the reason, ETI's new classified section is the place for

you. ‘

ETI-686 PPl-based EPROM programmer; October '82. In the power supply
circuit at the bottormn of page 72 the A-E-N on the 240 Vac input should be A-N-E.

COMPUTER CLINIC repairs &
services Sorcerer, Pet, Apple,
System 80, Super 80, Tandy &
others. (07)269 8573, P.O. Box 68,
Aspley, Qld.

SORCERER Disk Upgrade Kit with
manual, Many Pro features. MICRO-
POLIS $44.95. EXIDY FDS $39.95.
A must! Also free Soft catalogues.
PJB Box 252, Forestville 2087.

Need semiconductors in a hurry?
For the best prices and delivery on
virtually any semiconductors, call
the Applied Technology Semicon-
ductor Hotline: (02) 439 2322.

Books, books, books

One of the world's largest ranges ot
books .on electronics is available
from Butterworths. See our ad in
this issue for a few examples and the
names of our stockists.

Etone & Motorola speakers at the
best prices around

Huge range of these popular speak-
ers at the best prices in Australia.
Also a huge range of components.
Sheridan Electronics: phone (02)
699 6912 & 699 5922.

$100 computer products

Huge range of S100 cards, mother-
boards, power supplies, keyboards.
And the famous MicroBee personal
computer. Applied Technology, 1a
Pattison Avenue, Waitara 2077. Dial
our Hotline for fast phone orders:
(02) 487 3798.

REPAIRS to all home, hobby and
small business microcomputer
systems and peripherals, also all
EA & ETl projects. CAE Electronics;
1/27 Forge St, Blacktown 2148.
(02)621 4242.

Improve your hi-fi sound with dbx
Adding a dbx processor to your
sound system makes more differ-
ence than any other single device.
For full details and the name of your
nearest stockist contact the Austra-
lian distributors, Audio Engineers
Pty Ltd on (02) 29 6731.

The latest and greatest spreadsheet
program

Multiplan from Microsoft ends all
the problems with forward reference
handling and gives yop increased
power over other spreadsheet pro-
grams: like colour operation, multi-
ple on-screen windows and fully
variable column widths. For more
information and the name of your
nearest Microsoft dealer call Wiser—
Microsoft on (02) 451 9445 or see
our ad in this magazine.

CLASSIFIED RATES

15¢ per character
Minimum of 32 characters
CHARGES: Cash with order only
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associated text is correct.

Q1 is missing from the Parts List. Itis a BC547.

Inertial Navigation Systems; September '82. Pages 16-17 have been trans-
posed with pages 18-19. From page 14, the article reads on to page 18, trom
page 19 it reads on to page 16, from page 17 it reads on to page 20.

Beating the RS232 Blues; August '82. Figure 3 on page 85 shows the STOP
and PARITY bits transposed. The parity bit comes before the stop bit. The

ETI-469 Percussion synthesiser; April '82. Diodes D1 to D6 were omitted
from the Parts List on page 43. They are ail IN914s or 1N4148s.

| Clock/oscillator modules

Bright Star Crystals have available a range of clock modules
suitable for a wide range of clock and counter applications.

The BSC.BR module is a
CMOS baud rate clock that can
provide baud rate outputs from
300 to 9600. Stability is given as
better than 10 ppm over an
operating temperature range of
0 to 60°C. Supply required is
between 5 and 12 Vdc.

Also available are three CMOS
modules with a stability specifi-
cation of 1 ppm over 0 — 60°C.

Output frequency can be nomi-
nated by the user. Maximum
frequency depends on supply
voltage — 5 MHzat5V, 9 MHz at
12 V. Each module contains dif-
ferent counters to suit different
applications.

For further details, contact
Bright Star Crystals Pty Ltd,
35 Eileen Rd, Clayton Vic. 3169.
(03)546-5076.

Industrial angular position

SE€nsors

Penny and Giles Potentiometers Ltd have introduced a new
angular position sensor designed for use In severe rugged

industrial environments.

Two models are available,
both with potentiometric out-
puts. One incorporates the
well-known hybrid technology
for use in voltage divider modes
and the other a wirewound track
for use in variable resistance
applications.

A wide range of potent-
jometer track resistances and
operating angles is available.
The potentiometer tracks are
housed in a durable, zinc alloy
cast body. The sensor input
shaft is manufactured in stain-
less steel and has a diameter of
9.5 mm. The units have a typical
operating life in excess of

100 x 10° cycles.

Penny and Giles are rep-
resented in Australia by Paton
Electrical Pty Ltd, P.O. Box
363, Ashfield NSW 2131.
(02)797-9222.



Mains filters

Hash on the mains can get you into more trouble than
attempting to sing the pheasant plucker’s song. But IRH can

come to the rescue.

They are now stocking two
mains filters rated at 250 Vac/
3 A, one designed for chassis
mounting and having quick-
connect terminals, the other
designed for pc board mount-
ing. Both are D.O.T. approved.

Applications include general
purpose noise filtering in
computers, business machines,
medical electronics and indust-
rial controls, etc.

The quick-connect type is
designated PLF-2V-3RA-501,
and is claimed to provide in

excess of 30 dB line-to-ground
attenuation between 700 kHz
and 30 MHz and 20 dB line-to-
line attenuation between 800 kHz
and 30 MHz.

The pc mount type is desig-
nated PLF-2V-3RA-302, and is
claimed to provide similar
attenuation
between 2 MHz and 30 MHz line-
to-line, and 1 MHz to 30 MHz
line-to-ground.

Details from IRH, 53 Garema
Circuit, Kingsgrove NSW 2208.
(02)750-6444.

characteristics |

Big digit LCD

Fairchild’s LTR1340 127 mm LCD has glass-frit seals in place
of epoxy. This gives the LTR1340 a projected life of more
‘than 50 000 hours, according to Fairchild.

The LTR1340 operates from 3.5 to 15 V rms with an operating
frequency of 32 Hz. Drive currentat 5 V rms is typically 50 uA with all
segments on. The digit has a 150 ms turn-on and turn-off response
time and operates from —25 to +85°C.

It is available in transflective, reflective and transmissive versions
from Fairchild Australia Pty Ltd, 366 Whitehorse Rd, Nunawading
Vic. 3131.(03)877-5444.

cC—=—] —
S—

colour s'g'?g':;'c::‘ multiplier (l;’;' i 1};&/”
black 0 1 x
brown 1 10 x + 1% 100
red 2 100 x 50
orange 3 1000 x 15
yettow 4 10000 x 25
green 5 100000 x +05
blue 6 1000000 x +0,25 10
violet 7 201 5
grey 8
white 9 1
silver - 0,01 x
gold - 0,1x

Temperature Coefficient shown on resistors

The IEC committee number 40 has agreed upon a colour code system for
temperature coefficients of resistors.

This new T.C. colour coding system will be used by Philips in all the MR25 and
MR30 programs with tolerances of 1.0 and 0.5 percent,

A survey of the new T.C. colour coding system according to IEC62 is shown
above.

When colour coded, the nominal resistance value and the tolerance are
marked on these resistors by means of six cotoured bands according to IEC
publication 62 “Colour code for fixed resistors” (see aiso |IEC pubtication 115-1
clause 4.5). For further information contact Philips Eicoma, 67 Mars Road, Lane
Cove NSW 2066. (02)427-0888.

Microprocessors: C3 ZX 8l
Your questions H -%1 ,  BASICBOOK
answered  Alecwood 3 -

—Newmes Microcomputer Books. - Newnss Microcomputer Booke

Microprocessors are
cropping up every-
where, and the dream
of a computer for every-
one is rapidly becoming
reality. This collection of
books from Butterworths will
help you learn more about
these fascinating and useful

YOUR COMPUTER
QUESTIONS ANSWERED

They cover everything
from fundamental
principles of micro-
processors to assembly
language programming.
All are recently written by
highly respected authors
and form the heart of a
complete library on
microcomputers.

Microprocessors: Your Questions Answered
A brand new book that answers in simple language the many questions that
baffle the newcomer to microprocessors. After covering the baslcs, it
describes the hardware and software needed to build a complete micro-
processor system. A detailed glossary is included. No. 73084 $14.95
IX81 BASIC Book
Get the most from your ZX81 computer. Covers the basic 1K version, the 16K
RAM unit and the ZX Printer. Alls in the gaps in the manuals with practical,
straightforward Information and hints. No. 103177 $14.95
Practical Microprocessor Systems
Covers complete microprocessor systems — the MPU itself, memory, peripherals
and programming. Deals with all aspects through a rudimentary build-it-
yoursetf assessment unit fo grasp the practicalities. No. 100946. .. .. $15.00
Interactive Computing in BASIC
Anintroduction to interactive computing and a practical guide to progrom—
ming in BA§IC. No prior knowledge is assumed. No. 22727 16.50
Introduction to Microcomputer Programming
Introduces the concept of the program and the various ‘levels’ of programming.
Then concentrates on programming in BASIC and four assembly languages
(8080. 6800, 6502 & 2-80), with plenty of exercises. No. 55601 50
Personal Computing Questions and Answers
What isa microprocessor? What is hex? How can a personal computer be used
in business? Answers the many questions. No. 70434 i4 85,96
Co-op Bookshop

Available from:;
Melboume: McGill's Bookshop

B u tte rwo rt h s Technical Book & Magazine

Or directty: 271-273 Lane Cove Road, North Ryde 2113. Phone (02) 887 3444

Sydney: The Technical Bookshop
The

Please supply the following books: I
| O No. 73084 $14.95 ] No. 103177 $1495 0O No. 100946 $15.00
| 0O No. 22727 51650 O No. 55601 $12.50 O No. 70434 $5.95

O Cheque/Money order enclosed [ Please debit my credit card
| account as follows: O Bankcard O Diners Ciub [0 American Express

| Cord No:

| signature

I Nome

I Address . bog

I Postcode.

|
|
|‘
|
Bxiy aate: |/ }
|
|
|
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Glover & Assoc. BUT/S
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Quotation from Electronics Australia, June 1982

¢‘sthe best value around

OUR PARRAMATTA STORE

for a ready built

The Dick Smith System 80

Try it yourself . . . and see why Electronics Australia liked it so muchl
The new ‘Blue Label’ System 80 computer has even more features
than before - and the best news of all, it actually costs lessl

WAS $750

44 Overall we are very impressed with the Blue Label System 80.
On a dollar per function basis it probably represents the best value
around for a ready-built computer. Other systems can be bought for
less. but ultimately they are not as readily expandable as the
System 80. There is also the matter of software, and here the
System 80 really scores, with hundreds of compatible programs
avallable for the TRS-80 as well as those specially written for the
System 80. Reprinted with kind permision from ELECTRONICS AUSTRALIA
June 1982

NOW

SORCERER
DEMO SALE
e~

Cat. X-3002

When you purchase a VIC-20, System
80 or Sorcerer computer from Dick
Smith Electronics you become eligible
to win this superb

NOW AT: Cnr George & Smith Sts

Phop_g:__g_ss 2188

DATSUN STANZA

So hurry in for your new computer; and
you could win the new Datsun!
Exclusive to Dick Smith!

Permit No. TC82/278
Issued under the lottenes and Art Unions Ltd,

case marks.

% Act quickly and you’ll reap the benifit!

Yes! The kit you've been waiting for is now a reality. Electronics
Australia’s new Car Computer is the ideal way to find out how
your car is performing — and how much it is costing you to run it
The result of amazing technology is a kit which really can save
you money! We've not only made our board with plated holes,
we've also had a solder mask and component position overlay
printed. You'll find it difficult to make an error!
SPECIAL OFFERS 16
BUY BOTH Sensors and get the
speed sensor for $3.00! YES: The
exclusive Moray Fuel Flow Sensor
plus the Drveline sensor at the
bargain price of just $72.50! This
makes the complete Dick Smith

Car Computer only $166.00 — with
nothing else to buy! GREAT VAL'JE"

SENSORS
EXTRA

tuel flow sensor to give opti-
mum results with the car
computer is the fully import-
ed ‘Moray unit’. We are the
Sole quthonised Australian
agents for this device. Buy
the best & get the incredible

accuracy you deserve!

E. K-6100 369501
( SPEED

SENSOR

Knowing how incredibly
difficult it can be to cut
successfully a speed-
ometer cable without risk
of damage, we've decided
to use the altemative drive-
line sensor. A lot easier to|
install, it is not subject tof

Don't be fooled - the only

the problems of speedo
cables. SO 25
Cat. K-6102 8

% Latest model, not superceded
% Demo & store models ~ Some with imperceptible

STALKER Vil
AM CB TWO WAY RADIO
This fabulous compact Stalker
Vil is made by UNIDEN — one of
the most respected CB manufact-
urers in the world! It has a TX or
modulation light and a slim style
mic that's very easy to hold.
Comes complete with mounting
kit and full instructions.

Cat. D-1447 NOW

WAS
Guttergrip Antenna

*149

Simply clips onto the rain gutter of any vehicle. Features
no hole installation and can be installed or removed

without tools. Cat. D-4411

O @:§ L4 =
oG e En?®

AM/SSB

This unit is the latest in 40 Channel
CB technology. With the massive
12 watt P.E.P. out put on SSB, this
set meets the high DOC standard
RB249A. Frequency range Is

26.965MHz to 27.405MHz2 and
accessories include DC power cable
with built-in fuse and microphone

1 . DOC Approval Ne.
chip. Cat. D-1710 249A006

ONL§2 39 8o

25
o
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DICK SMITH PRESENTS "

NEW STORE

In Liverpool
OPENING
SOON!

LOOK
AT THE
ADVANTAGES
OF BUYING
FROM DICK

@ 32 stores toughout
Austraka

® 200 approved resbers
@ large Service Centre

@ Austrakan
Specrfications

@ Austraian
guatantees

SCEIVER 2
ﬂﬁ:fﬁﬁmmmeeamm- Ant. Tuner 3319

ceiver is now here. it's got all the amateur | .. .~ Bigonsh— Al newiyl desidbed
z‘ To bands PLUS the new WARC bands. Antenna Tuner for the FT 102. Band switched

SPEAKER Special hi voltage JFET RF Amplifier L-C Pl - network will match a wide variety of

provides exceptional dynamic range — well | antennas including a single wire. It features an
beyond 100dB. A new adjustable noise | inline watt meter with three ranges {20, 200
blanker even works on the woodpecker. | and 1200 watts) with a ‘Peak hold” system to
Three 61468 final tubes provide an overall | Show peak power. It also has seperate SWR

The SP 102 features a large
| (120mm) Hifi speaker with

selectable low & hi-cut audio
filters allowing twelve possible

. s & 5 metering and best of all, it will handle 1.2KW,
“‘ response curves. Headphones | Purity of emission, unattainable in two- | o 0 oo cl i with the FL 21002
a can be connected to the tube or transistor design, PLUS big power| c;, p.2g81
1“ SP102 to take advantage of | (240W). It has IF width and IF shift and the
A ] the filtering feature. best notch and audio peak filter you ever AM/FM PCB
“ L'y Cat. D-2883 heard. Cat. D-2880 Allows your 102 to operate AM and FM mode
GA 3 ”fc — great for 10 meter FM, Oscar or Transverter
The . 4 s s to 6, 2 or 70cm.
i o0 ONLY Cat. D-2882 50
Dick ONLY
- 56 85 weekly over 12 mths ONlY -
1o approved customers it

S ——— | 7 |
Volume 2 Over $25 Cat. K-2620

worth of value! Includes /_&
a hobbyist soldenng A &ﬁO
iron, pack of solder, 8 - Fe =1/
volt battery, a copy of ‘!* E _,
1

FUNWAY =
. VALUE '
PACKS :...517
The Pro sized
Computer you
build yourself:

Fun Way 2 & a wireless
Microphone kit.

Serious computer users and first time
users alike can use this incredible
Yes—an absolutely up-todate design. Most of the TV game | computer. Works with any TV setand is cAN R
consoles around were designed at least 2 years ago. And in | extremly easy to build. AND you geta  Super 80 Accessories s KT

electronics, that's an etemity. huge 9K of BASIC — comparable with  Basic on cassette $1 250 B
. . .K-3602 H 3

Compare the quality computers costing $1.000 or moret  C Dick Smith PRO 40

Compare with similar performance elsewhere

A o e Cat. K-3600 IC SOCKET SET 31 325
mazin: 1l " .
49,000%5(5 _ri,feu,at:\,(c::s g(:,f(; The Dick Smith SUPER 80 Cat. K-3603 at nearly twice the pricel The new PRO 40

. . S$-100 EXPANSION B q

Youh b e 8 e o el T g il ey s oo )
ou'll be amazed at the clarity — EPROM BASIC i

just like the screens NASA use in PECIAL 331 50 R o 1 Y * Cf:::n[:‘letely solid state computer-controlled

the space shuttle! S BASIC and wionitor programs alresdy CireTLy:

E stored inside them, Cat. K- % Touch-type splash proof keypad
space age Conhouers OFF EXTRA,S FREE T et * ldea(i a;v:nhepr a baze or mctl‘:ile scanner

S N7 * .
" i 5 Self-contained whip antenna
Not just simple sticks: full spaceage guiding devices with Super 80 BASIC manual {was $9.50) Super 80 TH's 5b N Aouniifg Bjacket dnd (DG AeudrTolttle
48 keys as well.Slidein overlays for controllers: youcan see Construction manual (was $9.50) And the BASIC

HFC
exactly what to dol Replaced in the console they form a interpreter program on cassette {was $12.50). ON TH $9.37 .
standard Typewriter style ‘QWERTY" keyboard. e b o v— 0" lv

m’

Total Value $31.50. Yours FREE with your Super over 12 months

Fantasﬁc game cartridges 80 kit computer from Dick Smith Electronics. ON LY INC IN NSW

Cat. D-2805
Every cartridge has many games — up to 32 -
2\ ineachl Every Cartridge has a builtin demon- ec ron’cs
<7\ stration program to show you how to play

the game. NSW 6 Bridge St SYDNEY 27 5051 ® 125 York St SYDNEY 290 3377 ® 145 Parramatta Rd AUBURN 648 0558 ® TS5 Terrace d
%4 The Dick Smith WIZZARD has buittin personal | Level BANKSTOWN SQ. 707 4888 ® 613 Princes Hwy BLAKEHURST 546 7744 ® 552 Oxford St BONDI JUNCTION 387 1444 ®

. computer facility! Just plugin the optional |B18 George St BROADWAY 211 3777 @ 531 Pittwater Rd BROOKVALE 93 0441 ® 147 Hume Hwy CHULLORA 642 8922 ® 162 \ &

"BASIC cartridge and the WIZZARD becomes | P3cfic Hwy GORE HILL 439 5311 @ 396 Lane Cove Rd NORTH RYDE 888 3200 ® cnr Smith & George Sts PARRAMATTA ® 173

3 Maitland Rd NEWCASTLE 61 1896 ® 263 Kewa St WOLLONGONG 28 3800 ® Tamworth Arcade & Kable Ave TAMWORTH

a powerful personal computer, with complete { ¢ 1961 ACT 96 Gladstone St FYSHWICK 80 4944 VIC 399 Lonsdale St MELBOURNE 67 9834 ® 260 Sydney Rd COBURG

with 17K of memory. Cat. Y-1600 |383 4455 ® 666 Brige Rd RICHMOND 428 1614 ® cnr Springvale & Dandenong Rds SPRINGVALE 5347 0522 ® enr Ross Smith
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Great Product
Prices!

S=
¥

low cost I.C.

inserters/
extractors

Up until now these have cost a fortune!!

Features:

— CMOS SAFE conductive plastic
Exclusive bent pin alignment guides in

handle . 8 to 40 pins.

— Ground strap can be connected.

— One hand operation.

**

EXTRACTOR

Deceptively simple looking
device. One piece metal
construction. 8-40 pins
ET—-840 ONLY $2.95
IMPORTANT!!

Don't be conned into
buying a non conductive
inserter/extractor. The
possible static damage to
your MOS I1.C.’s could
cost you a fortune!!

="

1om

INSERTERS $

CI1T820 8—20 pin ONLY $5.95

CiT2428 24—-28 pin ONLY $6.95 ¥ ® o
CIT3640 36—40pin  ONLY $8.95

REED SWITCH/ * . : TELEPHONE DIGITAL DIALLER
MAGNET Sp"ng Much .easier than wearing the top of
ASSEM BLY your finger off. Remembers last number

x

Grab some of these before the
Canberra boys grab the shirt
off your back!!

A bulk buyof these has enabled
us to pass on great savings!!

Quality dry reed insert in
tough plastic housing with
screw terminations. Matching

Magnet assembly closes SP-
ST reeed contacts when near
reed.

~ 10 million operations

— Comes with instructions

— Double sided foam tape inc.
— Screw mount as well!
Staggering value.

Jaycar has a complete range of
Burglar alarm components -
call in!!

\

19 $1.50ea
10-99 $1.40 ea
100+ $1.2bea

A FEW
LEFT

called for 12 hours. SAVE $10 — $29.50

CRADLE
RELAYS
SLASHED!!!

SAVE A FORTUNE!"
Top quality relays. Gold flashed contacts, 1 AMP rating. As
used in Telecom equipment. Professional quality.
COIL VOLTS IMPEDANCE SWITCH CONFIG PRICE

6 4 C.0. $4.50
12 250 2C.0. $4.50
24 1100 2C.0. $4.50
48 2100 2C.0. $4.50

We have purchased a small quantity
units. This 3-spring model is the one
used in such amps as PEAVEY" etc.
Grab a spare now or build a complete
reverb system with free circuit sup-
AM/FM STEREO
CAR CASSETTE
Unbelievably low pricel (Pre Budget tax)
That’s right!l An AM/FM Stereo Radio and

of high quality US-made spring reverb
plied. $
3 | .w
Cassette! Features:

* 2 x 7 watts * One lever operation (fast
forward and eject) * Tape run indicator

* FM Stereo indicator * Auto stop * Ad-
justable pitch controls * Mounting hard-
ware included.

STAGGERING $
v oy 0.0

Relay socket: 2 C.0. 75 cents 4 C.O. 75 cents
UP TO 50% OFF NORMAL PRICESI!

EXPERIMENTER BREAD-
BOARDS

WBDON 100 holes
$2.50
WBTN 640 holes
$8.95
WB2N 840 holes
$12.95
WB4N 1680 holes
$24.50
WB6N 2420 holes
$39.50

Ample stocks
of these
boards plus the
range has
been ex tended.

1/4/4, 5% ’3

‘Useless” Adaptors

A FEW PACKS LEFT

We have double female. We also have the opposltel And some
weird combinations in between. Each adaptor is solid metal and
high quality and we can‘t see the reason why some were over
made and we’re sick of looking at ‘em,

You get 12 in a bag and if you only use ONE once they will owe
you nothing. Once sold for $3 each, but we won’t insult you by
claiming $36.00 ‘value’. A bag will cost you $3.95.

"

Ml
MAI

ocr—] o

Jaycar

125 YORK St.  ’"NEVILLES CORNER’ Cnr CARLINGFORD &
SYDNEY 2000 PENNANT HILLS Rd.
Phone: 264 6688 CARLINGFORD
Telex: 72293 Phone: 872 4422

Mail Orders Té: BOX K-39 HAYMARKET SYDNEY 2000

S

N lMUM POST AND PACKING CHARGES NEW SHOP HOURS

L ORDER $5.$9.99 ($1.20) $10-$24.99 ($2.40) Mon-Fri 8 30 t0 5. 30pm
$25 549.99 ($1.50) $50$99.99 ($4 60) Sa18.30 to 12.006m

$5 00 $100 up {$86.20) Thurs night to B.30pm




Digifa’[éar.alarm

Ian Robeﬂson

The aim'in developlng this alarm-.unit was to-previde the

s;steﬂ\w developed for home

most comprehensive .

construction. To this end, the cireuit includes most of the
features found in betterknown commercial alarms/ with
the added bonus of converting into a wiper delay system
when the alarm is not in use.

A MAJOR DIFFERENCE between this
and other alarm circuits is the use of
digital rather than analogue methods.
The circuit uses a master oscillator feed-
ing a divider chain to obtainthe many
time delays needed. Indeed the arrange-
ment is in many ways similar to an
electronic organ circuit.

An advantage of the digital technique
is that all the delays maintain a fixed
ratio to one another. They do not vary,
as an analogue circuit will, due to com-
ponent tolerance, leakage, temperature,
etc and, by adjusting a single potent-
lometer in the master oscillator, all
timing functions can be varied simul-
taneously. This means it is sufficient to
check the accuracy of a single delay
period to have, in effect, checked the
accuracy of all delay periods. Further,
by running the oscillator at, say, ten
times normal frequency, a complete test
that would normally take two minutes,
will take under fifteen seconds.

With any alarm of this complexity the
time and skill needed to carry out the
installation within the car should not be
underestimated. Fortunately there are
a number of optional features in the
system, and even if these are not used,
the alarm will still be very effective.
This gives each constructor the means
whereby he can make the initial instal-
lation as simple or as complex as he
wishes, while retaining the option of
fitting the missing items at a later date.

Features

The following is a list of the main
features in the system. Each item gives
only a brief description. Greater detail
will be found elsewhere in the text.

Flashing indicator

In operation whenever the alarm is set.
Intended to deter a potential burglar,
the indicator also reminds the owner to
disable the system upon entering the
car.

Battery detector

Sensitive to the drop in voltage
occurring whenever the load on the
electrical system changes. Normally
opening a door, operating the brake,
switching the headlights on, or a number
of similar actions, will trip the detector.

Two delayed trigger inputs

Used in addition to (or in place of) the
battery detector. These inputs are
particularly useful in cars equipped
with electric clocks, where the battery
detector cannot always be successfully
used. Suitable trigger inputs are the
roof light, boot, bonnet and glove box
lights. However, these must be powered
from a circuit that remains energised at
all times, even when the ignition is
switched off.

Four instantaneous trigger inputs
These are suitable for the protection of
driving lights, cassette player, radio,
etc. In use a wire is clamped under one
of the mounting bolts of the item to be
protected. Should this wire become
detached from the chassis, as it will if
the protected item is removed, the horn
will sound immediately.

Hidden switch option

Normally the alarm is cancelled by
operating the ignition switch, however
with this extra switch in circuit, a thief
must locate both switches before he can
cancel the alarm. The hidden switch
will also prevent children, or curious
adults, setting the alarm while the car
1s parked.

Alarm relay

The alarm section is fitted with a two
pole relay. One contact set is used to
operate the horn while the other con-
tacts may be used to flash the headlights
or disable the ignition circuit or perhaps
operate a second horn installed in the
boot. It helps to have a second line

of defence should the horn be faulty or
disconnected.

Alarm timing

e Time to exit vehicle: 15 seconds

® Time to enter vehicle: 15 seconds

® Duration of horn: 96 seconds

¢ Horn pulse rate: one second on, one
second off

¢ Indicator pulse rate: half second on,
half second off.

Wiper option

Whenever the alarm is not in use, the
circuit converts into a wiper control
unit. The output from this section is
once again via a relay, it has a single
changeover contact and will suit most
wiper systems.

Wiper timing

The wiper control switch settings are:

e Continuous wipe (CW), normal slow
speed wiper operation

¢ Single wipe (SW), single operation
every 2,4, 8, 16, 32 or 64 seconds.

® Multiple wipe (MW), dual operation
every 8, 16, 32 or 64 seconds.

Operation

The heart of the alarm is an eight stage
binary counter (ICs B & C) clocked by a
1 Hz master oscillator. By this means a
delay of 256 seconds will occur when-
ever the counter is taken from zero
count to maximum count. Shorter delays
are available by using the various out-
puts, Q1 through Q8. In fact, any delay
between one second and 256 seconds can
be obtained by suitably decoding the
‘Q’ outputs.

Below is a list of the outputs that
have been decoded and also their main
functions:

Interrupts the clock pulses,
freezes the counter, holds
the indicator off. Pressing
the set pushbutton advances
the counter. >
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eltol5 Time allowed to leave the
car without triggering the
alarm. During this period
the indicator remains on.

* 16 Interrupts the clock pulses,

freezes the counter, flashes
the indicator. Counter re-
started by a signal from the
battery detector or the
delayed trigger inputs.
Circuit of the car alarm system. The dashed line

indicates the electronics located in the diecast
box | used to house the unit.

°17to 31

(-129

Time allowed to enter the
car without the horn sound-
ing. The alarm may be reset
to zero by operating the
ignition switch (also the
hidden switch should this be
fitted).

The indicator will remain
on for any count greater
than 16.

BAT(+12¥)

LINK X1 TO X3 IF SWITCHES NOT FITTED

T KCB.ICCPW 1K) P
GTHERICS, Pt 14(+) PN T

ov

ne

2
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¢ 32to 127 Alarm relay operates,
pulsing the horn at one sec-
ond intervals.

e 128 Returns the count to 16

where it may be retriggered

should further interference

to the car be detected.

In addition to the above, if at any time
one of the instantaneous trigger inputs
becomes detached from the chassis, the
counter will set to 32 and the sequence
will begin with the horn sounding
immediately.

Similarly, any interruption to the
power supply will set the counter to
32. This item is included to prevent
cancelling of the alarm by simply
removing the battery lead for a few
seconds.

The conversion of the circuit from an
alarm to a wiper system is under the
control of the car ignition circuit:

e With the ignition and hidden switches
OFF the alarm is activated, the wiper
disabled

e With the ignition and hidden switches
ON the wiper is activated, the alarm
disabled. Or more simply, the alarin is
enabled when the car is not in use, the
wiper when the car is in use.

The basic requirement of any wiper
control system is to pulse the wiper
motor for approximately one second,
then follow with a delay (variable)
before the next one-second pulse. The
length of the pulse is not critical, once
the wiper has started to move the
normal parking contacts will take over
and complete the wipe cycle. Should the
pulse be longer than required for a single
wipe of the screen then more than one
wipe will occur, and this is the method
used to obtain dual wipes in the multi-
wipe switch setting.

This circuit operates by allowing the
counter to free run, while feeding the
signal from a Q output (selected for the
delay required) via a one-second pulsing
network to the wiper relay. This gives a
chain of one-second pulses separated by
a switched delay interval. The pulse is
extended to four seconds in the multi-
wipe setting.

Circuit description

Readers should refer to the various logic
and circuit diagrams to clarify points
raised in the following description.

All system timing is developed around
the eight stage binary counter (ICs B
& C). Two 74C193 up/down counters are
used. However, in this circuit the down-
count facility is not used. This proved
to be the simplest way to obtain
asynchronous load and clear inputs.
Other counters I considered either
lacked these inputs or they were of the
synchronous type.



The counters are clocked by the 1 Hz
master oscillator (ICs F3 & F4). Thisisa
standard CMOS two-gate squarewave
oscillator where the frequency can be
adjusted over a wide range by the 500k
preset.

Selective decoding of the counter
outputs is carried out by the gates
shown above the counter (main circuit);
decoded are 0, 16, > 32 and 128.

Normally the counter will free run
unless the clock pulses are interrupted
by gates E1 & E3, and this will occur at
counts 0 and 16. If the count is stopped
at zero it may be restarted by a pulse
from the set push button, if stopped at 16
may be restarted by a pulse from the
battery detector, trigger high or trigger
low inputs.

Any counter greater than 32 will
operate the horn via the horn relay and
gate H1. Note also that gate H1, and
therefore the horn, is pulsed on and off
by output Q1 on counter B.

Various gates below ICs C and B are
used to clear and load the counters.
These inputs, as mentioned earlier, are
synchronous and may be operated at
any time, even during periods when the
clock is halted. The way these inputs
have been used needs explanation.

Turning the ignition on resets both
counters, and this in turn interrupts the
clock and holds the alarm in the standby
position.

A signal from one of the four instant-
aneous trigger inputs will set the
counter. In this instance a count of = 32
will be loaded, causing the horn to sound,
and continue to sound, while the counter
steps through to 128. In a similar man-
ner, the capacitor on the load terminal
of C will force the output to = 32 for each
power up of the circuit.

Reaching a count of 128 resets the
counters to 13 which involves clearing
counter C while loading 13 into counter
B. Loading 13 will silence the horn while
giving three counts for the electrical
system to settle before the battery
detector is rearmed at a count of 16.

Most input signals are buffered by the
LM3900 quad op-amp. Keep in mind
that this device compares input currents
whereas the conventional op-amp com-
pares input voltages. Using resistors to
convert voltages to currents, standard
operational amplifier circuitry can be
realised, but note when testing that
both inputs are clamped to within 0.5 V
of negative by the base-emitter junction
of the input fransistors.

Nonetheless, the circuit operation is
straightforward with K1 handling the
accessory switch inputs (positive or
negative ground systems), K2 buffers
the set push button, while the hidden
switch feeds both K1 and K2. The low
value (10k) resistors used in the switch
circuit can override any other input
signal and will prevent the alarm being

set in position S2 or cancelled in
position S1.

A short RC delay network is fitted in
one line from the output of K1, which
resets the counters each time the acces-
sory switch is turned off, thereby
ensuring the alarm sequence will start
from zero and overcome a problem that
occurs if the ignition is switched off with
the wiper running.

Section K3 functions as the battery
drop detector while also functioning as
the trigger high/low input buffer.
Figure 10 shows the battery detector in
a simpler form. Both inputs are fed from
a common voltage, but the lower value
resistor feeding the inverter input
drives the output low.

If a negative pulse occurs on the bat-
tery line it will be coupled into the
inverting input by the 100n capacitor.
This will reverse-bias the inverting
input resulting in the op-amp output
going high and developing a pulse to
advance the counter one count. In the
final circuit a diode is included in series
with the op-amp input, this means the
diode and not the inverting input is
driven negative, and prevents possible
damage to the IC.

Delayed trigger inputs TL and TH
operate in a similar fashion. Note that
in this instance the TL input feeds a
negative pulse into the inverting input
while the TH input is somewhat dif-
ferent as it feeds a positive pulse into the
non-inverting input. The result how-
ever, is the same — a positive pulse at
the output of K3.

The instantaneous trigger inputs (T1
and T4) are quite different. Normally,
the four inputs are held at earth
potential so that, should any input be
detached, a pulse will enter the NOR
gate via the appropriate RC network. A
negative-going pulse occures at the out-
put of the gate, loading 32 into the
counter, thereby enabling the horn
sequence. Unused inputs can in practice
be left floating, as they respond to the
change in voltage not the voltage level.

An important feature is the indi-
cating light. This may be a LED or lamp
and is operated by a two transistor driver
stage, under the control of gate E2. The
indicator may be off, illuminated or
flashing and the sequence is as follows:

‘¢ Off when wiper operation selected

¢ Off for standby mode, counter zero
¢ Flashing when armed, count of 16
e [lluminated for all other counts.

The ICs are supplied via a series pass
transistor and the function on this stage
is not primarily as a regulator. The
intention is to limit the voltage fed to
the ICs to below the rated maximum of
15 V. In order to limit dissipation in the
series transistor a 12 V zener is used.
This means that the transistor is hard
on with a nominal 12 V rail and will not
start to regulate until the input voltage

1s some volts above this value.

Conversion into a wiper control unit
requires that the counters free run,
and to obtain this the load and clear
inputs must be overridden and the gates
decoding 0 and 16 must be blocked. This
is under the control of the ignition
switch. A logic ‘0’ on the output of K1
sets the circuit as a wiper control and a
logic 1’ at this point sets the alarm
function.

The free-running counter will give a
squarewave signal from the various ‘Q’
outputs. The period in seconds given
at each stage is two at QI, four at Q2,
eight at Q3, extending through to 256
at Q8. By means of an RS flip-flop
(cross-coupled gates, G1 and G2) the
squarewaves are converted into an
asymmetrical wave having one second
ON periods and switch-selectable OFF
periods.

Diagram 12 shows Q3 with a period of
eight seconds setting the RS flip-flop,
while the inversion of QI resets the
same flip-flop every two seconds. The
resulting output, one second on seven
seconds off, is clearly shown.

On the multiple wipe setting the flip-
flop is reset by the inversion of Q3, not
Q1, and this will give a pulse four
seconds long in lieu of the previous one-
second pulse. Depending on the speed of
individual wiper motors two or three
wipes will occur during this period.

Construction

Construction is fairly straightforward,
however there are two forms this may
take. The first is to build only the alarm,
the second is to built the alarm/wiper
combination. There are points for and
against either approach and these are
covered in the installation notes. In the
construction there is little difference
between systems, although in units
without the wiper option, one relay,
two switches and a couple of minor
components can be omitted.

(Note that this article is not intended
as an ETI constructional project and
thus no pc board details are given.)
Testing
A completed unit should operate with a
minimum of adjustment, however I
recommend setting up the test circuit
(Figure 9) to check out the alarm before
fitting it into the car.

Simple faults may be located with a
multimeter, but for more elusive faults
an oscilloscope will be required.

The 12 V for testing may be obtained
from the car’s own battery, in situ, or
more conveniently from a battery on the
work bench. Alternatively a bench
power supply may be used with the
restriction that it may not test the bat-
tery detector circuit in all respects.

Steps for testing using Figure 9 are:

e Set preset potentiometers to approxi-
mately mid-way >
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WE'RE YOUR RELIABLE

SOURCE FOR
COMPONENTS

And our prices are
. 4p mostcompetitive!

Whenever you're
looking for quality components
— capacitors, switches, connectors, |Cs, resistors,
speakers, volume controls, and displays — we offer you your best selec-
‘tlon, your best quality, and your lpwest prices. And we keep large
stocks on hand to ensure prompt delivery.

D - 4la(e] PRICE—QuaLITY
| L SERVICE

1 WICKHAM TERRACE, BRISBANE 4000 — PH (07) 229 6155 TELEX AA44442

QLD. DISTRIBUTORS OF

© SWANN (MCMURDO) PRODUCTS @ SWITCHES & ELECTRONIC HARDWARE
® AUDITEC AUDIO MODULES @ CLIFF KNOBS, PLUGS & SOCKETS ®R.C.A.
SEMICONDUCTORS ® NATIONAL SEMICONDUCTORS,

AS NEAR AS YOU'LL GETTO A
SMALL VARIABLE TRANSFORMER

The Ferguson PL1.5-18/20VA Multi-tap
Low Profile Transformer

Ideal for development situations or
where the secondary voltage needs to be
easily adjustable. Takes you from 1.5V to
18V in 1.5V steps. Simply plug and
unplug the pinlok connectors till you
get the voltage you want. Twin
secondaries provide up to 2.2A,

Numerous centre-tap configurations. CHECK
THE WHOLE

®SERIES CONNECTION (1.114) FERGUSON
1.5V, 3V. 4.5V, 6V, 7.5V, 9V, 10.5V, 12V, LOW PROF’LE RANGE

13.5V, 15V, 16.5V, 18V

Additional Series

Configurations (1.114)
9V-6V-1.5V-0-1.5V-6V-9V or
9V-7.5V-3V-0-3Vv-7.5V-9V

Centre Tap Configurations (1.11A)
1.5v-0-1.5V, 3v-0-3V. 4.5V-0-4.5V
6V-0-6V, 7.5V-0-7.5v, 9V-0-9v

ePARALLEL CONNECTION (2.22A)
1.5v, 3v, 45V, 6V, 7.5V, 9V

® 20VA, 40VA and 60VA ratings -
use two to get 120VA

e Most have twin secondaries to give
centfe-taps if necessary

e Secondary voltages from 6V to 40V

e Secondary currents up to 6.6A

» Safe - made to conform to relevant clauses
of Australian Standards and Telecom Australia'specs.
® Pinlok quick connect connections ® Made in Australia

3 FERGUSON TRANSFORMERS PTY LTD
Ff. wwm 331 High Street. Chatswood N.S.W. 2067 Tel: (02) 407 0261. Telex: AA25728
Branch Office: 181-183 Hawke Street. West Melbourne Vic. 3003.

Tel: (03) 328 2843 Telex: AA33510




SERIES 5000

As designed by ETI

SERIES 5000 PREAMPLIFIER — SPECIFICATIONS

Frequency response: High-level input: 15Hz-130 kHz, +0, — 1 db Low-level input — conforms
to RIAA equalisation, +0.2dB

1kHz <0.003% on all inputs (limit of resolution on measuring equipment
due to noise limitation).

High-level input, master full, with respect to 300 mV input signal at full
output (1.2V). >92 dB flat > 100 dB A-weighted.

MM input, master full, with respect to full output (1.2v) at 5 mV input, 50
ohm source resistance connected: >>86 dB flat >92 dB A-weighted.

MC input, master full, with respect to full output (1.2v) and 200 uV input
signal: >71dB flat >75 dB A-weighted.

Distortion:

S/N noise:

N.B. Picture is only of original heatsink supplied with this project Our one is tapped from the rear so that no screw
heads are visible. New picture next month.

Please note that the "Superb qualty " Heatsink for the power amp was designed and developed by Rod Irving Electronics and is being
supplied to other kit suppliers. This product cost $1,200 to develop so that your amplifier kit would have a protessional finish as well
as sound. We also have a new range of rack mounting boxes which will be released soon.

SERIES 5000 POWER AMPLIFIER — SPECIFICATIONS

Power output: 100W RMS into 8 ohms ( + 55 V supply).
Frequency response: 8Hz to 20 kHz, +0—0.4 dB 2.8-Hz to 65 kHz, +0—3 dB. NOTE: These
figures are determined solely by passive filters.
1V RMS for 100W output.
100dB below full output (flat).
—116 dB below full output (flat, 20 kHz bandwidth).
<0.001% at 1 kHz{0.0007% on prototypes)at 100 W output using a + 56
V supply rated at 4 A continuous. <0.003% at 10 kHz and 100 W.
<0.0003% for all frequencies less than 10 kHz and all powers below
clipping.
Determined by 2nd harmonic distortion (see above).
<0.003% at 100 W. (50 Hz and 7 kHz mixed 4:1).
Unconditional
EXTRA FEATURES OF OUR KITS
POWER AMPLIFIER

KIT PRICE $299 P&P $8.00
® 1% Metal Film Resistors are used where possible

Input sensitivity:

Hum:

Noise:

2nd harmonic distortion:

3rd harmonic distortion:

Total harmonic distortion:
Intermodulation distortion:
Stability:

PREAMPLIFER
KIT PRICE $259 P&P $8.00
® 1% Metal Film Resistrrs are supplieo

@ Prewound Coils are supplied

@ Aluminium case as per the onginal articie

® All components are top quality

@ Over 200 Kits now sold

@ We have built this unit and 50 know what needs 10 go into

every kit

@ SUPER FINISH From panel suppited with every kit at no
extra cost 10 you

@ We are so confident of this Kit that we can now offer it

® 14 metres of Low Capacitance Shweided are supplied
{3 bit extra in case of mistakes)

@ Enghish “Lortin™ Switches are supplied no substitutes as
others supply

@ We have buill and tested this umit and S0 know what
needs to,go into every kit

® Specially tmported biack anodised aksminium Knobs

@ Agan as with the power amp we are otfering this kit
A& T at aprce which we 0o not belteve there is a

assembied and testec so that peopie who do not have
the fime can appreciate the sound that this appiifier
puts ok Thes is done on a per order basis delivery approx.
wo weeks after placement
The prics is saly $349.00

“All parts availabie separately for both kits.

commercial unit avaitable that sounds as good Same
defivery as the PA
AN tha adeve for ooty $366 00

SERIES 4000 SPEAKERS FROM ETI

SERIES 4000/14-WAY SPEAKERS

A no comprise, top-line system designed by David Tilbrook and described in the February 1980 ETI. Those who own them or have
heard them universally praise them for clarity of sound, superb stereo immaging and smoothness of response. Employing Philips’
latest range of low distortion drivers and a specially-designed crossover network (another Tilbrook masterpiece) these speakers are
the equal of other systems costing up to three times the price. The 4000/1 will handle 100 W continuous, up to 400 W peak.
PLEASE CHECK PRICES AND AVAILABILITY

ROD IRVING ELECTRONICS

425 HIGH STREET NORTHCOTE 3070 MELBOURNE (03) 489-8131

ET111/82/7




¢ With the power and accessory switches
on, all other switches off, check that
the indicator light, alarm relay and
wiper relay are all off
® Move the wiper switch to continuous
wipe (CW) and the wiper relay will
pick up and remain up
® Move to the single wipe position (SW)
and the relay will pulse at an interval
determined by the second wiper
switch. By adjustment of the 1M
oscillator preset, the interval can be
matched to the times marked on the
switch. Reducing the resistance of the
preset too far (frequency increasing)
will stop the oscillator
e The multiple wipe setting (MW) is
similar to the single wipe setting,
however the relay pulse will be longer
(four seconds) and switch settings
2 and 4 will give the same timing as
position 8
Turn the wiper and accessory switches
off and the indicator, alarm relay and
wiper relay should be off
Momentarily operate the push button.
This will set the alarm, and light the
indicator for a period of 15 s (exit time)
After the exit time the indicator will
flash at one second intervals showing
the alarm is set
® The alarm may now be triggered by
means of the battery detector, opening
a car door if the car battery is being
used, or with a bench supply moment-
arily reducing the voltage by about
three volts. If a bench battery is being
used, connect a load, say a 15 W lamp,
across the battery terminals. For cor-
rect operation the 470k sensitivity
preset may need adjustment as
maximum sensitivity is obtained with
maximum resistance in circuit. Slowly
rotate the preset until the indicator
latches on, back off 1 mm, reset circuit
(using accessory switch and the push
button) and then try again
The 15 s entry delay will occur, fol-
lowed by the horn relay pulsing at one
second intervals for a period of just
over one and a half minutes. The
circuit will reset with the indicator
flashing
The alarm may also be triggered by
either the TH or TL switch and these
operate in the same manner as the
battery detector
e At any point during the above
sequence, closing the accessory switch
should cancel the alarm, forcing the
relay and indicator off
Close the instantaneous trigger switch
(T1). Reset the alarm using the acces-
sory switch and push button. Opening
switch T1 will cause the horn relay
to operate, pulsing for the normal
1% minute horn period
e Momentarily opening the power
switch will also cause the horn relay
to operate
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¢ Other switches can be added for a
more detailed test. Add the hidden
switch, PG, T2, T3, T4 switches and
with either an chmmeter or lamp,
check the alarm relay contacts, wiper
relay contacts and also the indicator
output.

Installation

The alarm may be installed with or
without the wiper components. The
combined alarm/wiper system must be

mounted within reach of the driver,

and this can mean the unit is more

accessible if the car is broken into.
By foregoing the wiper control the

electronics may be hidden, and by using
extended leads, the push button and

indicator may still be fitted in the dash.
I, however, advise against mounting the
wiper switches outside the alarm as the

circuit could be effected by noise pulses

introduced by the connecting cables.
Keep the wattage of the indicator

down and use a high output LED or a

low power lamp. Each time the indicator
turns on it attempts to trip the battery
detector. This in turn is set less sensi-
tive, and if taken too far the system may
not respond in an emergency. The roof
light must be not less than four times

the wattage of the indicator.

In mounting the alarm, each con-
structor must determine the most
suitable position in his car.

Wiring should be carried out in stages,
starting with the basic circuit (Figure 1

or Figure 2) followed by the optional

items (Figure 3 to Figure 8). As each

stage is fitted, the circuitry may be

tested and the faults found. Testing
stage by stage is possible with this
alarm circuit because careful design has

eliminated the need to bridge unused

terminals to override the redundant
function.

Care is required to select the correct
horn circuit as this should match the

existing wiring whilst also taking into

account the current demand of the
horn(s) to be driven. The wiring must

suit the currents involved. As a guide

the cables used for the relay contacts
(also the 0 V and BAT circuits) should
have approximately the same area as

the horn wiring already fitted in your
car. The remaining runs can be any
standard hook-up wire and the size can

be chosen for mechanical rather than

electrical reasons.

During the alarm installation it is

easy to overlook the part played by the

wiring, for it is often the wiring and not

the alarm that is most vulnerable. Take

particular care to conceal the cable runs
and to ensure all connections are sound
and will not cause intermittent opera-
tion at a later date.
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Figure 9. Basic test circuit.

Figure 10. Simplified battery-drop detector.

SETS RS FLIP FLOP
ON NEG GOING EDGE

NOT USED AS IS
BUT INVERTED
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P -, Figure 12. Wiper circuit timing diagram.
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Figure 11. Wiper operation.

CIRCUIT TO LIMIT
START UP CURRENT
OF CLOCK MOTOR

Included are a number of diagrams
and these show how to wire the optional
features.

e T1 to T4 Instantaneous inputs are
clamped under driving

< Figure 13. Clock circuit modification
to prevent tripping of alarm.

fitted to inputs that are
actually used (Figure 5).

® TH & TL Delayed inputs for con-
nection to the roof light
circuit may also be fed from
any number of additional
points. Possible switch posi-
tions are rear doors, tail-gate
or glovebox (Figure 3 & 4).

lights, cassette, radio, etc
and will sound the horn as
soon as the connection is
broken. A transistor in-
verter stage will be neces-
sary in vehicles with a posi-
tive ground system, however
this stage should only be

e A3 & A4 Spare contacts on alarm
relay may be used for a
number of auxiliary func-
tions. The contacts have a
current limit of 10 A and
larger currents require a
horn or lamp relay to be
fitted (Figure 6). »
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MPI Hi-D
Mini Drivesf .
of choice

il J
.. or theirs

Professional, push-button disk eject, or industry standard flip-

front. .. Either way, MPI builds the quality in. Head load for media

protection, 5mSec track-to-track and a choice between 48, 96
and 100TPI, single or double sided 5" Floppy Drives.

TRUE FREEDOM OF CHOICE

Authorised Dealers:

Sydney: (02) E&M Electronics 51 5880, Applied Technology 487 2711. QT Computers 29 5599
Micro Repair 747 1061. Computer Components 868 3614. Wollongong: {042) Macelec 29 1455
Brisbane: (07) Baltec 36 5183. A.C.T.: (062) Ortex 80 5283. Boulevard 48 5411. Perth: {09) Micro
Controls 445 2544, Electronic Systems 335 7313. Adelaide: (08) DC Electronics 223 6946. Micro
'80 2117244, Melbourne: {03) Stewart Electronics 543 3733. Ellistronics 602 3282, Ritronics
489 8131. Pennywise Peripherals B2 2389. Deforest Software 877 6946. Comp Soft 428 5269.
Tasmania: Coastal Computers {004) 31 3259

daneva australia pty Itd.

66 Bay Road, Sandringham, Vic., 3191. Ph: 598 5622. Telex: AA34439
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¢ S1& S2 Hidden switch, normally
concealed under the dash or
front seat, must be in the set
position to activate the
alarm or the cancel position
to deactivate the alarm
(Figure 8).

e W1 to W3Wiper control relay contact
with W1, W2, W3 corres-
ponding to the common,
normally open and normally
closed relay contacts. This
relay is suitable for the.
majority of wiper motors,
the exception being a con-
tinuously variable system.

A number of wiper arrangements have
been used over the years but these can
be loosely divided into two categories,
motors with wound fields or motors with
permanent magnet fields.

The earliest type of motor employed a
wound field, and these were character-
ised by a good self-braking action. All
that is required for control is a simple
on-off switch. Self parking is achieved
by a mechanically linked parking switch
which keeps power applied inall but the
parking position (Figure 11a).

The more recent type of permanent
magnet motor does not have the same
braking characteristics, and it is
necessary to apply dynamic braking by
placing a short across the armature.
Here a changeover self-parking contact
is used which either applies power to the
armature or places a short across it
(Figure 11b). The added relay contact
opens the brake circuit and then applies
power to the armature low speed brush.
(Dashboard switch is off.) Once the
wipers are in motion the cam-operated
contacts parallel the relay contacts,
allowing the relay to be released and the
wiper action to continue until one com-
plete sweep has been made. Thus the
wiper wiil give a single low speed stroke
for each relay operation.

In vehicles fitted with an electrically
driven clock there is a possibility of false
alarms. This applies particularly to
clocks that are rewound at intervals by
a small motor.

Two general approaches may overcome
this problem. Reduce the sensitivity of
the battery detector or limit the starting
current of the clock motor.

The sensitivity of the battery detector
is adjusted by the 470k preset, while the
start-up current can be reduced by the
network shown in Figure 13. The com-
ponent values are a guide only and in
certain instances a series resistor may
be found to be all that is required.

If all else fails the alarm may be
triggered by the TH or TL inputs via the
roof light circuit. Hopefully the battery
detector can still be set to operate with
the brake light or similar high current
circuit. ®



The Sparkrite ‘Voyager’
car computer

Sparhrite
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High technology on the highway. This ‘third generation’

car

THE FIRST generation ‘car computers’
used a combination of analogue and
digital circuit techniques to calculate
and display various parameters of a
vehicle’s performance. Of major interest
was fuel consumption — the result of
rapid rises in the price of fuel. The ‘real
time’ display of fuel consumption enables
a driver to see the rate of consumption
during various phases of driving —
whilst accelerating, climbing hills,
passing, changing gears etc. This sort of
information is very handy for learning
to drive ‘economically’. Also of interest
was performance over a trip — average
fuel consumption over the distance
travelled. Relative consumptions
between ‘city driving’ and ‘highway
driving’ can be compared.

The first generation of car computers
gave these parameters and a few others.
They were expensive and generally sold
as an ‘after market’ item. But, they did a
job and some motorists saw them as
useful.

The second generation of car com-
puters rapidly followed on the heels
of the first. They incorporated micro-
processors and featured a great many
more functions, some of which were
there ‘because they could be easily
incorporated’. These second generation
units featured many more components
than the earlier ones, in many instances,
the use of a microprocessor notwith-
standing. By this time, a car computer

computer

is a marvel
engineering.

became either an ‘optional accessory’ or
part of a ‘standard pack’ on vehicles, as
well as being an after market item. By
this time, too, most motorists knew
what a ‘car computer’ was.

The Sparkrite ‘Voyager’ car computer,
designed and manufactured in Britain,
represents the ‘third generation’ car
computer. It is an after market unit,
imported and sold in Australia by
Jaycar Pty Ltd. The thing that makes
this a third generation unit is the
incorporation of a specially-designed
and manufactured mask-programmed
microprocessor, which is basically four
computers in one. In addition, the latest
in display technology is employed: a gas
discharge vacuum fluorescent display
tube with large, bright digits that can
be readily seen under widely varying
conditions of ambient light — very
important in a motor vehicle. The
traditional LED displays are always
problematical in a vehicle. The result is
a reduction in component count and
thus a reduction in manufacturing cost,
whilst still retaining all the previous
features demanded and allowing the
addition of new ones.

To provide input data for the com-
puter, two sensors are required: a fuel
flow sensor and a distance sensor. The
fuel flow sensor is inserted in series
with the fuel line to the carburettor.
The fuel passes through an internal
mechanism which spins a disc consist-

of modern electronic

ing of alternate translucent and opaque
sectors. On the outside casing of the
sensor are mounted an LED, providing
a light source, and a light-sensitive
diode. The casing is translucent, allow-
ing the internal disc to ‘chop’ the light
beam transmitted through the casing,
thus providing a series of pulses for the
computer to work with. The spinning
rate of the disc varies with varying fuel
flow, providing a varying pulse rate to
the computer from which rate of fuel
consumption can be calculated.

The distance sensor requires magnets
to be mounted on adrive shaft — the tail
shaft on rear wheel drive vehicles, the
drive shaft on front wheel drive
vehicles. A magnetic pickup is located
on the chassis adjacent to the drive shaft
mounted magnets. As the drive shaft
rotates, the magnets create varying
currents in the pickup coil — a pulse for
each pass of each magnet. These pulses
will vary directly with speed of rotation
of the drive shaft, enabling vehicle
speed to be determined, and the number
of pulses will be proportional to the
distance travelled. Non-linearity in the
sensors is compensated for in the
miCroprocessor.

The computer in the Voyager contains
a ‘memory’ enabling you to enter infor-
mation on fuel, distance and time; the
capacity being in excess of 3200 km
(2000 m) for distance, 820 litres of fuel
(180 gal.) and 100 hours for time. »
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RADIO
REMOTE CONTROL

CUSTOM MADE HIGH
SECURITY LOW POWER
RADIO CONTROL UNITS

IDEAL FOR RADIO REMOTE
SWITCHING OF A MYRIAD OF
MECHANICAL DEVICES
INCLUDING

% DOORS AND GATES

% LIGHTS + CAMERAS
% SLIPWAYS # VEHICLES

A FULL DIGITAL SYSTEM
BINARY CODED FOR
MAXIMUM SECURITY WITH
SWITCH SELECTABLE
CODING

FORDETAILS CONTACT
ELECTRONICS

6/2 SCHOFIELD ST., RIVERWOOD
NSW 2210. PH: (02) 533 3517

Sensitized
P.C. Board
Riston 3000
Coated

(Fibreglass Base)

SINGLE DOUBLE
36x24  $45.00 $57.00
24x18  $22.00 $30.00
18x12  $12.50 $16.00
12x12 $790 $10.75
12x 6§ 450 $ 5.85

Quantity Discounts
$100+ 10%
$250+  12%%

$1000+ 15%
All plus sales tax if applicable.

RISTON DEVELOPER
PROMOTION SPECIAL

Concentrate (1 = 4) $4.25 litre
—5 litre $19.50—

3M SCOTCHCAL
Image 'N’ Transfer
MAJOR STOCKISTS

ALEX

101 Burgundy St,
Heidelberg 3084
(03) 458 2976
Telex AA 37678
MELTON

(03) 743 1011
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| There are three primary ‘computing’
modes. There’s the LOG mode which
can display average fuel consumption
since setting the computer — with read-
out in imperial mpg, or litres per 100 km
(to 0.1) or the new British standard of
miles per litre (also to 0.1). The last
would be of little interest here, but
being able to get consumption (metric,
| 1/100 km) or its inverse (imperial, mpg)
is very handy. The LOG mode also gives
you fuel used since setting the computer
— t0 0.05 gal., or 0.1 litres, and you can
read out distance travelled since setting
to 0.1 miles or km.

The NOW mode gives instantaneous
readout of consumption from second to
second as you drive, in mpg, 1/100 km or
miles per litre. This mode also gives a
clock — time of day in hours and
minutes in 12 hour format as well as
providing a stopwatch. Great for rally-
ing! In addition, the NOW mode provides
instantaneous speed from second to
second in kph or mph — and the readout
is digital, don’t forget, and reacts much
faster than conventional speedometers.

The TRIP mode gives distance travel-
led since setting the computer, elapsed
time (which stops automatically when
you turn off the ignition) and average
speed over the trip, computed con-
tinuously to 0.1 kph or mph.

In addition, several ALARM functions
are provided — a very handy feature.
You can set two speed alarms — pro-
viding a high-pitched note when you
exceed a preprogrammed limit, a low
note when you drop back below it.
Actual speed is displayed as the alarm
sounds. There is a time alarm, which
acts just like an alarm clock, even when
the ignition is turned off and there is a
‘lights left on alarm’ which sounds if you
turn off the ignition and leave your
| lights on.

The display brightness is auto-
matically controlled by a light sensor
mounted behind the front panel, the
brightness being increased or reduced
according to the level of ambient light
incident on the front panel of the unit.
{ Very handy.

Construction-wise, the Voyager is
very well engineered. It seems as much
attention has been paid to the electronic
engineering as to the mechanical. Also,
it is clear a great deal of thought has
gone into the ergonomic design. The unit
is compact, has a logically laid out front
panel with tactile-feel pushbuttons and
a beeper which sounds when you operate
any button. The front panel is of a
| ‘sandwich’ construction. The neutral

brown background has the designations
silk screened on top, each mode having
I the associated buttons grouped together
and bracketed. The panel is lit from the
rear by six parallel-connected filament
lamps. The rear of the front panel is

clear perspex, with an intermediate
translucent white section which dis-
perses the light to evenly illuminate the
front of the panel. The display is behind
a red panel. The case front surround
overhangs the front panel at the top,
providing some shading. The case is
only about 70 mm deep, inside of which
mount two pc boards, sandwiched
together immediately behind the front
panel. Each board is fibreglass with
double-sided tracks and plated-through
holes. The board immediately behind
the front panel contains the buttons,
light sensor, lamps and a few sundry
components. It has sockets which plug
into the rear board which contains all
the electronics and the fluorescent dis-
play. A piezoelectric beeper is mounted
on the rear of this board. Clearly,
top-quality components are used
throughout, many from the European
electronics giants, some Japanese.
Overall, impressively designed and
constructed.

Connection to the outside world is via
a multipin connector, accessed from the
rear of the case, to which a flat ribbon
cable is attached via a plug.

The makers have thought of virtually
everything in the way of attachments
and connections for installing their
Voyager car computer. The ‘command
module’, as they call it, can be mounted
on or under the dash, on the centre
console, on the windscreen or a side
window. Attachment hardware is
extremely  versatile. Installation
instructions that come with the unit are
clearly written and copiously illustrated.
The same could be said of the operating
instructions.

As soon as he saw the Voyager,
Jonathan Scott wanted it. Now,
Jonathan Scott likes ‘things Italian”:
food, women and cars. He drives a Fiat
X1-9. Problem. Where to put the
Voyager. The X1-9 is compact, Jonathan
is very tall. When he gets in wearing his
shades, the only room left is on the
passenger side dash. Problem. When
the Italian lady ‘passenger’ gets in,
certain parts of her anatomy would
obscure the Voyager’s display and ran-
domly operate the buttons. Solution —
get a more demure passenger. Jonathan
1s presently working on installing the
Voyager and removing the stilletto heel
scratches from the Fiat’s bodywork. The
scratches on his bodywork will heal
themselves, in time.

No matter if you own a Fiat X1-9 or
1973 Holden Kingswood, if you want
to know how your car performs, or keep
an accurate log, then the Sparkrite
Voyager is worth a hard look. At $199,
one wouldn’t have to look too hard.
Contact Jaycar Pty Ltd, 125 York St,
Sydney or Cnr Carlingford and Pennant
Hills Rds, Carlingford NSW. L



WOW! Five diligent, lucky, perserverant,
persistent contestants will each receive a

Sparkrite Voyager car computer, supplied by Jaycar.

Here's a chance to own a top line, high technology car
computer of your own. JAYCAR has agreed to supply no less
than five Sparkrite VOYAGER car computers as prizes for
this simple to enter contest. All you have to do is answer these
half-dozen questions, complete the coupon and send it to:

ETI/JAYCAR CAR COMPUTER CONTEST
ETI Magazine, 15 Boundary St
RUCHCUTTERS BAY NSW 2611

There’s a bit of a challenge in answering the questions, S0 with
a modicum of resourcefulness you stand a good chance of
winning a car computer. Go to it!

HOW TO ENTER. All you have to do is answer the questions on the entry form,
fill out the coupon and send the completed entry form to the address given
above. Please read the rules carefully. Multipie entries will be accepted. You
must enter you name and address on each entry submitted. Photostats or clearly
written copies of the entry form will be accepted, but if sending copies you must
cut out and include with each entry form the month and page number from the
pottom of the page of the contest. When sending multiple entries, then, you will
need extra copies of the magazine so that you send an original page number
with each entry.

ANSWER THESE SIX QUESTIONS
Bunsen Balfery

I

1) Whatis this circuit?

[] Atrembler coil ignition

] The first battery/coil ignition system
[] An early electric fence

Frame

Ebonilte
Frame

2) Who designed the circuit in question 1?
[] Davy

O Clerk

[ Faraday

O Kettering

O Lenoir

3) Which mechanician designed the coil marked X in the circuit in question'1?
Runbaken

Lucas

Kettering

Lenoir

Ruhmkorft

Ruhmkove

000000

£y
' 6’ [ ‘_31 } ..3.1” m E,’,'
e .

TO WIN!

RULES. This contest is open to all persons normally resident within Australia with the
exception of members of the staff of Jaycar Pty Ltd, Murray Publishers, Offset Alpine,
Australian Consolidated Press and/or associated companies. Closing date for this contest is
31 December 1982. Entries received within 7 days of the closing date will be accepted if
postmarked prior to and including 31 December 1982. The winning entries will be drawn by
the Editor of ETI whose decision will be final. No correspondence will be entered into
regarding that decision.

Winners will be advised by telegram the same day the result is declared. The name of the
winners, together with the winning answers. will be published in the next possible issue ot ETI.

Contestants must enter their name and address where indicated on each entry form and
include with each entry the month and page number from the bottom of the page of the
contest. In other words you can send in multiple entries but you will need extra copies of the
magazine so that you send an original page number with each entry

This contest is invafid in states where local laws prohibit entries.

Entrants must sign the declaration, accompanying this contest, that they have read the
above rules and agree to abide by their conditions.

You may enter as many times as you wish but you must use a separate
entry form for each entry and include the month and page number cut from
the bottom right hand portion of the page containing the entry form. You
must put your name and address on the entry form and sign it where
indicated.

CONTEST CLOSES 31 DECEMBER 1982

4) How does this quotation end?
‘A traveller without knowledge is

[ like a fish without a bicycle

[ abird without wings

5) Who said the above?

[0 Samuel Johnson

[ Richard Burton

] Jack (walks-on-the-water) O'Donnell
O sa'di

] Robert Louis Stevenson

6) Apart from computing everything you want to know about your car's
pertormance, the Sparkrite Voyager provides three alarm functions.
Describe one and, on a separate sheet of paper tell us, inless than

25 words, for what purpose you would use this feature.

Name
Address

Postcode

Send to: ETI/JAYCAR Car Computer Contest, ET! Magazine, 15 Boundary St,
Rushcutters Bay NSW 2011.

| have read the rules of the contest and agree to abid by their conditions:

Signed
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JAYCAR KITS ARE MADE FOR YOU — THE “WEEKEND PROFESSIONAL". YOU HAVE THE CALIBRE
THING IS, YOU PAY NO MORE FOR QUALITY JAYCAR KITS ANYWAY I

N STEREO
> Synthesiser

ONLY

$4950

COMPLETE

Creates a very realistic stereo
sound from mono sources i.e,
AM tuners, TV or video units
Very easy to build and comes

Hz Digital Frequency
PeriOd Meter SREF: EA Dec "81 — Feb ‘82

00MHz option only $26 extra
50MHz Version $119

Tilting Bail to suit ONLY $4.95

Other people may appear to be selling this kit for less.
Butyou GET less!I! Exclusive Jaycar features:

* Heavy gauge front panel. Pre- unched, and Q}' &
silkscreened. (NOT Scotchcal). * Low aging rate 10.000 ‘(./\. Q\'b A&
MHz crystal * Quatity IC sockets provided (A MUST) > QQ O
* All metal film resistors used (1% 50ppm) *Therm- Q\\Q &
alloy heatsink for +5V regulator () N
Beware of advertised units that do not conform to the QQ
original design. They may have Inferior performance. Q

Digital EA282
Thermometer

¥*

Ref: EA Feb 1982

Read the temperature in your
room (or outside) from O degrees
C to 100 degrees C in fact to
within 0,1 degree C, Fantastic

resolution on a E

DIGITAL
CAPACITANCE
METER

Ref: EA March 1982

complete,

This kit once again uses the
amazing DPM 200 LCD

/driver module, Capable of
measuring capacitance from

i 569

in every
workshop
or lab.

Function Generator-... ... «

"Plgeon Pair’* companion to the new 500MHz DFM, Low distortion
generator of sine, square and triangular waveforms. From below 20H2
to over 160kHz. Inbuilt 4 digit frequency counter in de-luxe Pac-Tec
case. Only $85

JAYCAR EXCLUSIVE — 1% 50ppm metal film resistors used for
stabllity and it's still only $851!1

RANGE
e
) &, FUNCTION GENERATOR w

-

Unit pictured with EA Panel

Only'85

bright easy-to-
read display.
INC CASE
HEART RATE
. MONITOR
‘W Z., WASS$79
vxg%\? SAVE $10

Ref: EA 7/82

This unit enables you to measure your own
pulse instandy and accurately. It is lght encugh
even for joggers to carry. A must for people
who may have heart problems.

Complete kit including LCD Display.

19.99uF.
Itis a must

NEW!!! LCD TACHO KIT
ref: EA May 1982

& 4

$4950

- USES NEW DPM—05 DISPLAY
-~ FITS INTO YOUR DASHBOARD

L« ETI644
\Ndirect connect modem

syntom

Original design from the UK magazine
Electronics and Music Maker” April
1981. Self-contained unit produces s
variety of fixea and talling pitch offects,
Trigger by tepping the unit Itsel! or by
swriking a drum to which the unit is stta
ched. The Jaycar “SYNTOM™ comes
complete with high ausliity pre-drilled
moulded alf ABS box 182 x 80 x 47mm
with professionat silk-screencd front
panel,
FEATURES: Decay from less than 0.1
second 1o seversl seconds, pitch controt
sweep control and volurne on/ott

As used by
Warren Cann of ‘Ultravox’

- RPM, DWELL DISPLAY

ONLY $36.50

+ Capable of a range of Answer/Originate operating modes + Selectable
Baud rate + Software controlled + Uses new patented technique + More
reliable and faster than most acoustic modems. 1

The Jaycar kit contains all basic PCB components inc: Full compiiment
of |C sockets, Arlec line tranny, atl Fujitsu relays, Ceralock resonator,
ETI 644 PCB etc. Outperforms units selling for over $1,000i!

A suitable 12V plugpack is available for only $9.95

only $169




AND DEMAND THE BEST. BUT THE FUNNY

TTH
)

eALAR COMPUTER KT new low price!

BUY THE WHOLE KIT
(INC. FUEL & SPEED SENSORS!)
FOR ONLY
$165!!

WE TOOhave the genuine Moray fuel
sensor. We buy it from the same factory
as Dick Smith!!

We also have an EA APPROVED Speedo
Cable sensor. The speedo cable sensor

gives better results at very low speed.

TAILSHAFT SPEED SENSOR ‘T’ PIECE
This unit aiso has the €A stamp  JAYCAR EXCLUSIVE
of approval. The sensor kit Inc: o

nly necessary if your car has a
fudes two powefful magnets, two fuel by-pass systm. (Many Euro-
long Nyion lockingstraps to secure pean and Japenese cars). Enables
the magnets to the tailshaft (we by-pas systam to operate with
b thet you Areldite the  out affecting the sccuracy of the
mounting stud with nut and flow sensor. Has special restric
shakeproof washer.

ONLY $14.50

tlon in T-section.

ONLY $3.95

SPEEDO CABLE SENSOR

This device has been tested and
endorsed by EA. It works on cars
that don’t have twailshafisi) we
won’t treat you like an imbecile
and say not to buy it in case your
speedo cable breaks — how often
does THAT happen? At $29.50
You may as weil leave It In the car
when you sell it, as It is chespor
than most speedo cables anyway.

ONLY $29,50

°
s e e e
7 '_ |bour mn  Wiren [* ] hauh  W00km | ENTER |
. = g - ° i

L | [ ®
~ CAR COMPUTER | .IAncg!
g |

U Ay

FUEL FLOW SENSOR
NEW MODEL PRICING INFORMATION

mis s e LaTesT version or ALL ELECTRONICS including both
ihe Morsy fuel sensor. The carly PCB’s plated through, programmed EP-
e iy avont ' ROM, 1% metal film resistors, and other

high spec. components. You also get a

Apparently this component sb-
sorbed moiswre & expanded. The - >
expandea impaller then ssve CHOICE of either tailshaft or speedo

oty Insccurete e ore cable type speed sensor (PLEASE
impeller s now moulded In SPEC'FY) ONLY sggso

DELRYN, This does not absorb

Mg'l:‘!:"e e:'t:e "’0': T Pre-punched genuine AMERICAN PAC-
o1 vou do wot buy s Jaycar TEC case (as used by EA)} and NOT a
Car Computer Kit maxe witfay Hong Kong copy, with special silk-
MODE L fuel flow sensor screened front panel and multi-way
e connector QNLY $39.50
Genuine MORAY high resolution fuel
sensor — LATEST VERSION
ONLY $59.50

Lyrebird Piano Kit NEW LOW PRICE...

HOBBY ELECTRONICS KITS — GIANT SELLOUT

KITS FROM UNDER $3.00
If you buy these popular kits for the month of November you will get a
whopping 25% off!! But only In November and ONLY whlle stocks lastl

Normally This Month

HE102 Gultar Phaser $26.50 $19.88
HE 103 Transistor Tester $9.50 $7.13
HE104 Simple AM Tuner $7.50 $5.63
HE 105 Basic Ampilfier $9.75 $7.31
HE106 Wlireless Microphone {BUG) $6.50 $4.88
HE107 Electronic Dice $5.95 $4.46
HE 110 Unmistakabeil $6.95 $5.21
HE111 Ohmmeter $19.95 $14.95
HE112 Micromixer $12.00 $9.00
HE113 Water Alarm $9.50 $7.13
HE114 Digital Counter/Dlsplay $13.95 $10.46
HE115 Reaction Timer $6.95 $5.21
HE116 OP Amp Tester $3.95 $2.96
HE 117 House and Car Alarm $16.95 $12.71
HE 121 Scratch and Hiss Fliter $9.50 $7.13
HE 123 Alien Invaders $13.95 $10.46
HE 126 NiCad Charger $9.95 $7.46
(Plug Pack to suit above only $9.95)

HE 127 Siren $3.95 $2.96
HE 128 Fog Horn $6.70 $5.98
HE129 Simple Timer $6.95 $5.21

in addition, we will give you FREE two copies of Hobby Electronics
magazines (worth up to $2.560) with each orderiil

REF: EA 11/81-1/82
7% OCTAVE
(88 NOTE)
VERSION
$589

GREAT NEW FEATURES!!
— FREE! A stand (like the one illustrated but not exactly
the same). Worth over $50 but yours at no extra charge
with each 73 or 88 note kit.
— FREE! A soldering iron (worth around $19). Yours to
keep to give years of faithful service after you have com-
pleted your Lyrebird. (88 note only)
— FREE! A 200g roll of solder. You will need some to
build the Lyrebird but there will be plenty left over for
other projects. (73 & 88 note versions). )
— FREE! Quality IC sockets provided in both kits.
NEW LOW PRICE!! Because we are shipping keyboards and other
expensive components in bulk due to high demand, we can pass savings
on to YOU.
You can now have a magnificent “Lyrebird’’ 6 octave touch sensitive
piano now for only $475!1 That's a staggering $50 off the old price.
REMEMBER!! THE LYREBIRD OUTPERFORMS READY BUILT
PIANOS COSTING UP TO THOUSANDS OF DOLLARS MORE. WHY

PAY MORE WHEN YOUR CONSTRUCTION KNOWLEDGE CAN
SAVE YOU A FORTUNE?

Jaycar

““NEVILLES CORNER’ Cnr CARLINGFORD &
PENNANT HILLS Rd.
CARLINGFORD

125 YORK St.
SYDNEY 2000
Phone: 264 6688

Telex: 72293 Phone: 872 4422
Mail Orders To: BOX K-39 HAYMARKET SYDNEY 2000
MINIMUM POST AND PACK ING CHARGES P NEWenarmouEs) |

$5 $9.99 ($1.20) $10$24.99 ($2.40)
$25-$49.99 ($3.50) $50$99.99 ($4.60)
$100 up ($8.20)

&

MAIL ORDER ¢
$5.00 Thurs nignt to B 30pm




1) 425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131. Telex No. 38897
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v i ar Computer
¥ Electric fence s17-50 Ultrasonic Rule Cat Lp P
m Ll
— o BRI _
NC  SEPTEMBER EA 1982 » ATaBeIEAA B AUGUST £A 1982
Tach‘oldwell meter with digital display 12/240 volt Inverter
0
=
X Universal "AYEA 182 =
MAY EA 1982 preamplifier for MM/MC cartridges
2 www . -~  Eprom
—% ‘o T Programmer
> ~ R .
“"",. E * . :.Oa »
- ) .‘ 'i : ::_._:_ 3 - "
g " Engine Analyser Kit e Analogue and Digital Storage CRO Kit
X §79 50 Function Generator Duel Tracking Power Supply
. s sTeaEO SYNTHESISER I a1 i
= - noawAL ':"
® *®
»n | 1 .
0 1 N ol
x v LR LA D mumnmq
APRIL EA 1982 - “"""——d \ SEPTEMBER EA 1982
Power Portable 3: Digit Heart Rate Monitor 100w Sub-Woofer
o Monitor JULY EA 1982 a o | Amplifier
b= JuLY €A 1982 -
(; - $85.00
s1 8 \’S r +u MLAR SaTE WONTOR v ® 3
. JOLY EA 1982
ﬂ ~ SERIES 5000 ETI-165 TACHO CALIBRATOR ETI-653 16 CHANNEL COMPUTER
> GRAPHIC EQUALISER OUTPUT DRIVER
It's all very well playing
Space Invaders and Moon
Lander, but when it
comes to doing something
useful with your com-
At lastl Another Series 5000 piece of equipment. This graphic puter, you're going to
equaliser features superb specs, one control every third octave Is your tacho reading right? Have you just installed a new need this project to drive
and straightforward construction. Don't forget, you'll need two tacho? This project will make sure all is well behind the those relays, motors etc.
for stereo. dashboard. And . . . ithas other uses, 100!

KITS

KITS

KITS KITS

KITS

EA DIGITAL
READOUT FOR
SW RECIEVERS

P.0.A.

OCTOBER EA 1982

EA EASY-TO-BUILD
FREEZER ALARM

$21

OCTOBER EA 1982

L
Freerer Atarm

o~

EA ELECTRONIC STARTER

FOR
FLUORESCENT

LAMPS
$5

EA GUITAR BOOSTER

S17.50

® & GuITAR BOOSTER

RS 10

JUNE EA 1982

JUNE EA 1982

OCTOBER EA 1982
OVER 200 NOW SOLD

eA INVERTER 9189

INCLUDING TRANSFORMER

P & P §10.00
JUNE EA 1982

S1IM

S1IM

S1iM

S1 S1IM S1IM

S1iM

S1liM S1IM S1iM S1IM S1IM

S1IM

Minimum P & P $3.00 for kits
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Series 5000 one-third octave
graphic equaliser

Is your listening room/concert hall dull and lifeless? Or
does it echo and ring with a multitude of sounds long after
the last note has died away? If changing the environment
is unacceptable or too expensive, then this graphic
equaliser will likely effect a distinct improvement. For
obvious mechanical reasons, this is a mono unit; two are

required for stereo.

SINCE the Series 5000 preamplifier and
power amplifier were published (during
1981) we have had many requests for
this project. The inherent reliability and
superlative performance of the MOSFET
power stage makes the 5000 power amp
ideally suited for use in professional
applications. Unfortunately many of
these applications are in difficult or
‘problem’ listening environments such
as large halls or simply rooms with poor
acoustic properties. Listening environ-
ments with too little damping lead to
resonances and reverberation that can
seriously degrade the intelligibility of
music or speech. By contrast, rooms
with too much damping lead to muffled
and lifeless acoustic performance due to
excessive attenuation of certain bands
of the audio spectrum. To a certain
extent these problems are unavoidable,
at least with present technology. It is

impossible to completely cure a listen-
ing environment of inherent problems
such as resonances or excessive reverb-
eration. The latter phenomena can
cause feedback resulting in oscillation
of the sound system or *howl round’. The
problem is that the amplitude of an
oscillation is not related in a simple way
to the amount of excitation. The
maximum amplitude is a function of
several variables, one of which is the
damping of the listening environment.
This converts sound energy into heat
and prevents it from being reflected
back into the room to further excite the
resonance. The time taken for the
resonance or oscillation to reach its
maximum is also a function of the
excitation level, i.e: the volume at which
the sound is being reproduced. Problems
associated with overdamped listening
environments are slightly easier to

David Tilbrook

correct, although a complete cure is
again almost impossible, especially in
bad cases.

The equipment used most often to cor-
rect faults in the listening environment
is the one-third octave graphic equaliser.
This divides the audio spectrum into
roughly one-third octave intervals and
allows effectively independent amp-
litude control over each of the frequency
bands. We have published one-octave
equalisers in the past, as a compromise
between the full one-third octave design
and the simple tone control system pro-
vided on most preamplifiers. These are
not suitable however for professional
applications which demand more control
than is offered by these simpler units.
To meet the demand for a full one-third
octave equaliser we have designed the
Series 5000 unit offering noise and
distortion performance that will notd»

ET! November 1982 — 31
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connections using the flying leads
already secured to the board.

Finally, mount the front panel to the
chassis. First remove the switch nuts.
Secure the front panel with four 2 BA
nuts and bolts. Use a washer between
the front panel and the switch nuts
when securing the switches to the front
panel. This helps prevent the possibility
of scratching the front panel when
tightening the nuts. Push a LED mount-
ing washer through the front panel. The
LED can now be mounted. Be careful to
insert the LED the correct way around.

B

L
The RCA sockets mount through the hole of
rubber grommets fixed to the rear panel, elec-
trically isolating them from the panel.

Place the leads through the pc board
and then push the LED into the washer
from behind. You may have to bend the
leads a little to get them into the holes in
the pc board. Finally, solder leads. All
that remains is to secure the cover. Use
self tappers passed through the cover
into the main chassis. Since the pots
are mounted on half inch (12.5 mm)

spacings there is not enough room for
the usual slide pot knobs. We used small
rubber covers supplied originally for
use with small toggle switches. These
are very common and are available in a
variety of colours.

Power up

Once construction is complete check all
power supply wiring before powering
up. This is especially important if a
transformer has been included inside
the chassis. In the latter case, make
certain all 240 V connections are secure
and check the chassis earth. If all is
correct, power the unit up. The LED
should light to indicate that the unit
ison.

An equaliser in/out switch has been
provided to ensure that a flat response
can be obtained easily and without the
necessity of changing the equalisation
that may have taken some time to set
up. The equaliser is intended for use
immediately before the power amplifier.
If used in this position the level control
will probably not be used. In this case
turn the control fully counterclockwise.
The overall gain of the equaliser with
the controls set at centre will be approx-
imately unity. If the equaliser is
intended for use from a typical line level
output, the gain control can be used to
supply the output levels needed by the
power amplifier input. ®
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See these new additions to the C & K family of

fine switches and you’'ll agree they are A bsolutel
absolutely brilliant.

DIP, Mini Rocker, Toggle, or Pushbutton, Solid

State, 2 Pole Slider, Mini Thumbwheel . . . take @ ®
your pick or take the lot ... your product (and rl lan
tustomer) never had it so good. ® o o

INEXPENSIVE SLIDE DIP TINY, PANEL OR PC | SOLID STATE PANEL OR PC MOUNTING MINIATURE THUMBWHEEL-
SWITCHES — WAVE MOUNTING, ROCKER, PUSHBUTTON — LOW DPDT SLIDE SWITCHES — VERTICAL OR HORIZONTAL
SOLDERABLE — 2 TO 10 PUSHBUTTON AND DPDT PROFILE, PC MOUNTABLE- 3 AMP @ 250VAC PCB MOUNTING —
POLE CONFIGURATIONS ON-ON-ON TOGGLE EXTREME RELIABILITY AND RESISTIVE LOAD CLOCKWISE OR
LONG LIFE. COUNTERCLOCKWISE
ROTATION

"
. ®
:
\\s) C & K Electronics (Aust.) Pty Limited
"}J 15 Cowper Street, Parramatta, NSW 2150
1 PO Box 229 Parramatta, NSW 2150

Telephone (02) 635 0799 Telex AA23404

Agents Melb. 598 2333/Adel. 277 3288/Bris. 36 1277
COMPONENTS Perth 458 7111/Hobart 34 2233/Launceston 31 6533

SUBSCRIETIONS BACK ISSUES
BINDERS PHOTOCORIES BINDERS

ORDER FORM
lenclose $ . . .. ... for (tick appropriate box/es). All prices include postage.
Send orders to: ETI, 4th Floor, 15 Boundary St, Rushcutters Bay NSW 2011. Phone: (02)33-4282.
NAME (Please print)
D Subscriptions $25.75 per year within Australia S R s
$39.00 overseas (surface mail) C3 OO S, S iy S —

Airmail rates on.application

ADDRESS ........cciviiiiieiiinn..
D Back issues $2.50, available from November 1978.

D or photocopies $2.50 per article per issue

Project No. .. .. Month . . ... i VICET" Wi o hve be 8 xxCwia - I R T T
Project No. e MONthr rivas cuve . YOar ariNt=iaeusse D = e

Project NOL ok s = sbie Month . . .. .. ....Year e o AWl s D) F S R I
ProjeétNOA ostes - MIONMD [ agi i has,. YEAE . sovee D), redlB B e

Please debit my [] Bankcard

Please attach a list if more than four required. [J American Express card

D Binders NOy s ¢ 4ot @ $6.10 in NSW S
NOL ¥uwds @ $7.50 in other states Bn L v

SIGNBIITE s s cxss s ccimsss duss oWs I A
\ J

Number: ..................
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RATH's NOVEMBER MONEY SAVERS  (BLECTRICAL INTERFERANCE Engraving madq
L SEMICONDUCTORS UPSETTING YOUR CIRCUITS 7 easy with “Gravilo’;
See 6 pack Specials for super prices. on asterisked products The Buigin mains filter
4011B  19c¢ | "74LS04 20c | *LM340T.5 51c¢ protects personal
2858 ?gc .$3t§l? ‘;gc ngaor 15 60c micro's and any
P c| Lm386N 60
40288 55¢ | *74L390 ol L hess 53 other TTL, CMOS
4066B  44c | 74LS161 53¢| LM741N DIP 23c OlHMCMORYAS KAt
*4511B  69¢c | 81LS95 87c| LM741 DIP 36¢ Incorporates 3 pin
45208 74c 81LS98 88c|*74C02 20c¢ mains inlet connector
7406 20c | LM301A DIP 35¢| 74C89 $1.50 Fully screened
gl BB ,Lm3o8 pIP 49c|"74C10 30¢ Conforms to British & Easy to hold ¢
74164  48c¢ | *1M324 42c|*UA317UC REG $1.20 European specifications. Easy to use / .
74365 37c | LM339DIP 42c| ' KBPC602 6A 200V BR.$1.00 3 Amp & 6 Amp 814.00 a
\__"74LS00_ 20c ! L m340KC.12 81.20 |-S6006L 6A 600V SCR_ 80c 10 Amp 817 op $29.00

0200020000, [
on e W ADDRES>

N NN N N N N\

QUALITY
VIDEO
MONITOR
only $136.00

Special offer for November 1982 only

Input signals: Composite
video signal Negative SYNC
1.0 P-P, 75 ohm.

CRT size: 31 cm diagonal
Green Phosphor — P31
Video Amp Bandwidth
15MHz

Display Format; 1920
characters max.

(80 char. X 24 lines)

pP SPECIALS

6821 PIA 82.50 ea.

-
M 85, e
BULGIN MAINS 6802 MPU $7.12 ca.
3 CONNECTORS with clock and RAM
MAGRATH’S For computer equipment, ’ .
- consumer appliances, any \
6-PACK SPECIALS p
6 for the priceof § M NS X
1 812
DIGITAL & LINEAR CAPACITORS
6x40168B 81.50 Normal . ?po;:,lal l = 3 M
6x4066B $2.40 Price  Price Per \ I
6x4511B $3.45 |STETTNER 3.12 pf  Each Pack of 6 ‘;?9874 rgz'l:%gﬂo o
6Xx74LS00 $1.00 |CERAMIC TRIMCAPS 50c  $2.50 : ‘ 164
6X 741504 81.00 |ELECTROLYTICS Y - vg%z gV?B' CRAY A0
x74LS14 $2.00 |2.2MId 25V RB's < € | | 10A 240V AC Hot condition AR s
6X74LS90 $2.10 :8%3 Zlg:// gg s :g‘é ggz Keyway prevents cross mating \2& D‘vf&,\ \20°
6xLM324 $2.10 o L SEMKO & VDE approved. \0 e\ 2
e X LM340KC. 12 86.00 |25Mid 25V RB's 17c¢ 85¢ J \
: 47MId 16V 20c  $1.00 — ,
6xLM340T-5 82.55 | 47mid 25V RB 22 s1.10 |
6XUA317UC Regulator 86.00 | 100Mid 10V RBs's 202 $1.00 aﬂp VW J
6XUA348PCOp Amp  84.25 | 100Mfd 25V RB's 26c  $1.30 13
6X74C00 81.00 |220Mid 25V R s 36c s1.80 | | Amphenol (e ‘
el Tyl $1:59 | 001Mid 100V Greencaps 8¢ soc | [(BNC Panel's
6X74C02 81.00 | 0040 00V Greencaps 14¢  70¢ | |[Jacks for
P
LEDs G3amid 100V Greencaps 14¢  70¢ | | RF applications
6XMV50538 35¢ .Ogngd IOgV Greencaps 13c¢ ;8: Panel Jack 81.25
.039Mid 100V Greenca 14¢ c
gﬁégg; 6§\ 200V 85.00 | Oaamid 100w 8’“““82 £ ol o
. .068MId 100V Greencaps c [
s HI)l:\;‘dDI\(‘)I(})\VR(.‘:Erf:em:asps 14c 70c¢ (co N N ECTO R
6X6006L 6A 600V 84.00 [RCAPlugs 20c si1.00 | ISPECIAL N
DIODES BCAChassissoekai s e Baa | | Fiat Cable 50 vay, 9
m m 2 .
IN4002 100 per pack $4.50 3:5:1m Cr:?sssisgockels 35¢ $1.75 standard disc drive V
IN4148 100 per pack $83.50 | MS102 Push to make 3 . interface connector | 1 7P
switch 5¢ s1. 225F-A50-3 /=
TRANSISTORS Philips Carbon Resistors $4.50 j’}ﬂ |
6XPN2222A 25c¢ “aW 50 per pack $1.00 \ . P )
W 50 per pack $1.00 (& 24 P' S k t
- in Socke
Ask about other 6-Pack Specials Yo, Mens et B oves - Add Sgtllfs Tla;( if‘rla!)p:lczlidble
'Y F 2 Ices valid until stock sold.
L There’s lots more B Only $7.50 Prices subject to alteration

L ST SRS T BT A AR, A



LITRONIX DISPLAYS

1st time offer - Litronix Red Slnglt
Digit Light Pipe Dip “Dispiays”

Type Dz 750 common cathodedlsplay
Chamcler height: .630"

7 segment D.P. left Ilghl oulpul {MCD)
Typ. 5.0. Min. 2.0 = 20m

Fwd. volt. Typ. 3.4 Max 4 [0.0]

ONLY $9.00 for 10!

.2716 EPROMS

~ A fantastic scoo 8 purchase of prime ¢
spec 2716 EPROMS by National. This ¢

is a once in'a lifetime "
offer. Be quick and $3.99

grap them now'

I-IUGE SAVINGS ON $100 SOCKETS
PHILIPS HEATSINKS e s e SLASHED

slashed to an all time low!! Solder type. $4.00 each or
nge %?%%gt?ll - Q x 4001 AE Quad two Input nor gate 10 for ?56 00. Wire Wra
la:l)dundnlledd black \ \ \ )§ 10 for $120 $6.00 each or 10 for $55.
anodised ready to use on \ !
amps, powersupply etc. 100 for $10.00 PLUG BARGAI Ns
Limited stocks going out 1000 for $90.00 o1 h
the door at 4020 14 stage ripple/carry binary 10 "':" Sml "‘i‘)'“’e phono plugs.
only $6.50 counter divider. ;go :,or 3112 00
T e 55D6CB 10 for $300 ohm pastlc body coax plug

All these are brand new 10 for $1.50

g;g:s'cc;gtl)lnr%cf:‘:\lsaf'c)'rh::e ' 100 for $25.00 prime spec devices 100 for $10.00
biggest job. No 1000 for $220.00  from SGS-ATES.

19¢m wide 15¢m tall only

oo~ _si250. RELAY BARGAINS CLIP SETS SALE
e _ |
FANTASTIC DEALS ON ot X mognl elays. ?:'}Eﬂl?uf'%?.?é’aﬂfﬁéfﬂr?é:?ma < >
th types have great tor multimeters. Two
MINIATURE SWITCHES —olileir e, R [D=
1.00 p——

BRILLIANT NEW LCD GAME/CLOCKS

All are top quality with Sl .75 each $1.50 each ten
2A/250VAC contacts. Under

These superb new Japanese game clocks are simply the best we have seen. And of course we are offering
them at a fantastic introductory price. These games are a real challenge to play. (Harder than Game and

wholesale price. Only available in
Watch). Both include a clock with alarm function.
FIGHTING CLIMBER

lots of 10 at these prices
SPDT 10 for $6.00

Find a way out to the top roof by avoiding many
falling obstacles and get out by helicopter. But

DPDT 10 for $7.00
beware of King Kong!!! only
$19.95

2SP centre off (Lock/lock)
10 for $9.00

SP centre off (Lock/spring
retun) 10 for $9.00

DP centre off (Lock/lock)
10 for $10.00

DP centre off (Lock/spring
return) 10 for $10.00

BD537 50W/8A/80V TO220 power
transistor 10 for $2. o]
TIP29B 10 for $2. 00 /
NPN Power Transistor

BC547, BC557 $6.00 per 100

/
S 2| Cupidh orfow |
MOSFET POWER AT CUPIDS ARRgOW
) ! rec:/oetn‘a eean.ea eoer:/isu . l .95.

e, e o g e 2 'e%élf,a“" > | FIGHTING CLMBER

StOCK at unbeatable pnces again Cﬁ y

$5.50 each or $5.00 each 10 zlf’acrgi:ga:\?er ;30((’)3 but le()r(s)karaet BUY THE PAIR FOR
ki ONLY $36.00

u8 (Note the ten up price is for

of one type, not for a mixture
of types)

164-166 Redfern St., Redfern NSW 2016. Phone (02)699 6912, (02)699 5922
Mail Orders to De?t ET, PO Box 229 Redfern NSW 20

PUSHBUTTO
understand instructions. No Mail Charges:

Back a_[g:ln at a clean sweep f
Tradlng Hours:- $5.00-$9.99 $3.50 Heawvy or bulky | N
ls(oldellnng or technical 1':1’:’";;:&' 9""33“3(7)3: 210 .00- ggggg 22 88 }:,T,;,s; ?,'y'mgm bnanc‘rd
nowledge required. Has last s e : 25.00- ‘Ovemnighters’
call memory. Speedy dialling only 24 95 SalRd = RN 250 .00-$99.99... $7.00 s

price. This quality fully 2
guaranteed dlaller connects in \§

doesn’t cost a fortune. Not Telecom approved 10000 orover. .. $8.00
Glover & Assoc. SE/10

seconds with the easy to

elcome here



o, FOR PERFORMANCE
w6 5o & VALUE AARON HAS TO BE
e YOUR FIRST SCOPE CHOICE

All these scopes are dual trace and incorporate
the latest features such as high brightness rectangular CRTs.

® 7.7nS risetime

¢ Single sweep ® 21 range timebase
® Trigger delay ® 100mS-1 uS trigger delay
® TV sync 45MHZ/1mv ¢ Front panel trace rotate 35MH1/1mv
® X-Y, dual, chop, add, 00 °* X.Y, dual, chop, add. $ 00
subtract etc. BS625 $990- subtract etc. BS635 790'
[T ere—

\|

® Check components on
screen

® 19 range timebase

® Triggerable to over 30MHz

® 17nS risetime

® 2 hour operation from built-
in NiCad battery

e Automatic recharging 15MH1/ 2mV
Auto tri f
ooy o es310 °420.%°

20MHz/SmV 001 INE SP100 PROBE g
QUICK SPEC CHECK BS601 W Professional 100MHz ;s‘-

MODEL [BWIDT DEL[TRIG DEL T SCREEN TBASE ] probg offering x1, ref, ).(10
625 | 45MHz | 1mv Y Y 150mm 0.2uS - 0.55/div positions. 1.5m lead with
635 | 35MHz | 1mv N v 150mm 0.1uS - 0.55/dlv BNC connector and
601 | 20MHz | smv N N 150mm 0.5uS - 0.55/dlv : :

310 | 15MHz | 2mv N N 95mm 0.5uS - 0.55/dwv selection of tips.

Complete in heavy

ELMEASC 0 L duty plastic pouch. $2 5.00 - 7

MAIL COUPON FOR
Inst. s Pey. Lud.
P.O. Box 30, C:n.cgd r':mg Mt. Waverleyty Ade]aide: (08) 271 1839 FREE GU'DE

N.S.W. 2137 Victoria 3149 Brisbane: (07) 369 8688 -P:::ntr:a-co- -01-03:5':"\-
13-15 McDonald Street,  21-23 Anthony Drive, Perth: (09) 398 3362 e i

Mortlake, N.S.W Mt. Waverley, Victoria ] oscilloscope gulde.
Telephone (02) 736 2888  Telephone (03) 233 4044 | || bankcard .NAME
Telex 25887 Telex 36206 =

.ADDRESS l
N.S.W. George Brown 519 5855 » DGE Systems (049) 69 1625 » Radio Despatch 211 0191 ¢ Vimcom (042) 28 4400
VICTORIA Radlo Parts 329 7888 » Browntronics 419 3986 » G.B. Telespares 328 4301 » Elanco 428 4345 ¢ Ellistronics . P'CODE .

602 3282 QUEENSLAND | .E. Boughen 36 1277 » Colourview Wholesale 275 3188  Audiotronics 44 7566 ¢ Electronic

Shop (075) 32 3632 » Nortek (077) 79 8600 « W.G. Watson {079) 27 1099 S.A. Protronics 212 3111 » Trio Electrix 516718 .T -
W.A. Atkins Carlyle 321 0101  Hinco Eng 381 4477 « Brookeades 276 8888 » Profronics 362 1044 A.C.T, Actiec ELEPHONE
(062) 80 6576 N.T. Thew & McCann (089) B4 4999 TAS. G.H.E Electronics 31 6533 & 34 2233 .--------------

All prices are plus sales tax it applicable and subject to change without notice



Project 165

Tacho
calibrator

A handy test instrument for the motoring enthusiast.
Installing and calibrating a new tacho is a pain in the
exhaust. Here's the pill for the pain.

THIS PROJECT was developed initially
to calibrate Smiths impulse tachometers,
but with the addition of a transformer
and diode can be used with peak reading
or pulse types. The unit has also been
useful in testing transistor-assisted
ignitions by simulating the pulses from
the distributor breaker points.

The calibrator is locked to the mains
frequency — 50 Hz. It provides a
selection of 14 different pulse rates from
25 Hz to 450 Hz in 25 or 50 Hz steps.
Using the conversion chart, the pulse
rate can be converted into RPM for the
number of cylinders in the vehicle’s
engine.

Construction

Two printed circuit boards are used and
the whole unit is housed in a low cost
ABS plastic case which is locally
produced by Sigea in Melbourne (case
model EC.1001). We ‘dressed up’ the
front panel with Scotchcal.

One pc board holds the power supply
and most of the circuitry, with the
exception of one IC and the rotary
switch, which are located on another
smaller board along with a few other
components. This board mounts behind
the front panel of the case and connects
to the main board via two lengths of
ribbon cable.

Commence construction by using the
larger pc board as a template to mark
out mounting holes on the case bottom.
Also mark out the mains cable inlet
grommet hole and terminating block
position. The front panel can be marked
out using the Scotchcal as a template.

Drill the case, then mount and term-
inate the mains cable as indicated in the
drawings.

Now you can start assembling the pc
boards. Note the three links on the
small pc board. LED1 actually mounts
on this board, as does SW2. Make sure
you cut the shaft of this switch to suit
the knob you're using. Leave the leads
of LED1 long and don’t solder it in place

42 — November 1982 ETI

until you have determined how long they
should be by making a trial assembly
once all the other components are
mounted. SW1 is wired to the board
after mounting to the panel.

When assembling the larger pc board,
leave T1 and C1 till last. Watch orient-
ation of the ICs, transistors, diodes and
polarised capacitors, as usual. Note that
the ICs are CMOS types, so observe the
usual handling precautions. Don’t
handle the pins, pick them up with
thumb and forefinger on the ends of the
package; solder the power supply pins
first.

When mounting T1, secure it in place
with two PK screws before soldering to
the pins to avoid straining the pins and
possibly breaking the wires terminated
to them.

When both boards have been assembled
and checked, wire them together with
two lengths of 5-way ribbon cable about
130 mm long each. Solder flying leads to
the 240 Vac input terminals on the board
(use mains cable).

Then, mount the larger pc board in

the case and terminate the 240 Vac -

input wires to the mains terminal block.
Attach the Scotchcal to the front panel
of the case and mount SW1. Take care of
the Scotchcal when tightening the nut.
Solder three wires to its terminals and
terminate them on the appropriate place
on the small pc board. Then mount the
small board. Take care when tightening
the nut on the shaft of the rotary switch

S —————

Graeme Teesdale

After a careful final check, you're
ready to switch on.

Testing it out

Set the range switch to position 1 and
switch on. The pulse LED will flash at a
rate of one second on, one second off. As.
you vary the range switch, the LED will
flash at an increasing rate. If nothing’s
happening, then switch off and check
your wiring, component orientation etc.
See that supply voltage exists on the
small pc board. Otherwise, you’ll need
either a logic probe or a CRO to fault-
find.

If all is well, connect the primary loop
of the pickup coil of a tachometer to the
loop terminals. Vary the number of
turns in the loop until the tachometer
gives a reading. Use the accompanying
table to determine the RPM, knowing
the pulse rate and number of cylinders.
Alternatively, if a peak reading or pulse
type tacho is used, connect up the follow-
ing additional circuitry:

TRANSFORMER

Beware of the high voltage pulses on the
secondary of the transformer in this
circuit.

A little experimentation will show
you how versatile this pulse generator

that you don’t damage the Scotchcal. can be. »
,L.l w—.‘l ss——! 12— 135—-! 150—+{
A |
, G : Q;_ =
12 llmu.n} \_omu.e o'uu. DRILLS 12 |80
o 1 - - + -\I S
12
Kk T ¥ 1L
\l/ ALL DIMENSIONS IN i
MILLIMETRES
ﬁl?

Front panel, driliing details.



Resistors all 2 W, 5% unless noted

R1 22k

R2 8k2

R3 1k5

R4 100R

RS 470k

R6 27k

R7 100k

R8 10k

R9 560R

Rt10 1k

R11 22R. 5W
Capacitors

Ci 1000u/25 V axial electro.

c2 10n greencap

C3 1n greencap

Ca 1u/16 V tant.

Ccs 22u/16 V RB electro.
Semiconductors

D1,2,3,4 1N400%, EM401 etc.

iC1 ..LM340T/12,7812

IC2 4046

IC3 4017

IC4 4093

ICS 4040

LED1 TIL220R red LED

Q1,Q2 BC548

Qs . BD266 or similar
Miscellaneous

TR1 PL24/5 VA, Ferguson

SwWi1 SPDT switch

swe 1-pole, 9-position rotary

C&K Lorlin or similar.

ETI-165 pc board(s); two lengths of tive-conductor
ribbon cable (or hookup wire); case to suit; mains
cord and clamp; etc.

Price estimate $36-$40

e PARTS LIST — ETI-165 e

tacho calibrator

2345

1

LED1
’
SWi1
pro————
pro=— - —
r———
COMPONENT
PINOUTS ', -
" ICt
10nfy'N out
Kk ' a Gt e GND
LED. TIL220R 1@00u/25 vV m
D4 e
~ )=

VOLTAGE REGULATOR
PINOUT

S

t23
1 2 3

IN oV jouT

7815

CaBLE

EARTH LUG
GREEN/YELLOW

<

8R
Owny 240V INPUT

0,0
OeO
PLASTIC

TERMINAL

STRIP

MAINS INPUT WIRING

8sLUE

This new style course will enable anyone
to have a real understanding of electronics
by a modern, practical and visuat method.
No previous knowledge is required, no
maths, and an absolute minimum of theory.

You learn the practical, way in easy steps
mastering all the essentials of your hobby
or to start or further a career in electronics
or as a self-employed servicing engineer.

All the tralning can be carried out In the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write personally at any time, for advice or
help during your work. A Certificate is
given at the end of every course.

T

BAND
e T - o
DIODE
¢
b e
BCS548

You will do the following:

®Build a modern oscilloscope

®Recognise and handle current electronic components

®Read, draw and understand circuit diagrams

®Carry out 40 experiments on baslc electronic circuits
used in modern equipment

®Build and use digital electronic circuits and current
solid state ‘chips

®Learn how to test and service every type of electronic
device used in industry and commerce today. Servicing
of radio,T.V,, Hi-Fi and microprocessor/computer
equipment.

NewdJob? New Career?New Hobby ?Get into Electronics Now!
Post coupon now .

240 vac

The AustralianSchool ¢ = == o= on o o - - e on o oo o= == o= o ow == oy
of Electronics Pty Ltd. I E E Please send your brochure without any obligation to: I
(Inc. in Victoria) COLOUR BROCHURE

P.0.Box 108, Glenlris, }| [Rox Gl Name I
Victoria 3146. % - . Address I
éoﬁfﬂi‘fﬁﬁgnce College B o8 — P_OSl_COd:E—IwZ—Ll
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KEITHLEY

The better buy.

a2l Superior design.
l\
il Our Model 129, like all
reliability and long life in

S = oen
"—_"’ il Superior performance
| Keithley DMMs, was

| begins at the design st
_‘\ designed to provide
_ : DBl industrial use. Extensive
‘um | user research helps us
» l} understand your needs
-l 2nd %rovidc optimum
capabilities without
| unneeded features that
l add to cost and
| increase the chances of

| 10A current range.

| Unlike most

handheld DMMs, the

129 has a fuse
rotected 10A range.
.8% basic DCV

accuracy and five

functions make it

ideal for most field

service needs.

Field service strong.

Ruggedness is important in field service. The 129 features

a 2.5mm thick, impact-resistant case, scratchproof LCD

and faceplate, and cushion-mounted LCD display.

Easy to use.

The 129’s unique package was designed to make Keithley

handhelds the easiest to use DMMs available.

The 129 has a large LCD, rotary switches that can be used

with either hand, a color codcgl faceplate and externally

accessible fuse and battery.

When you consider other practical niceties like auto zero,
auto polarity, one-year warranty and local service, you
realize that the 129 was designed to be the better buy.

PRICE
$112.00

A full line of accessories,
including test leads, probes and
carrying cases, is available to
enhance the usefulness of your

Keithley DMM. PLUS SALES TAX
= D]
4 welcome here

SCIENTIFIC DEVICES AUSTRALIA PTY.LTD.
2 JACKS ROAD, SOUTH OAKLEIGH, VICTORIA, 3167.

TELEPHONE: 579 3622

P.0. BOX 63, SOUTH OAKLEIGH, VICTORIA, 3167. TELEX: AA32742
CABLES: DEVICES MELBOURNE

31 HALSEY ROAD, ELIZABETH EAST, S.A., 5112.

TELEPHONE: (08) 255 6575

35-37 HUME STREET, CROWS NEST, N.S.W., 2065.

TELEPHONE: (02) 43 5015

iy pQy
high prices
for cermets

The advantages of Cermet are well known. They
are small, robust and totally enclosed. They have
low thermal coefficients and high power-dissipation
characteristics. They are very stable under wide
variations in working conditions.

Cermet Trim
Potentiometers

Offer you the same advantages but at real
down-to-earth prices.
Soanar-Noble VTP/HTP Cermets are available in a
range of values from 501Lto 1 meg and are designed
for PCB mounting with vertical or horizontal
trim adjustment.

Terminations conform to the standard
-1"" grid spacing.

Ratings are .5 watts over the temperature
Range — 30°C to +80°C

Enclosed,

low cost cermets
ideal for

P.C.B. mounting.

TECHNICAL LITERATURE
AVAILABLE ON REQUEST

sow SOANARELECTRONICS
PTY.LTD.

A MEMBER OF THE ARLEC-
SOANAR GROUP 30-32 Lexton
Road,Box Hill,vic.,3128,Australia.

VICTORIA: 8401222  QUEENSLAND: 52 1131
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circuit file

Voltage and window comparators

Comparators are circuits in which the output changes
state when the input varies above or below a set limit, or

within two limits. Applications abound.

THERE ARE MANY occasions in electronics when it is neces-
sary to have a circuit that abruptly changes its output stage
when an input voltage, or a quantity that can be represented
by a voltage (such as a current, resistance, temperature or
light level, etc), goes above or below a preset reference value.
Circuits that perform this basic function are known as voltage
comparators.

Voltage comparators have plenty of practical applications
apart from the obvious ones of over and under-voltage switches.
They can readily be made to activate relays, alarms and other
mechanisms when load currents or temperatures or light
levels exceed, or fall within, preset limits, and have a stack of
domestic and industrial uses. We’ll look at some practical
circuits in the next few pages.

Basic voltage comparator
circuits
The easiest way to make a voltage comparator is to use a

CA3140 op-amp in one or other of the basic configurations
shown in Figures 1 and 2. The 3140 op-amp has a typica) basic

ViN

Figure 1. Basic op-amp comparator that functions as an under-voltage switch:
the output is high when Vin is below Vref.

104

Vour
5

Figure 2. Alternative op-amp voltage comparator that functions as an over-
voltage switch: the output is high when Vin Is above Vref.

(open-loop) low frequency voltage gain of about 100 dB, so its
output can be shifted from the high to the low state (or vice
versa) by shifting the input voltage a mere 100 uV or so above
or below the reference voltage value. This particular op-amp
can be powered from either single-ended or split supply rails
and provides an output that typically swings to within a couple
of volts of its pgsitive rail value or to within a few millivolts of
its negative (or zero) supply rail value: Unlike many other
op-amps, the 3140 can accept input voltages all the way down

Ray Marston

to the negative rail value.

The operation of the Figure 1 circuit is very simple. A fixed
reference voltage (Vref) is generated via R2-ZD1 and is
applied directly to the non-inverting input terminal (pin 3) of
the op-amp, and the test or input voltage is applied to the
inverting input terminal (pin 2) via current-limiting resistor
R1. When Vin is below Vref the op-amp output is driven high
(to positive saturation), but when Vin is above Vrefthe output
isdriven low (to negative saturation) as shown in the diagram.
The action of the circuit can be reversed, so that the op-amp
output is normally low but goes high when Vin exceeds Vref,
by simply transposing the pin 2 and pin 3 connections of the
op-amp, as shown in Figure 2.

There are a few points worth noting about the basic single-
supply Figure 1 and Figure 2 3140 voltage comparator circuits.
The first point is that the ‘reference’ voltage can be given any
value from zero up to within two volts of the positive supply
rail value, so either circuit can be made to trigger at any
desired value between these limits by simply interposing a
preset pot between a fixed voltage-reference source and the
‘Vref’ pin of the op-amp.

The second point to note is that the ‘input’ pin of the op-amp
must be constrained to the range from zero volts up to within
two volts below the positive supply rail value. Thus, if you
want the circuit to trigger at some high value of input voltage,
this action can be obtained by feeding the input voltage to a
simple potential divider before it reaches the actual input of
the op-amp.

The final point tq note about the basic voltage comparator
circuits is that they give a non-regenerative switching action,
so that the op-amp is driven into the linear (non-saturated)
mode when the ‘input’ voltage is within a few tens of microvolts
of Vref, and under this circumstance the op-amp output
generates lots of spurtous noise. In some applications this type
of action may be unacceptable, in which case the problem can
be overcome by feeding a small part of the op-amp output
voltage back to the non-inverting input terminal, so that a
regenerative switching action is obtained. The feedback signal
introduces a degree of hysteresis in the voltage switching
levels, the degree of hysteresis being directly proportional to
the amount of feedback.

Special voltage comparators

Figures 3 to 7 show how the three points mentioned above can
be put to practical use to make various types of ‘special’ voltage
comparator circuits; plenty of other variations are possible.

Figures 3 and 4 show how the basic comparator circuits can
be modified to give variable-voitage switching by using a
pre-set pot (PR1) to set the desired ‘reference’ or trigger
voltage at any value in the range 0 — 5V6, and to give
regenerative (‘noiseless’) switching by feeding part of the
op-amp output back to the non-inverting terminal via R3; nofe
in the Figure 4 circuit that the input terminal is terminated
via R5, to ensure controlled hysteresis.
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Figure 3. Variable under-voitage switch with degenerative feedback overcomes
intermediate-voitage problems with Figure 1 and 2 circults.

ov

+12V

p—s OUT

R4
10k

=S r ”L’ ) _

Figure 4. Variable over-voitage switch with regenerative feedback.
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Figure 5. High value (0 — 130 V) under-voltage switch.

Figures 5 and 6 show examples of how the circuits can
be modified to give high-value variable-voltage (0 — 130 V)
triggering by interposing a simple potential divider (R2-R3)
between the input signal and the input of the op-amp: The
Figure 5 circuit gives non-regenerative switching, while the
Figure 6 circuit gives regenerative switching.

Finally, Figure 7 shows how the comparator can be used as a
sensitive audio sine-square converter that can operate from
input signal amplitudes as low as 10 mV peak-to-peak at
1 kHz and which produces decent squarewave outputs from
sinewave inputs with frequencies up to about 15 kHz. Input
impedance is 100k.

12v

R2 220k

oV

2 ™ S =

Figure 6. High value (0 — 130 V) regenerative over-voltage switch.

The operation of the Figure 7 circuit is simple. Voltage
divider R1-R2 and capacitor C2 apply a decoupled reference
voltage to pin 2 of the op-amp and an almost identical voltage
is applied to signal-input pin 3 via isolating resistor R3. When
a sinewave is fed to pin 3 via C1 it swings pin 3 about the pin 2
reference level, causing the op-amp output to change state at

e e

Figure 7. This sensitive sine-square converter needs only a few tens of
millivolts of input signal to produce a decent squarewave output up to about
15 kHz.

the ‘zero voltage difference’ crossover points of the input
waveform and produce a squarewave output. Preset pot PR1 is
used to bias the op-amp so that its output is just pulled low
with zero input signal applied, so that the circuit operates with
maximum sensitivity and stability. Note that, because of the
gain-bandwidth product characteristics of the op-amp, the
circuit sensitivity decreases as the input frequency is increased.

Window comparators

The voltage comparator circuits that we’ve looked at so far
give an output transition when the inputs go above or below a
single reference voltage value. It’s a fairly simple matter to
interconnect a pair of voltage comparators so that an output
transition is obtained when the inputs fall between, or outside
of, a pair of reference voltage levels. Figure 8 shows the basic
circuit configuration, which is generally known as a window
comparator or discriminator.

VL(av) VU (V)

1N4148

A2 0 5 10
VIN

Figure 8. A voltage window comparator or discriminator. The output goes high
when Vin goes outside of the V|_or Vy; limits.

The action of the Figure 8 circuit is such that the output of
the upper op-amp goes high when Vin exceeds the six volt Vy
‘upper limit’ reference value, and the output of the lower
op-amp goes high when Vin falls below the four volt V| ‘lower
limit’ reference value. By feeding the outputs of the two
op-amps to R4 via the D1-D2 diode OR gate we get the sit-
uation where the final output is low when Vin is within the
limits set by Vy and V|, but goes high whenever the input goes
beyond these limits.

The action of the Figure 8 circuit can be reversed, so that its
output goes high only when the input voltage is within the
‘window’ limits, by taking the output signal via a simple
inverter stage. Alternatively, the required action can be
obtained by transposing the two reference voltages and taking
the output via a diode AND gate, as shown in Figure 9.

Window discriminators can readily be made to activate from
any parameter that can be turned into an analogue voltage, in
the same way as a ‘normal’ voltage comparator can. They can
thus be used to activate relays or alarms whenever temper-
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Figure 9. An alternative window discriminator in which the output goes high
when Vin falls between the two limits.
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Figure 10. An over-current switch: the output goes high when the load current
exceeds a preset value. The action can be reversed by transposing pins 2 and
3 of the op-amp.

atures, voltages, currents or light levels etc, go outside of
preset limits. Let’s look now at some examples of ‘analogue-
activated’ comparator circuits.

Analogue-activated
comparators

Figure 10 shows how a comparator circuit can be made to
function as an over-current switch that gives a high output
when the load current exceeds a value preset via PR1; the
value of Rx is chosen so that it develops roughly 100 mV at the
required trip current level. A fixed half-supply ‘reference’
voltage is fed to pin 3 of the op-amp via R3-R4 and a similar but
current-dependent voltage is fed to pin 2 via Rx-R1-PR1-R2; in
effect, these two sets of components are configured as a Wheat-
stone bridge, with one side feeding pin 3 and the other side
feeding pin 2, and the op-amp is used as a bridge-balance
detector; consequently, the trip points of the circuit are not
significantly influenced by supply voltage variations but are
highly sensitive to load current variations.

Note that the action of the Figure 10 circuit ¢an be reversed,
so that it functions as an undercurrent switch, by simply
transposing the connections to pins 2 and 3 of the op-amp. The
circuit can then be used as a lamp or load-failure indicator in
carsor in test gear, etc.

Figure 11 shows the circuit of a sensitive ac over-voltage
switch, which gives a high output when the input signal
exceeds a peak value (6 mV to 111 mV) preset via PR1. The ac
input signal is applied to the input of non-inverting variable
gain amplifier IC1, which has its gain variable from x45 to
x850 via PR1. Note that the input of IC1 is dc-grounded via
R1-R2, so the op-amp responds only to the positive half-cycles
of the input signal. Consequently, the output of IC1 is an
amplified but positively half-wave rectified version of the
input signal; this signal is peak-detected via R5-D1-C2-R6-R7
and fed to the input of non-inverting voltage comparator IC2,

which thus gives a positive output when the C2 voltage
exceeds the value on the junction of R8-R9.

Figures 12 to 15 show a variety of ways of using comparator
circuits as light or temperature-activated switches. All of
these circuits use a light or temperature-sensitive transducer
(and LDR or cadmium sulphide photocell for light, or a
negative-temperature-coefficent thermistor for temperature)
as the sensing element and use the element as one arm of a
Wheatstone bridge and the op-amp as a simple bridge-balance
detector so that the ‘trip’ point of each circuit is independent of
supply line variations. In all cases, the sensing element must
have a resistance in the range 5k to 100k at the required ‘trip’
point and PR1 is chosen to have the same resistance value as

+12v

R11
10k
v

Figure 11. This ac over-voltage switch can.be triggered by input signals in the
range 6 mV to 111 mV peak.
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Figure 12. Precision over-temperature switch with transistor/relay output.
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Figure 13. Precision under-temperature switch with VFET/relay output.

the sensing element at the required trip level.

The Figure 12 to 15 circuits also show a variety of ways of
using the output of the op-amp to activate a relay or to
generate an acoustic alarm signal. Thus, the Figure 12 over-
temperature switch has a transistor-driven relay output, while
the Figure 13 under-temperature switch has a VFET-driven
relay output. Similarly, the light-operated switch circuit of
Figure 14 generates a monotone alarm output signal in a
small speaker, while the dark-operated switch of Figure 15
generates a low-power pulsed-tone signal in a small piezo-
electric transducer.
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Figure 14. Light-operated switch with monotone alarm output.

Micro-power operation

All of the 3140-based comparator circuits that we have looked
at so far are continuously powered; they draw continuous
currents of about 4 mA per op-amp and will thus flatten
a small 9 V battery in less than two days of continuous
operation. These circuits are thus not well suited to battery
operation in ‘portable’ applications. In practice, however, all of
these circuits can easily be modified for long-life battery
operation by using a micro-power ‘sampling’ technique; the
principle can be explained with a simple example, as follows.

The Figure 13 under-temperature switch circuit monitors
temperature continuously and draws about 5 mA of quiescent
current (with the relay off). In reality, however, temperature is
a slowly-varying parameter and thus does not need to be
monitored continuously; instead, it can be efficiently monitored
by briefly ‘inspecting’ or ‘sampling’ it (by connecting the
supply power and inspecting the op-amp output) on)y once
every second or so; if the sample periods are very brief (say
300 uS) relative to the sampling interval (one second), the
mean current consumption of the monitor can be reduced by a
factor equal to the interval/period ratio (e.g: by a factor of
3300) by using the sampling technique, so that, for example,
the 5 mA consumption of the Figure 13 circuit can be reduced
to a mean value of a mere 1.6 uA, thus giving years of
continuous operation from a 9 V battery. The ‘sampling’ tech-
nique thus enables true micro-power monitor or comparator
designs to be implemented.

Figure 16 shows the basic circuit of a ‘micro-power’ or
sampling version of the Figure 13 under-temperature switch,
which operates the relay when the TH1 temperature falls
below a preset value but which draws a mean quiescent
current of only a few uA. The TH1-PR1-R1-R2-IC1 monitor
network is almost identical to that of Figure 13, but instead of
being continuously powered it is powered via a 300 uS pulse
Just once every second via a sample-pulse generator and Q1.

v

Figure 15. Dark-operated switch with low-power puised-tone output.

Note that the output of IC1 is fed to temporary ‘memory’ store
R4-C1 via D1, and that the memory store operates the relay
via VFET Q2.

Thus, if the TH1 temperature is outside of the trip level
when the sample pulse arrives, IC1 output will remain low and
no charge will be fed to C1, so Q2 and the relay will be off, but if
the TH1 temperature is within the trip level when the sample
pulse arrives the IC1 output will switch high for the duration
of the pulse and thus rapidly charge C1 up via D1 and thence
drive the relay on via Q2; the C1 charge will then easily hold

the relay on until the arrival of the next sample pulse.

The Figure 16 circuit, then, illustrates the basic principles
of the micro-power sampling technique. In reality the
sampling interval and pulse-width used (and thus the re-
duction in mean power consumption) will depend on the
specific application. If, for example, you wish to monitor
transient changes in light or sound levels and know that these
transients have minimum durations of 100 mS, you may have
to use a 50 mS sampling interval and (say) a 500 uS sample
pulse, in which case the mean consumption of your circuit will
be reduced by a factor of 100.

In some cases you may have to slightly modify the operating
principle of the sampling circuitry to obtain the desired
micro-power operation. Figure 17, for example, shows how the
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Figure 16. This micropower or ‘sampling’ version of the Figure 13 under-
temperature switch draws a mean quiescent current of only a few microamps.
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Figure 17 This coded light beam detector circult uses a modified version of the
micropower ‘sampling’ technique.

principle may be adapted to make a coded lightbeam detector,
in which the ‘code’ light signal is modulated at 1 kHz for
a minimum duration of 100 mS. Thus, the sample-pulse
generator is designed to produce a minimum pulse width of
1.2 mS so that it can ‘capture’ at least one full 1 kHz code cycle,
and the sampling interval is set at 60 mS so that part of atone
burst will always be captured. The sampling circuitry thus
gives a 50:1 reduction in monitor current consumption.

Thus, in the Figure 17 circuit, the sample generator
repeatedly feeds 1.2 mS ‘inspection’ pulses to the 3140 detector
circuitry via one input of the OR gate and via Q1 to see if any
trace of a coded signal exists. If no trace of a code signal is
detected the output of the op-amp remains low apd another
sample pulse is applied 60 mS later, but if a trace of a code
signal is detected the output of the op-amp immediately
switches high and the resulting pulse is ‘captured’ by C1 via
D1 and applied to the remaining input of the OR gate, thereby
temporarily applying full power to the 3140 circuitry so that
the code signal can be properly inspected via the passive signal
conditioning circuitry to see if it conforms to the specified
‘code’ characteristics.

Note that, for a sampling system to be truly efficient, the
actual sample-pulse generator must itself consume negligible
current and may thus have to be a non-standard design. We'll
show some possible suitable circuits in the next edition of
‘Circuit File’. L
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OK SALES

Save time and trouble with mail order. Just fill
out the coupon on page 99.

electronics reference
textbooks and data handbooks

* FIRST BOOK OF TRANSISTOR EQUIVALENTS
$3.36

sg? SUBSTITUTES

This guide covers many thousands of transistors showing
~ possible alternatives and equivalents. Covers transistors
- made in UK, Japan, USA, Gennany France, Europe,

ELECTRONICS — IT'S EASY VOL. 1 $5.95
Meters, resistance, capacitance and inductance, emitter
followers, op amps, power supplies and electronic filters.

ELECTRONICS — IT'S EASY VOL. 1
content in a hard-cover form.

ELECTRONICS — IT'S EASY VOL. 2

conversnon digital instruments and test equipment,
computers, transmission links and oscilloscopes.

ELECTRONICS — IT'S EASY VOL 2
Same content in a hard-cover form

ELEMENTS OF ELECTRONICS

This series is an introduction to modem

maths is taught as the reader progresses. The cou

concentrates on the of concepts contral o
electronics, rather than digressing over the whole field.

mmrmwpammanﬁwmmwwgumm

reader through them.

BOOK 1

BP62 $7.52
All fundamental theory necessary to full undersmndmg of
simple electronic circuits and components.
BOOK 2
BP63 $7.52
Altemnating current theory.
BOOK 3
8P64 $7.52
Semiconductors technology leading to transistors and ICs.
BOOK 4
BP77 $9.76
Microprocessing systems and circuits.
BOOK 5
BP89 $9.76
Communications.

This book supplies the electronics hobbylst with the back-

ground knowledge which will exactly suit their specific
requirements. Minimum maths.

BEGINNER’S GUIOE TO DIGITAL ELECTRONICS
BP61 $3.36

codes, constructional and sequen
digital/analogue conversion.

A MICROPROCESSOR PRIMER
BP72

Leaming about MiCroprocessors is easy with this book,
written in a style that is easy to follow. The shoricomings of

how these are overcome by changes to the instruction set.
Relative . index reg follow as logical
progressions

52 — November 1982 ETI

$12.95
I% sub- emsoammsandsmﬂreqasmsADam-

$12.95 |

ESSENTIAL THEORY FOR THE ELECTRONICS HOBBSY‘IST :

Covers all essential areas mcludmg number systems,
tial logic, analogue/

$5.92

this basic machine are discussed and the reader is shown -

AUDIO CYCLOPEOIA
20675 $66.00

A compiete, in-depth look at the art of audio — from the
basic principles of sound to solid-state and integrated
circuits. Over 3000
and circuit dlagrams cover acoustics, amplifiers, record-
ing, reproduction, test i, audio s,
and much more.

REFERENCE DATA FDR RADIO ENGINEERS
21218P

The largest and most comprehensive collection  of
tables, and other reference data -
needed in general radio engineering and design. Contains

equations, graphs,

hundreds of charts, manographs, diagrams, curves,
and illustrations.

TUB&%UBSTITUTION HANOBOOK

for recemng‘and picture tubes.
tu

checks. .

CONTEMPORARY MATHEMATICS FOR ELECTRONICS
70274P $29.75

This book is split into three sections. Direct current maths
introduces the student 1o the calculator. fractjons and
current maths covers
tics and RMS in both sine and digital

dimensional analysas Altemating

AUSSJS RALIAN MICROCOMPUTER HANDBOOK

NOW $15.00
Normally $25.00. A detailed buyer's guide to micro-
and application in commercial,

computer systems
industrial, scientific, educational and home/hobby areas.
TRANSPISTOR SUBSTITUTION HANOBOOK

of seconds with this
American and foreign bipolar

entries and hundreds of illustrations

$8.75
Complete, accurate, up-to-date guide to direct substitutes
Contains over 6000 -
over 4000 monochrome and
oolour picture tube subsdtmes and 600 communications
substitutes. Also includes pinoute for quick operational

$8.75
17th edition — Accurate transistor substitution in a matter
listing of over 19 000

- Hong and includes uced by more than
1200.«% m';ypespr

~ SECOND BOOK OF TRANSISTOR EQUIVALENTS
1 ANO SUBSTITUTES T

Inlerchangeabv data covers  semiconductors
manutactured all over the world. immediate equivalents
are shown and possible substitutes are included.

®
3

GIANT CHART — RADIO, ELECTRONICS,
SIE,IZJ_,I-CONOUCTDRS & LOGIC SYMBOLS e

Identify those symbois at a glance. Amustiorbegmners

and anced enthusiasts Professionals can always
hide it in their desks!

RESISTOR SELECTION HANDBOOK

BP28 $2.24

Shows how to combine two preferred values of resistor to
ired value of resistance. Includes
resistors, standard ranges, colour
- codes and nm, power ratings and resistor calculations.

ELECTRONIC CALCULATODR USERS’ HANDBOOK
BP33 $5.1

Presents formul data, ds of calculati con-

version factors, etc, for use with the simplest or most

MIC';!Od ealwla'oulorsh‘rl‘r&dudes lgu‘le way (o calculate

a si r-A ion caiculator: trigonometric

fun::‘gons hy ic functions, logarithms, square roots
and powers.

DIGITAL IC EQUIVALENTS AND PIN CONNECTIONS
BP40 $12.32

Revised edition showing Japanese, American and
European equivalents. Also shcms pin connections of a
popular user-orientated selection of digital ICs.

LINEAR EQUIVALENTS AND PIN CONNECTIONS
BP41 $9.12

Shaws equivalents and pin connections of a selection of
popuiar linear ICs, with details of families. functions,
~ country of orlgm and manutacture Includes dev»ces from

trangistors. Harris, ITT Molorola Philips, RCA Raymeon ignetics,
Sescocrem, SGS-ATES, Siemens, AEG-Ti inken,
E&%:IM HANDBOOK WITH MP/M SO0 Teledyne, Texas Instruments.
Shows you how to use CP/M (control pmgram for PRACTICAL ELECTRONIC CALCULATIONS
microprocessors) and Its resources. No & FORMULAE
of computers is assumed. CP/M is available on nearly all BP53 $9.76

computers using the 8080, 8085 or ZB0 Microprocessors.

HANOBOOK OF ICS EQUIVALENTS AND SUBSTITUTES
2028 $5.76

Contains full inf
9500 ICs tme'.‘m“.alterna and
shown. Oovers many typosol digital and linear ICs.

HANDBOOK OF RADIO, TV, INDUSTRIAL &
;%NSMITTING TUBE & VALVE EQUIVALENTS

Equivalents book for amaleurs

RADIO AND ELECTRONIC COLOUR COOES
s#) DATA CHART

This large
throughout the world. For all radio and electronic com-
ponents made in UK, USA, Europe and Japan.

data on more than

18 000 oid and new valves from UK, USA, Europe Japan
el al CV (military) listings with commercial equivalents

$1.60
wall chart covers all colour codes in use

For the person's Bridges
between technical theory and cut- and dried ml&
which work but leave the experimenter unfulfilled. There's
a strong practical bias. Tedious and higher maths avoided
where possible.

INTERNATIONAL TRANSISTOR EQUIVALENTS GUIOE
BP85 $9.76

to BP1 and BP 14 equivalents books, but con-
tains a amount of informal on modem transistors
produced by over 100 f
equivalents are subdivided Inlo European American
and Japanese types. Also shown are the material type
polarity, manutacturer and indication of use or appf

HOW TO IDENTIFY UNMARKED ICS
BP101 $2.46

This chart shows the reader how, with just a test-meter,
to go about recording the particular ‘signature’ of an
unmarked IC which should enable the IC to be identitied
with reference to manufacturers or other data.




electronics
for beginners

BEGINNERS HANDBOOK OF IC PROJECTS
74286P 19.25
The novice is guided in mastering the fundamentals of
building. troubleshooting and testing electronic projects.
in addition to many elementary projects, more advanced
ones are included concerning bipolar integrated circuits
and medium and large-scale integrated circuits.

HI-FI LOUDSPEAKER ENCLOSURES
2058 $3.36
Data for building corner reflex, bass refiex, exponential
hom, folded hom, tuned pon, Kiipschom labyrinth, tuned
column, loaded port and multi speaker panoramics. Clear
dimensioned diagrams included

SOLID STATE NOVELTY PROJECTS
2198 $3.04
A number of novelty projects using modern ICs and tran-
sistors. Includes ‘Optomin’ — a musical instrument played
by reflecting a light beam with your hand, water warbler for
pot plants, music tone generator, LEDs and ladders game,
touch switch, electronic roulette wheel, etc.

SOLID STATE SHORTWAVE RECEIVERS
FOR BEGINNERS

2228 $4.32
Design and construction ot several solid-state shortwave
receivers giving high level ot performance yet utilising
relatively tew inexpensive components.

BEGINNERS’ GUIDE TO BUILDING

ELECTRONIC PROJECTS

2278 $5.12
Enables total beginners to tackle electronic projects.
Includes component identification, tools, soldering, build-
ing methods, cases, legends, elc, etc. Practical basic
projects are included.

ESSENTIAL THEORY FOR THE ELECTRONICS
HOBBYIST

2288 $4.32
This book supplies the electronics hobbyist with the back-
ground knowiedge which will exactly suit their specific
requirements. Minimum maths.

RADIO AND ELECTRONIC COLOUR CODES

AND DATA CHART

BP? $1.60
This large wall chan covers all colour codes in use
throughout the world. For all radio and electronic
components made in UK, USA, Europe and Japan.

FIRST BOOK OF PRACTICAL ELECTRONIC PROJECTS
8P23 $2.72

Full constructional data, circuts. components lists for
many Fpracﬂcal projects including audio distortion meter,
superFET receiver, gultar amp, metronome, etc.

RESISTOR SELECTION HANDBOOK
BP28 $2.24
Shows how to combine two prefefred values of resistor
to obtain virtually any required value of resistance.
Includes information about fixed resistors, standard
ranges. colour codes and markings, power ratings and
resistor calculations.

HOW TO BUILD YOUR OWN METAL AND
TREASURE LOCATORS

BP32 $5.92
Electronic and practical details on the simple and
inexpensive construction of heterodyne metal locators.

ELECTRONIC PROJECTS FOR BEGINNERS
BP48 $4.64
This book gives the newcomer to electronics a wide range
of easily built projects. Actual components and wifing
layouts aid the beginner. Some of the projects may be built
without using soldering techniques.

POPULAR ELECTRONIC PROJECTS
B8P49 $4.96
A collection of the most popular types of circuits and
projects to interest most electronics constructors. The
projects cover a wide range and are divided into four basic
types: radio, audio, household and test equipment.

ggg%NNERS GUIDE TO DIGITAL ELECTRONICS

Covers all essential areas including number systems,
codes, constructional and sequential logic. analogue/
digital/analogue conversion.

ELECTRONIC GAMES
BP69 $5.92
How to build many interesting electronic games using
modem ICs. Covers both simple and complex circuits for
beginner and advanced builder alike.

S

RADIO CONTROL FOR BEGINNERS
BP79 $5.92
How complete systems work with constructional details of
solid state transmitters and receivers. Also included
antennas, field strength meter, crystal controlled superhet,
electro-mechanical controls. Section dealing with
licensing etc. not applicable to Australia.

EASY ELECTRONICS-CRYSTAL SET CONSTRUCTION
BP92 $6.56

For those who wish o participate in the intricacies of

- electronics more through practical construction than by

theoretical study. The circuits are based on those from
earlier publications but have been modified to use modem
inexpensive components and home wound coils.

IC PROJECTS FOR BEGINNERS

BP97 $6.56
Especially written for the less experienced hobbyist, and
offers a range of fairly simple projects based around
a number of popular and inexpensive linear and digital
:CsA Complete layout and point-to-point wiring diagrams
ncluded.

ELECTRONICS —IT'S EASY VOL. 1 $5.95
Meters, resistance, capacitance and inductance, emitter
followers, op amps, power supplies and eiectronic filters.
ELECTRONICS — IT'S EASY VOL. 1 $12.95
Same content in a hard-cover form.

ELECTRONICS — IT'S EASY VOL. 2 §5.95

Digital sub-systems counters and shift registers, A-D and
D-A conversion, digital instruments and test equipment,
computers, transmission links and oscilloscopes.

ELECTRONICS — IT’S EASY VOL. 2 $12.95
Same content in a hard-cover torm.
SIMPLE PROJECTS FROM ETI $2.95

Two volumes containing easy projects plus chaplers
on construction techniques and useful information on
components.

HOBBY ELECTRONICS PROJECT BOOK $4.95
Fifty projects ranging from very simple ones for complete
beginners to_ more elaborate ones for those with more
experience. There’'s a complete guide to soldering and
instructions on how to make your own pc boards.

HOW TO BUILD ELECTRONIC GAMES $3.95
Alien invaders, electronic die, sound effects, two slot car
controllers, electronic poker machine, the family ferry and
lots more.

HOW TO BUILD GOLD AND TREASURE

DETECTORS $3.95
Tells you how metal detectors work and how to construct
the different types of detectors: discriminating, BFO
induction balance and a professional deep-seelung unit.
How to build a geiger counter.

constructional projects
general

DESIGN OF TRANSISTOR CIRCUITS,

WITH EXPERIMENTS

21626P $20.75
A self-teaching course in transistor circuits ~— seven
chapters explore the fundamentais of active semi-
conductors and their operating principles and procedures.
Experiments in design and semiconductor testing provide
hands-on experience.

UNIQUE ELECTRONIC WEATHER PROJECTS

21484P 13.25
Fun and easy-to-build projects include an IC barometer to
serve as a tornado waming and a ‘thermostat with a brain’
to help conserve energy.

BUILD YOUR OWN HI-Fi & AUDIO ACCESSORIES
2208 $3.04

Essential for keen hi-fi and audio enthusiasts. Projects
include stereo decoder, three-channel mixer, FET preamp
for ceramic pick-ups, mic preamp with adj. bass, stereo
dynamic noise limiter, loudspeaker protector, voice-
operated relay, etc.

28 TESTED TRANSISTOR PROJECTS

2218 $4.32
Some circuits are new, others are familiar designs
Projects can be split and/or combined for specialised
needs.

50 CMOS PROJECTS
2248 $4.64

Manr interesting and useful projects multivibrators,
amplifiers and oscillators; tngger devices; special devices.

MAJOR SOLID STATE AUDIO HI-FI PROJECTS

BP29 $3.04
Three projects for the more experienced constructor:
12.5 W/ch stereo amplifier, eight input stereo/mono mixer
and 4x14 W quadraphonic amplifier. Full constructional
details provided.

HOW TO BUILD YOUR OWN METAL AND
TREASURE LOCATORS

BP32 $5.92
Electronic and practical details on the simple and
inexpensive construction of heterodyne metal locators.

HOW TO MAKE WALKIE-TALKIES
BP43 $5.12
This treatise on low power transmitter-receivers (walkie-
talkies) covers many aspects from licensing requirements
and bands, through practical circuitry and construction to
the various types of aerials that may be used.

PROJECTS IN OPTO-ELECTRONICS
BP45 $5.92
Included are simple circuits using ordinary LEDs as well as
more sophisticated designs such as intra red transmitters
and detectors, modulated light transmission and also
photographic projects etc.

RADIO CIRCUITS USING ICS
BP46 $4.64
This book describes ICs and how they can be employed in
receiwvers for the reception of either amplitude or frequency
modulated signals. Also discussed are stereo decoder
circuts, quadrophonic Gircuits and voltage regulator
devices.

POPULAR ELECTRONIC PROJECTS
BP49 $4.96
Includes a collection of the most popular types of circuits
and projects which cover radio, audio, household projects
and test equipment.

HOW TO BUILD YOUR OWN SOLID-STATE
0SCILLOSCOPE

BP57 $5.12
Project divided into sections for builder individually to
construct and test — then assemble into complete
instrument. Includes short section on scope usage.

SINGLE IC PROJECTS
BP65 $5.12
Simple to build projects based on a single IC. A few
rojects use one or two transistors as well. A strip board
ayout is given for each project plus special constructional
and setting up into. Contents include low level audio
circutts, audio power amps, timers, op-amps and
miscellaneous circuits.

ELECTRONIC GAMES
8P69 §5.92

A number of interesting electronic games projects using
ICs tor both the beginner and advanced enthusiast.

ELECTRONIC HOUSEHOLD PROJECTS
BP71 $5.92

Most useful and popular projects for use around the home.
Includes two-tone buzzer, Intercom, smoke and gas
detectors, baby alarm, freezer alarm etc. etc.

REMOTE CONTROL PROJECTS

BP73 $6.56
Covers radio, infra-red, visible light, ultrasonic controls.
Full explanations are provided so that the reader can
adapt the projects for domestic and industrial as well as
model use

POWER SUPPLY PROJECTS
BP76 $5.92
This book gives a number of power supply designs,
including simple unstabilised . fixed voltage regulated
types and variable voltage stabilised designs. The designs

are all low voltage types for semiconductor circuits.

PO;’ULAR ELECTRONIC CIRCUITS — BOOK 1
BP80

Yet more circuits from Mr. Penfold! Includes audio, radio,
test gear, music projects, household projects and many
more. An extremely useful book for all habbyists, offering
remarkable value for the designs it contains.

EL%CTHONIC PROJECTS USING SOLAR CELLS
BP82

Includes a number of projects that benefit from solar power
and obviate the problems encountered with batteries,
such as weight and bulk. frequency of replacement, and
fallure when batteries are exhausted.

DIGITAL IC PROJECTS
BP84 $6.56

Companion to No. 225 Practical Introduction to Dgllal iCs
and BP61 Beginner's Guide to Digital Electronics. The
projects included in this book range from simple to more
advanced projects — some board layouts and wiring
diagrams are included.

AUDIO PROJECTS
8P30 $6.56

Covers a wide range of audio projects including pre-
ampliters and mixers, power amplifiers, tone controls and
matching etc. A number of board layouts and wiring
diagrams are included.

continued on page 62
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MAGNIFICENT! NEW 5000

DAVID TILLBROOK HAS DONE IT AGAIN!! 5000 SERIES 1/3
y S G JOR R S IS N S R U

)OO SERIES GRAPHIC E (!UALLSI* RS

Latest addition to the thoroughbred 5000 Serijes stable! David Tilibrook has once again produced a ‘No Compromise’ design.

This new component, a 1/3 octave equaliser, gives you ABSOLUTE CONTROL over the acoustics of your particular ilstening enviroment. Y ou
get 3 SEPARATE CONTROLS for every octave of audio bandwidth to virtually eliminate the subtle nuances that are particular to your iisten-
ing area.

1/3 octave equalisers have been used by professional engineers in Recording Studios and live concerts for over a decade now, Itis no accident
that the advent of the 1/3 octave equaliser and studio quality live sound have gone hand-in-hand. BUT THERE'S A CATCH. One of these
equalisers is not enough. You will have to buy 2 (for stereo). Quite a lot of money — but worth it |f you want the best.

The Jaycar kit includes a fully prepunched plated chassis, pre-

For those whose budget does not extend to punched heavy gauge front panel with silkscreened front
$389, may we suggest the 2010Mkil A octave panel to match the other 5000 components. It is absolutely y
(10 band) equaliser. This unit Is rack mounted original. You can purchase the kits one at a time for $199 ea.

and in the same format as the 5000 series equal- or, for two, $389 — a $10 saving. If you are one of the hun-

iser. It is stereo (in one 3%’ cabinet) with one dreds of happy 5000 users we are convinced that you will be
slider per octave. Basically an upgrade of the just as delighted with this unit.

ET! 485 graphic, it represents outstanding value

for money at only $139.00. BUY 2 AND SAVE $10 = ONLY $389

"BLACK MONOLITH® 'BLUEPRINT”

5000 PREAMPLIFIER

‘One Swallow does not make a spring’

Neither does a few gold RCA sockets!
Severai o} our competitors are imitating ous “Blueprint” preamp by adding a few bits and pieces, notably
gold plated RCA sockets 1o theis standard kits. Unfortunately they have missed the point. We supply
gold plated sockets in our “Blueprint” preamp but only where it makes sense 10 do this, i.e. on the
inputs — NOT the outputs, 16 jold sockets are provided by us. This, Rowever, does not make a “Blue
print”. THIS D0ES

Low capacitance screened Cable - 12 metres of it. NOT Taiwanese cable as suppiied in other kits. Qus

cable costs us NEARLY 5 TIMES MORE than the Taiwanese stuff

Origenal ETI designed front panel. Nn( an “AOAPTION". Qus front panel is by far the nicest,

Factory pre-tinned PCB's 1o reduce chances of dry or noisy soldet joints.

Quality LEOs, polished fimish, multicoloured display.

IC sockets on hine amp board.

Speciat rear panel,

Special low noise selection LM334H NOT CH device in M C. preamp.
O N L Y Thermaltoy (U.S. made) heatsink on 7805 regulator
Enghish Lorlin selector switches.

Apart from e 16 yold RCA's we throw ina pair of gold plated line RCA plugs - worth $5
Special Nylon rear panel grommets.
Once again, imitation is the sincerest form ol Hattery. The Black Monotith 5000 Mostet Power Amp has $2 9 9 So don’t "Swaltow™ the lacts before they are properly digested?!
the following EXCLUSIVE leatures: You can't make a silk purse out of a sow’s #ar. Send SAE fos lull specs.
Berylluim Oxide {Space Age ceramac) T0-3 washers. (Not Hiimsy mica)
Jig drilled #nd extruded heavy gauge, anodised heatsink bracket.
SUPERFINISH front panel. STILL THE BEST now with blind tapped holes.
New heavy duty heatsinks for the driver transistors. 100% extia heatsink area and black anodised for
greatet ethciency. {Not in original design),
Ventilation holes in metalwork at critical points. (Notin original design).
Ex1ra 3 pin OIN socket on reas panel (total 2) to power new 5000 components. (1/3rd Octave 5000
series Equaliser coming™s00n!}; Not in original design but now & must with the new additions in the
family.
IF YOU THINK THAT YOU CAN SAVE MONEY ON THESE KITS ASK YOUR SUPPLIER IF HE
WII.I.IGIV'f YOU ALL OF THESE FEATURES AT THE PRICE. MAKE SURE THAT YOU GETITIN
WRITING
A PRICE RISE ON BOTH KITS i.e. SALES TAX ANO METALWORK ETC.) IS EXPECTED SOON!
BUY THE BEST FOR NO MORE
Write in (SAE ) for a new glossy leaflet on both amps.

BLUEPRINT $275

SPECIFICATIONS ETHA7BMM Moving
POWER OUTPUT Around 100W RMS into 8 ohms [ i AN
FREQUENCY RESPONSE  8Mz to 20kHz, +0 — 0,4dB SP E c I F l c ATI 0 N s Frequency Response Conforms to MIAA Equaiiation Q208
2 8Hz to 65kMHz, +0 — 3dB Totsl Marmonic 0,001%, 1kMz, 10mY AMSinout
ote: these figures are determined soley by passive 3-.:«.. N
iltors =S 2898 with smmpect 10 5m ot signa
INPUT SENSITIVITY 1V RMS tor 100W output Fraquency Remonse Migh level inout: 15HE-1300H2, +0, 6 WPaiv N o
HUM — 100dB below full output {ftat) .n,;',':m:fﬂﬁ::;(‘:.::‘““‘h““ —y e gremy e ok shortea et
NOISE —116dB below full output {flat,20kHz bandwidth) Ditortion 16 0,003% on ' inou tlmiy ot resolution S/N retio Ay, SmVi oMy
2nd HARMONIC <0,001% at kHz (0,0007% on prototypes) at 100W e Erh MU
Q3 g A-weigh tea 0B 98ab
OISTORTION output using a 56V supply rated at 4‘1 continuous BiNIQ e, Highiovet sy sy T et o E TI-478MC Maving P
<0.003% st 10kHz and 100W et ‘é‘"“‘ VA ez MV col gt v
- Gain 26
%’&;"OARR#ngC hLou b:;:r:::lp::‘;qumclu less than 10kHz snd all MM it e i, i ot o i Froquancy Hespane B s
A R 1,
TOTAL HARMONIC Bolsrmhad by 2nd harmonic distortion (see abovs) vt comec g BEAS fiat T "UTS Dikordes
OISTORTION 9208 Arweighied - 25y ol ot morieg
INTERMODULATION <0,003% at 100W (50Hz and 7kHz mixed 4;1) c o, with ot oy g
OISTORTIO nowt, et fy h react to ful 5nV fat, ofter MIAA Eq. ingut shoried
STABILITV Undongifiois) “?‘,‘;. ;ﬁ‘{“’;g}ﬂm“‘" 4oV ‘A°, et AIAA Eq inpul shorted




SERIES COMPONENT

gCTA\"E GRAPHIC EQUALISER — BRILLIANT

¥ X X X X
WIRELESS GUITAR LINK

— low cost breakthrough! é%«

i 1Y

&y,

SPECIFICATIONS

EFFECTIVE RADIATED
POWER OF TRANSMITTER
RELIABLE RANGE

INPUT SENSITIVITY

Jomw

Over S0 metres
Varable down 1o
15mv {RNiSt

6008 with typcal
tunen
88— 100 MH¢2 ie low
lunused) part of FM

SIGNAL TONOISE
Now you can roam almost anywhere
without the hassle of a tralling cord
back to the mixer or amp. The Muso-
link simply <clips to either your bélt or
gultar strap and transmits back to any
FM tuner. IT works on the largely un-
used sectlon of the Australlan FM band

TUNABLE FREQUENCY

FREQUENCY RESPONSE 10H7 10 16kHz
(Flatter than most

tuners)

FREQUENCY STaBILITY Similar 10 the
trequency stabitity of

fugh quaiity FM tuner

P in s wyoucaniacemany  The FM tuner then connects to the PA
A COMPACT ik units within H
Py - s bang wimowt 917ECT OT thru a mixer. The resuits are

spectacular and reliable. The transmitter
is very stable. The massive price re-
duction Is due to the fact that you
don’t need a special crystal controlled
receiver, just yoyr FM tuner.

interference 10 sach
other

25 houn continuour
lathaling)
Nicad charging socket
low battery indicator
LED mounting clip

BATTERY LIFE

FACILITIES

*x kK% Kk K &

F/;O W

-
"

8 CHANNEL MIXER
KIT

The Jaycar 8002 Miner was originally concerved 10 be the successor 10 the very popular E T1414 Master Moer
The 413 was basically configured a1 & ‘stage’ mixer 8nd suMcred from 8 number of sevare technical limitations
notably poor signal-tonoite figures. Enarmous advances in Audio IC's hove occusted since the 414 was de
slgned, Jaycar engineers have taken advantige of this. The incredibly low nowe and distor@on figures ol the
8002 are » testimony 10 the sound basic design of the mixsr coupled with the perlormance capabihity of these
IC’s. Whiist the BOO2 Is the ideal 8 channel compact stage mixer, other applications have been kept in mind.

AS A “STUDIO” MIXER. The pnime requirement of & studio mixer 15 that it must be quiet

+.8. have good

S/N. Due 10 the fact that the “miracle’ 5534 1C's are used bn the BOO2 studio applications are entirely feasible
In 8ddrtion to this, metal film resistors are used in crivical signal areas.

AS A DISCO MIXER. The balanced Input teature of the 8002 is not really necessary tor daco use. This sec.
tton can easily be by passed with either 8 moving magnet (Dynsmic Cartridge) preamp, or 8 moving coil preamp
The semible format of the 8002 and tremendous equalization facilities should make this mrer popular lor
disco use.

‘supersiren’

Incredible CMOS circuit drives a Motorola
piezo horn (KSN 1038A) to achieve ext-
remely high sound pressure levels. Makes
a great alarm and only draws — would you
believe — SmA average?

Runs for ages on a 9V battery. You can
get the electronics including the PCB for
only $5.00. KSN1038A only $17 extra.

Ref: EA 11/82 FROM $5.00

Send SAE for
full details +

details on use
as stage mixer

Balanced (600 Ohm) Mic. Inputs/Line Inputs.
Cannon Connectors included in the price.

Bass, Mid & Trebie Equalization on each Input.
“Effects” {i.e. Echo etc.) capability.

Foldback and Stereo Pan on ALL 8 Inputs.
60mm Siide Faders used throughout.

19"’ Rack Mount capability {or Console Mount).
Professional Black Front Panel with Format borders & multi-
coloured knobs to assist function identification.

VU Metering.

VO
KITS

EA KITS
Le Gong — Electronic Doorbeil Ref: €A3/81 $14.95
PC Birdies — Duelling Canary Sound Ref: €AS/81 $14.50

Cudiipp Cricke1 — Circuit drives you crazry Ref: EA2/82

Vocal Canceller — Insert your voice on1o records Ret: EA4/82
VOX Relsy — Open doors with 8 handclap Ref: EA4/82
Metronome = Stick 10 the heat when leaming Ref: EA2/82
Fuzzbox ~ Funky guitsr sound Ref: EA1/81

EPROM Programmer ~ Cheap EPROM programming Ref: EA1/82

Guitar Booster — Play your guitar on the Hi Fi Ret: EA6/82 51450

Onscreen Graphic Analyser — 8 must for the asdiophds EAI/B1 $106.00

Casserte Deck Audio Test Unit Raf: EA10/81 $45.00

Musicolour IV — Coloured lighting lor your Hi Fi $85.00

Photon Torpedo — Alien v sders game Ret: EA9/B1 52950
ETHKITS

445 — Genaral Purpose Preamp :‘; 3

449 — Balanced Microphone Preamp S0iso

7 581 — 115V @ 200mA Power Supply - Tranny induded $29.50

~ 330 = Cor Alarm - works well $24 50

482 — Sound Bender - Daleklt £12.00

446 — Audio Limiter )

479 — Bridging Adaptor ETI3/B2 §79.50

499 - 150W MOSFETP.A. Amplttier ETIZ/B2 L

498 ~ Preamp for above 00

480750 — 50W Economy amplifier = quality version P

480/100 — 100W Economy amplifie, — quality version S

58 — Low Ohms Meter ET111/81 800

729 — UMF Masthead Amplifier ey

735 ~ UHF Convertor S9.00

477 — 5000 Serwes MOSFET Module — Quality 5

478MC — 5000 Series Moving Coldl Preamp $aco

A78MM - 5000 Series Moving Magnet Preamp Saao

458 — 5000 Series Peak Reading Level Meter

Ref: EA 11/82

3950

What will they think of next???| Sensational project that detects the
current drawn by one appliance to switch on up to 4 others —
AUTOMATICALLY!

Great for computers, component Hi Fl etc. when you have to norm-
ally switch on several Items In a system. WIill switch total {oad of
240V 10A.

Complete kit Including outlets, box, malns relay etc. ONLY $39.50

Jaycar

““NEVILLES CORNER" Cnr CARLINGFORD &
PENNANT HILLS Rd.
CARLINGFORD

125 YORK St.
SYDNEY 2000
Phone: 264 6688

Telex: 72293 Phone: 872 4422
Mail Orders To: BOX K-39 HAYMARKET SYDNEY 2000
MINIMUM POST AND PACKING CHARGES NEW SHOP HOURS

$6-$9.99 1$1.20) $10-324,99 ($2.40}
$25$49.99 (33.50) $50-$99.99 ($4 60!
$100 up ($6.20)

Mon-Fri 8.30 to 5.30pm
Sat 830 to 12.00pm
Thurs nignt to 8.30pm

MAIL ORDER
$5.00

&7




These pages are intended primarily as a
source of ideas. As far as reasonably possible
all material has been checked for feasibility,
component availability etc, but the circuits
have not necessarily been built and tested in

deas for
Experimenters

our laboratory. Because of the nature of the
information in this section we cannot ‘enter
into any correspondence about any of the
circuits, nor can we produce constructional
details.
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Traffic lights

This circuit for a traffic light system
that can be used in model town applica-
tions or for a child’s toy has been
designed by C.A. Symes of Flynn ACT.

The six JK flip-flops form a sequence
counter to achieve the same sequence of
operation as traffic lights using red,
green and orange LEDs.

When the circuit is switched on, R5
and C6 set the flip-flops ICa and IC3b
and the other four flip-flops are reset.
This turns the lights on in the correct
sequence.

56 -— November 1982 ETI

A one second clock is formed by IC4
and its associated circuitry, but the
clocking of the flip-flops is inhibited by
the NAND gate IC5a. IC6 forms a 30 s
monostable flip-flop. Pin 3 is usually
high for 30 s, then it goes low and the
gate IC5a goes high and the clock then
pulses the flip-flops.

The traffic lights then change from
orange to red (green in the other direc-
tion) at a 1 s step rate. IC5b output
changes from low to high as either
orange light switches on. When the

orange light switches off and the red
goes on the output of IC5b goes low. This
sends a pulse through the diode D1
which causes the monostable output to
go high again and disables gate IC5a
again for a further 30s.

Resistor R4 holds the trigger line of
IC6 high to prevent false triggering of
ICé.




JAYCAR IS NUMBER 1

A AUDIO KITS %

This unit has been extremely
popular with audlo enthusiasts
right across Australlal EA have
designed a special crossover/
booster amp just for thisunlit.
Now you gave no excuse to
bujid a subwoofer system to
enjoy those thrilling low notes
from pipe organs, syntheslsers,
1812 cannons etcll

SPECS:

Diameter 10" (250mm) Cast
Frame. QT=0.39. VAS=631
Power Handling = 100WRMS.
Free-air Resonance 32Hz *1Hz
Voice Coil = 2’ (51mm). Dia.
Magnet Assy = 3kg (6.6lbs).

A FREE SUB-WOOFER
CABINET DESIGN IS

PROVIDEDWITH EACH

ONLY $79.50 v

THE SUB-WOOFER

MODEL Sw 250

x x x sub woofer sensation

Ref: Electronics Australla June-August 1982

This compact 63 litre vented
enclosure was specifically
designed around the para-
meters of the SW250 Sub-
Woofer. [t follows the theory
ioneered by the work of
hiele, Small and Snyder. The
Jaycar enclosureis easy to build
and is made of hi i
durable materials.
walled cabinet is covered wi
an attractlve black viny| veneer,
All timber is pre-cut and the

THE
ENCLOSURE

—_—

black grille is aiready made.
Assembly takes less than one
hour.

NB. The photo shows the
prototype which was fini-
shed In white. The production

units are only avatlable in black
Freight anywhere in Australia

79 .50 only $10.00.

AMPLIFIER/FILTER UNIT

ONLY
$79

Amplitier Module
Transtormer to
sult

Metal case specially made

to sult Including front
panel, herdwasre etc.(not &

twin 25 case). Only $29.50

$148.00
Buy the lot for only
REF. EA JULY 1982

State-of-the-art power Mosfet technology combined with
an active low pass filter results in a sub-woofer amp with-
out equal anywherel!
FEATURES: Around 100WRMS Drive capabillty.
Low pass (sub-woofer) fiiters on board.
Can hook-up to pre-amp vut or power-
amp out.
Power su

$125.00 if you purchase
(Transformer needed.

$79
$39.50

the enclosure and woofer
at the same time.

ply on board.

* )
TEST EQUIPMENT

= Extremely versatile power supply:
EA dual tmklm P/s Will give ;Ius & minus 1.3V to 22V
at up to 2 amps PLUS A FIXED
+5V@0.9A, The supply is comp-
letely protected against short
circults, overloads and thermal
runaway. A large meter with
voltage calibration is supplied as
well as IC sockets. A quality kit,

48450 - crvere
Digital Storage CRO
Adaptor ‘770

Not only can you avoid buying
an expensive CRO but you can
have the features of the REALLY
expensive onesl! *Can display
very slow waveforms * One shot
triggering * Inbuilt graticule shows

- ey (% - . 4 i -
on TV screen * Crystal locked e ~ e W g Sorsllly 4 ‘
timebase * DC-100kHz band- 4> 5. 213 3.9 "

width * Capable of storage oper-
ations.  Ret Feb 1982 EA

NLY $39.50)
MULTIBAND

MARC NR82::::v

AS REVIEWED IN ELECTRONICS AUSTRALIA AUGUST 1982
Virtually continuous coverage from 145kHz to 470MHz in all modes.
AM, FM, SSB, CW. Built-in VFO, Squeich, RF Gain, Antenna trim
and dozens more features!!

Measures a huge 484(H)x355(W)x165(D)mm and welghs 5 kllos (plus
batteries!!) Fantastic performance from one radio.

$10 frelght anywhere
in Australla,

—
NEW SHOP MOURS
Mon- Fri 8,30 to 8.30pm
Sa18.30 10 12.00pm
Thurs nign1 10 8 30pm

MINIMUM MAIL
ORDER $5.00

$25 $49.99 {$1.50) $50599.99 ($4.60}

POST AND PACKING CHARGES
$5$9.99 151,20) $10 524,99 ($2.40)
$100 up §£6.20)

GOOD-BYE 3002

This 2x300WRAMS P.A, Head is @ classic road smp.
Ruggedly constructad, 19° rack mount makes an

ideal main P,A, or foldback unit. Great for Disco

use as well,

We are discontinuing this amp because it is bacom-
ing too expensive o make, The meialwork cosis
alone now account for well over 50% of the uni
Becsuse of this we have reluciantly decided to
discontinue the unit.

You cen grab one now while thoy last for only
$399

Send SAE for
full spec. sheet. .D_ATA g’
——

ine @

LOW IMPORT
PRICE

magaz
binder =

Keep your precious (and expensive) magazines in order for easy

125 YORK ST. SYDNEY 2000
Ph. 264 6688 Telex: 72293
Mail Orders To:

Box K-39 Haymarket 2000

reference. Smart blue colour with gold lettering. Heavy gauge and
richly chromed metal fittings.

“NEVILLES CORNER"

Cnr. CARLINGFORD &

PENNANT HILLS RD.

CARLINGFORD Ph: 872 4422
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what am I raving about? Well, having one of the World’s finest home stereo systems
(the brilliant ETI 5000 series amp and preafnp together with my beloved B & W DM II
loudspeakers of cowrse!), I couldn’t resist building ETI’s 5000 series 1/3 octave Graphic
Equalizers. I have been pestering ETI for well over a year — and at last the many 1000’s
of 5000 series owners have the opportunity to complete their system with another

classic, no compromise DAVID TILBROOK DESIGN. Details are on th

DIGITAL FREQUENCY METER
See Electronics Aust. Mag. Dec. 81-Feb. '82
500 MHZ, 7 DIGIT RESOLUTION PLUS
PERIOD MEASUREMENT FEATURE

IMPORTANT NOTES:

(1) This project is well within the scope of the
“not so experienced’’ asvirtually ali components
are contained on a single PCB.

(2) ALTRONICS USE ONLY THE SPECIFIED
INTERSCIL LSI — BEWARE OF INFERIOR
KITS THAT DO NOT CONFORM TO THE
ORIGINAL DESIGN.

* Screened front panel * Bright high efflciency
7 segment display * FrequenCy ranges
0-10MHZ, 0-50MHz, 10-50MH2 (with optional
pre-scalerS * 4 gating times — 01, .1,1,10
seconds. * 4 period measuring ranges 1, 10,100
and 1000 input cycles give 0.1uS resolution.
- tivity — 10mV to 30MMHz,
1 50MHz @ 1M input impedance,
200mV at500MH2 @ 75 ohms input impedance.
* High accuracy — typically better than 005%/
count uncalibrated,
Costs a fraction of commercial counters,
EXCLUSIVE ALTRONICS KIT FEATURES:
* JC sockets provided throughout.
* Low aging 10,000 MHZ XTAL.
* Thermailloy heatsink for 5V regulator,
*  Quality Pactec Instrument Case
$119.50

K 2500 (60 MHZ version) . . . .
.$ 26.00

K 2501 Pre-scaler . . ... ....
(add tfor 500 MHZ version)

this ad. Cheers S

e other page of

FUNCTION GENERATOR WITH
DIGITAL DISPLAY

[ -
‘ii' ,g- ” = |

“ - W, VIR LAV RATOR " 1
- M—J
—

< T .,

EA’'s new Function Generator covers the
frequency range from 15H2 to 170kHz in three
ranges witly coarse and fine frequency controls.
An economical 4-digit display has been in-
corporated to eliminate dial calibration. Sine
wave distortion can be trimmed to around 0.5%.

See EA April, 1982

* THE EVER POPULAR *
MUSICOLOUR IV EA PROJECT

. MUSICOLOUR IV
|
\‘

Combination Colour Organ and Light Chaser.
Four channel colour organ. Internal micro-
phone or connect to speakers for colour organ
operation. (The lights connected to each
channel pulse in beat to the music proportional
to portion of frequency spectrum concerned.)
Four chaser modes forward and reverse. Out-
put lamp load capacity a massive 2400 watts

that's 100 party globes. Full instructions
and every last nut and bolt inciuded, Great
for parties, shop signs, display windows etc.

K 1004 $79.50

ALTRONICS POWER SUPPLY

BASEO ON EA LM 317K PROJECT
Every workshop, school and hobbyist
should get one now!

Overload and short circuit protected.

Full voltage and current metering.

3-32 vott output at 1 AMP,

Uses LM 317K variable regulator.

Full instructions and every last part included.

VALUE PLUS!

GREAT NEW MOSFET PA-AMPLIFIER
KIT FROM ETI
See June ‘82

150 watts power output

UNCONDITIONALLY STABLE - SOUND
STUDIO SPECIFICATIONS
OUTPUT IMPEDANCE Selectable to low Z

volce coll or 100V or 70V line out.
INPUTS 2 mic inputs HI or low Z with
speech filter.
1 Aux. input.
* Low noise 5534 op amps used.
* Noble W/wound power resistors, used in
output stage for guaranteed stability.

*»« ALTRONICS EXCLUSIVE » » »
All due respects to ETI, but we felt the
original case was lousey So we've brought
out ours utilising dur smazzy H 0400 Bilack

Rack Cabinet,
It looks terrific!! And for this month only,
it's the same price as the original version

K 5035 ONLY $239.00

TRANSISTOR ASSISTED
IGNITION WITH DWELL
EXTENSION

Petrol $2.00 a gallon — Good Grief!

Yes, it's bad enough paying $2.00 a gailon for
petrol without waisting a fortune on an out of
tune engine. Fit this transistor assisted ignition
kit in minutes and start saving money from the
very next petrot stop. Easy to buiid!

FEIA CaPACITANGE wgTen

CAPACITANCE METER
Electronics Australia Project. Measures | PF
99.99 UF, 240V Mains Powered. Bright LED
Dispiay, Easy to bulid. Complete kit of parts
and full instructions,
¢ % ¢ EXCLUSIVE TO ALTRONICS * * »
Each kit now includes precision measured
capacitors for accurate calibration of each

K 2520 . $45.00

DUAL TRACKING POWER
SUPPLY

X

4+ 1.3t0+22V @2 AMPS + 5V @ 0.9 AMPS

Unit is fully protected against short circuits,
overloads and thermal runaway. Pos and Neg
supplies track within 1MV, voltage adjustable
to within 10MV.,

+ Uses .25% linearity 10 turn pot.

* High sensitivity meter.

Essential tor every school, workshop and lab.

Easy to build!

See Electronics Australia March 1982

GO ANYWHERE 240V PWR. KITS

See EA May and June 82, These great new inverter
kits enabie you to power 240V appliances for your
car, caravan or boat. (From Standard 12V
car battery.)

40 WATT

Suits smail apptiances, i.e. turntable, tape deck,
shaver etc. Varlable frequency adjustment
enables accurate speed control of turntable
motors.

Ic
Sockets
Provided

K6700

300 WATT
Fully regulated and overload protected
XTAL locked frequency.

* * * * *

NOW USING HIGH EFFICIENCY
C-CORE TRANSFORMER
* * * * *

Use to power hi-fi, TV sets and for
emergency lighting.

$55.00

« Gold plating on both PCB edge and edge
connector.
« Low age rate parallel resonant X TAL used.

* Sockets for ail IC’s.
K6750 . . . $199.50
$10 DELIVERY ANYWHERE

IN AUSTRALIA!

ALTRONICS GUARANTEE
Nominate Jetservice Delivery with your
order and we guarantee to deliver quicker
than any other Australian supplier — it
doesn’t matter where you live — from
Townsville in the North to Hobart

ALTRONICS delivers faster!

ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...
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At last a graphic worthy of the 5000 NAMETAG
SERIES 5000 1/3 OCTAVE GRAPHIC EQUALIZER

Another brilliant DAVID TILBROOK no compromise design

Free
Jetservice
over-night
delivery on
this Kit
Nov. & Dec.

SPECIFICATIONS:
Noise — at zero gain and 20 KHZ Bandwidth — 102 db, Distortion 1 KHZ —
ty;;lcally .007%. Bandwidth — 12HZ — 105 KHZ + 0 — 1 db. Boost/Cut — + and

ALTRONICS EXCLUSIVES:

* All 1C sockets provided * Quality series Racking Case suppiled * Genuine
Phillps Synetics Low Nolse 5534 1C op amps suppliled * Specially Imported high
accuracy linear sfide polentiometers empiloyed for precision control adjustment.

(NOTE: Not compromise *“Null Centre” types that some suppliers offer.)

See ETi Magazine November 1982 $199.50

STUDIO FORMAT
ETI 5000 STEREO CONTROL PREAMPLIFIER

There have been countless accolades exclaiming this brilllant design by Australia’s
top audio design engineer David Tilbrook — and with good reason!

As a demonstration of our faith In this ciassic designed preamplifler we proudly
release the STUDIO FORMAT 5000 PREAMP which inciudes some very worth-
while refinements as detailed here:-

* Gold plated RCA Jacks on all phono inputs * 1 x pair gold plated RCA Line
Piugs, suppiied * Military spec. National Semiconductor LM 394's employed
* Low capacitance screened cable, supplied; 1C sockets provided throughout;
Multicoloured led dlsplay * Metal flim 1% reslstors used throughout ail audlo
circuitry » Pretinned PCB's » Satin Black brush finished, aluminium control knobs

DELUXE STUDIO FORMAT 5000 PREAMP KIT Complete kit
includes all ETI specified parts plus the Studio Format Package. Full instruction
booklet inciuded. SEE ET!I MAG. JULY ‘81—0OCT. ‘81 FOR FULL DETAILS.

$275.00

ETI'S BRILLIANT NEW
DIRECT-CONNECT COMPUTER MODEM

Employs unigque ‘Commutated Fliter’ design over-
coming virtually aii the problems invoived with
conventional modems,

Super flexlble unit faciiitates communications
between computers over cables, the telephone net-
work and radio links.

Unit connects to a standard RS 232 interface and is
capabie of both 1200/75 Baud and 300/300 Baud
transmission and reception * Line switching; answer
and dlaling facilities on board.

EXCLUSIVES: * Plated through, double sided PCB
* Complete set of IC sockets * Kit requires 85 iN914
Diodes for programming these are included * Ceralock
resonator and matching balanced load capacitor used
for long life and high accuracy * Telecom approved
isolating transformer and Reed relays included.

(See ET1 Oct 82) $169.50

MODEM MONITOR AND CASE OPTION 1

&0 b '

——
Having bullt the modems for our own computer use
ALTRONICS strongly recommend (as do ETI) the
inclusion of Audio and Visual Monitoring (signal
strength). Our K 9645 includes all the components
listed on Page 23 October ETI, custom ALTRONICS

PCB, speaker, panel meter, front panel and case to
house these options plus the full modem.

K 9645 Modem Option | ONLY $30.00

ETI 5000 STEREO MOSFET AMPLIFIER

See ETI magazine Jan, ‘81—April ‘81. New generation mosfet power semis

facilitate David Tilbrook's classic power amplifier. Listening tests prove it

surpasses even the best in conventional amplifiers In low fatigue, high definition
audio. Completely uncoloured crisp sound purity.

EVEN BETTER: This beautifully

engineered amp design is based

principally on two identical printed

circuit boards with a minimum

of other wlrlng thus enabling even

a relative ‘“‘beginner’ to accomplish

bulldlng this project as long as the step by step instructions are followed.

The ALTRONICS Kitincludesthe DELUXE FINISHFRONTPANEL HEATSINK

* Original specified chassis bar design case * All metal work finished satin black

* Flux shorting strap transformers used to minimise hum * Low leakage power

supply electrolytics

SPECIFICATIONS: Power Output: 100 watts into 8 ohms x 2. Frequency

Response: 8 HZ - 20 KHZ + 0 db — .4 db. Noise: 116 db below full output,

Input sensitivity: 1V RMS for 100 W output. Distortion: Less than .001% at
1 KHZ and full output. Stability: Unconditionai stable.

$289.00

COMPLETE MOSFET AMP KIT K 5005

LOUDSPEAKER PROTECTION KIT

Protect your valuable loudspeaker system with this easy to build, professional

appearance kit. This easy to construct kit, based on the latest ET| deslgn (Oct.

‘82), provides both DC and overpower protection for your valuable Hi-Fi speakers.

Self-powered unit disconnects the speakers within 1/10th of a second of a fault

occuring yet in no way effects the sound quality.

The ALTRONICS Kit comes In a superb 1 unit rack box Including quality

siik screened front panei.

EXCLUSIVES: * LED Monitoring of channel cutout * Fujitsu 10 amp relays

* ALTRONICS Kit, stereo unit complete to last nut bolt and washer * Input/

Output speaker table terminals supplied.

Instail it In minutes — no AC or DC connections required — simpiy connects
into the ieft and right channel speaker lines.

K 5050 Stereo Rack Version

NEW UNIVERSAL DC-DC INVERTER
SEE ET) MAG. SEPT. 1982

Rated at 200 watts this versatile inverter can be simply
configured for virtuailly any desired input/output
voltage required by the winding format of T2.

Typlecal input voltages: 12/24/32 V. Typlcal output
voltages available: + 50, + 15, + 40, 14

Now you can use high power hi-fi and PA amps for
your boat, caravan etc.

K 6509 includes metal case

40W FLUORESCENT LIGHT INVERTER
FOR 12V BATTERY OPERATION

Self-oscillating, push-pull inverter operates above
the available frequency range and is capable of driving
two 20 watt or one 40 watt fluorescent tube to 150%
of normal (240 volt operation) efficiency.

Great for camping, working on the car, and of course,
during power blackouts!

Complete boxed kit, including all
K 6505 Includes Meter Case

winding wire.
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SINGLE CHANNEL SPEAKER
PROTECTOR KIT

For the economy conscious the same electronics
employed with the K 5050 are available in
single channel format. Jiffy box, printed front
panel and all terminals suppiied.

BANKCARD JETSERVICE

DELIVERY NEXT DAY

$2 DELIVERY AUSTRALIA WIDE we process your
order the day recelved and despatch via Australla Post.
Allow approx. 7 days from day you post order to when
your receive goods, Weight limited 10kgs,

$4 DELIVERY AUSTRALIA WIDE we process your
order day received and despatch via Jetservice for delivery
next day,

BANKCARD HOLDERS CAN PHONE ORDER UP TO
8PM (EST) FOR NEXT DAY DELIVERY — SOUNDS
INCREDIBLE DOESN’'T 1T? Alright you cynics just try
us! Weight 1imit 3.3kgs. Jetservice cannot deliver to P.O.
box numbers (Australia Post would have a fit).

$10.00 HEAVY HEAVY SERVICE - AUSTRALIA-
WIDE All orders over 10kgs must travel on the heavy
service, that is road express. Dellvery time 7 days

" ALTRONICS

105 STIRLING ST., PERTH
FOR INSTANT SERVICE

(09) 328 1599

All Mail Orders: Box 8280 Stirling St, Perth, W.A. 6000

BANKCARD JETSERVICE

ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...




deas for Experimenters

Cunning light controller

This circuit can be used to switch a light
on or off as a person walks in or out of a
room. If two sensors are arranged either
side of a doorway (infrared trip switches,
like the ETI-570 from Jan. ’82, for
example) they can drive the two inputs
to this circuit, IN1 and IN2. You could
also use pressure mats, like those used
with burglar alarms.

When IN1 is activated as you start to
walk through the doorway (low-going
pulse), IN2 is disenabled. The IN1 pulse
is stretched such that the output of IC3a
is still high when IN2 receives a pulse as
you pass through the doorway. The twe
pulses are fed into an up/down counter,
IC2, IN1 driving the UP inputs, IN2 the
DOWN input. The counter will count up

Scope Laboratories, who manutacture and distribute
soldering irons and accessory tools, have offered to
sponsor a contest with a prize to be given away every
month for the best item submitted for publication In the
'Ideas for Experimenters’ column — one of the mosi
consistently popular features in ETI. Each month we
will be giving away a Scope Panavise pc board holder,
model 333 — as described In News Digest, p.8,
October '81 issue. Selections will be made at the sole
discretion of the editorial staff of ET) Magazine. Apart
from the prize, worth about $70, each winner will be
paid $10 for the item published. You must submit
original ideas of circuits which have not previously
been published. You may send as many entries as
you wish.

RULES

This contest is open to all persons normally resident in
Australia with the exception of members of the staff of Scope
Laboratories, Murray Publishing, Offset Alpine, Australian
Consolidated Press and/or assoclated companies.

Closing date for each issue is the last day of the month.
Entries received within seven days of that date will be accepted
it postmarked prior to and including the date of the last day of
the month.

The winning entry will be judged by the Editor of ETI, whose
declsion will be final. No correspondence can be entered into
regarding the decision.
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if IN1 is activated first, down if IN2 is
activated first.

When IC2’s outputs are all low, IC4
decodes this and switches off the light
via the optocoupled triac. A switch is
added on the final output gate, IC4d, so
that you can manually control the light.
Alternatively, pin 13 of IC4 could be
driven from some other logic-level
source for additional control of the light
(from a sound, source, etc).

To set the time allowable to pass the
two sensors, 0.8 x R1 x C1 gives the
period. Note that R1 = R2,C1 = C2.

There should be not more than
15 people in the room as the counter
resets after this count and the lights
will go off unexpectedly.

Winner will be advised by telegram the same day the resultis
declared. The name of the winner, together with the winning
idea, will be published in the next possible issue of ETI.

Contestants must enter their names and address where
indicated on each entry form. Photostats or ¢learly written
copies will be accepted but if sending copies you must cut out
and include with each entry the month and page number from
the bottom of the page of the contest. In other words you can
send in multiple entries but you will need extra coples of the
magazine so that you send an onginal page number with each

entry.

‘IDEA OF THE MONTH’ CONTEST

&

240 Vac

240 Vac

By decoding the outputs of the counter
and displaying the result, you could
externally monitor how many people
are in the room. Next step is to put these
switches all over the house, connecting
the counter outputs to your computer,
and have your computer keep track of
you!

The same circuit could be used to
control an electrically-operated ‘pet
door’. You could put the sensors at a
suitable height or in a suitable place
and regulate what animals are allowed
in or out, e.g: let in the cat, keep out
the dog, let in the wombat but keep the
baby out. (Now that will require some
ingenuity! — Ed.)

This contest is invalid In states where local laws prohibit
entries.

Entrants must sign the declaration on the coupon that they
have read the above rules and agree to abide by their
conditions.

COUPON

| agree to the above terms and grant Electronics
Today International all rights to publish my idea in ETI
Magazine or other publications produced by them. | declare
that the attached idea is my own original materiai, that it has not
previously been published and that its publication does not
violate any other copyright™*

* Breach of copyright is now a criminal offence

Title of idea
Signature

Cut out and send to: Scope/ETI ‘Idea of the Month’
Contest, ETI Magazine, 15 Boundary St,
Rushcutters Bay NSW 2011.




COMPUTER % X}
ELOW $200

COMPLETELY BUILT
AND TESTED —
NOT A KIT!!

See Review
ETI
This issue
Pgs 26-27.

SEE REVIEW
OCTOBER EA
PAGES: 26,27,28,

Never before has such a comprehensive car performance computer been VOYAGER OPERAT|NG FEATURES
offered at such a low pricell Once again miracle microprocessor techno-
logy has enabled us to pass enormous savings on to youl!

But don’t let the low cost fool you. The ‘“Voyager’” car computer IS THE
MOST COMPREHENSIVE PRODUCT THAT WE HAVE SEEN. No other
car computer matches this one AT EVEN TWICE THE PRICE! You could
buy a $20,000 Holden and not get a better car computer 1!

Just check the features. We are sure that you will calculate that the **Voy- . . . e —

ager’’ represents outstanding valuel -
i

FEATURES

— INSTANT FUEL CONSUMPTION IN LITRES/100KM AND
MPG!! (MOST OTHERS HAVE ONLY ONE OF THE ABOVE)
JUST SWITCH FROM ONE TO THE OTHER AS YOU DRIVE
ALONG.

— INSTANT SPEED, TIME AND OTHER FUEL DATA.

— VISUAL AND AUDIBLE EXCESS SPEED ALARM.

INSTALLATION

The *‘Voyager'’ comes complete with an unbeilevable array of mounting
configurations, on dash, under dash or stalk mount ALL installation hard-
ware is suppiied (even a roll of insulation tapel) as weil, of course, as the
speed and fuel sensors. A lavishly lllustrated installation manuat is provided
as well as a8 comprehensive pperators manual. If you do not want to instail
the unit yourself we can do this for you for a guaranteed $39.50°. {A few
exotic cars excluded!). A typically competent £ A/ET| reader would do the
job in 3-4 hours.

* Sydney metropolitan area only.

125 YORK ST SYDNEY 2000 r —
Ph. 2646688 B v?.sv ANO PACKING CHARGES M».:‘z'\;u sno:’»:ouu:
Mail Ordors To: - | R b ile "R
Box K-39 Haymarket 2000 =

Instantaneous fuel consumption
from sec to sec as you drive,

DISPLAY : 6 digits 0.4°" high.

Two programmable speed alarms

Distance travelled since the Log
computer was last re-set

uel used since the Log Straightforward calibration.
computer was last re-set!

Metric and Imperial conversion.
Light sensor automatically
adjusts brightness of display.

Average speed over

the trip.

Average fuel consumption since
the Log computer was last re-set.!

Instantaneous speed as you
drive from sec to sec.

Elapsed time since the Trip
computer was last re-set. Can
be used as a split lap timer.

Clock with 12 hour format.
Can be operated as a stopwatch.

Distance travelled since the
Trlp computer was last re-set.

Overall dimensions: 20cm x 7. tem =
{9cm deep). Lights left on alarm,




ELECTRONIC TIMER PROJECTS
BP93 $6.56

These may have a high degree of accuracy with quartz
control or they may be quite simple designs, using only a
few components. A number of specialist timer

are car wmdscreen wiper delay unit, darkroom timer,
metronome etc.

ELECTRONIC PROJECTS FOR CARS AND BDATS

FMeen fairly simple g.: designed for use with 12V
elecincal systems in some cases can also be
employed wath 6 V and/or positive earth systems as well.

MODEL RAILWAY PROJECTS
BP95 $6.56

Projects include such things as controllers, signals and
sound effects units. Construction stripboard layouts are
provided for each project.

CB PROJECTS

$6.56
A number of usetul designs include a speech processor,
interference filters and a simpie CB radio receiver. Strip-
board layouts, wiring diagrams and notes on construction
are provided.

POPULAR ELECTRONICS CIRCUITS — BODK 2
BP98 $7.52

A companion for BP80, this book provides a wide r o of
for el&ctronm enlhu'ga:l? v\{ho are P of

ucing working projects us a cm:un ram
wnhoulrt‘t’;e aid of ng lag

MINI-MATRIX BOARD PROJECTS
BP9 $6.56

This book provides a selection of 20 useful circuits which
can all be built on a mini-matrix board which is just 24 holes
by 10 copper strips in size. Simple and easy for those with
not much experience in electronics.

MULTI-CIRCUIT BOARD PROJECTS
BP103 $6.56

All circuits are based on one sponalrydescgmdpcboard
Recommended to the less expoﬂoncod

ELECTRONIC SCIENCE PROJECTS

§7.52
These projects range in complexity from a simple colour
temperature meter to an infra-red laser. There is an
gaf:tromc clock regulated by a resonating spring and an

with a solid-state dsplay How fto build them
and use them is fully explained

AERIAL PROJECTS
BP105

.56
Practical aerial designs including active, loop and ?:rnte
which are relatively simple and inexpensive to build. The
complex theory and mathemaltics of aenal design have
been avoided.

MODERN OP-AMP CIRCUITS
$6.56

A collectnon of widely varying circuits and projects based
on the op-amp ICs.

HOW TO GET YOUR ELECTRONIC PROJECTS WORKING

Helpsyouloavercomo pvobbmolacmnmat
doesn’t work %a icating how and where to start looking
for many of common faults that can occur when
building up a project.

. of using op-amps, including small spatial needs,
. power consumption, reliable

circuit techniques
and design

TTL COOKBOOK
21035

A complete look at TTL logic circuits — what TTL 18, how it
works, and how to use it. Many kinds of practical TTL are
included. such as digital counters, electronic stopwatches,
digital voitmeters, etc.

ACTIVE-FILTER COOKBOOK
1168P $21.95
Leam how to oonslruct filters of all kinds — hoghpass

ndﬁass book is easy to understand —
advanoed maths of obscure theory is used.

$17.50
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Méil order coupon on page 99.

ELECTRONIC CIRCUITBOOK 1:
PROJECT CONSTRUCTION
312 1P $7.50
our basnc g o pro, construction, coveril
pl o power supplies, proper lorg
selectnon lroubleshootmg lechmques oscilloscope use,
custom-made enclosures, and more.

ZBO MICROCOMPUTER DESIGN PROJECTS

This book provides a complete look at the mtemal
architecture of the Z80, the heart of many microcomputers,
and even shows how 10 build a microcomputer, the EX80,
using this powerful chip.

DESIGN OF VMOS CIRCUITS, WITH EXPERIMENTS
21686P $17.50

The authors look at the tech which makes dramatic
advancements possible with VMOS, and show how these
components can easily and effectively be integrated into
common circuit 1o enhance their responses.

IC OP-AMP CO0KBOOK
$23.75

Basc op-amp theory in detail, with 200 practical, Wustrated
arcyit applications: JFET and MOSFET units are featured,
plus manufacturers’ data sheets and company addresses.

EXPERIMENTS IN ARTIFICIAL INTELLIGENCE

FOR SMALL COMPUTERS

21785P $13.25
Artificial intelligence is the capability of a device to perform
functions normally associated with human mlelllge
With this book, a small ter with extended BASIC
and some knowledge of SIC language, you can

CMOS COOKBOODK

Lo CMOS tech Seaion

s t

to ‘:aal worz:lxmtry A ml:"ﬂmvwﬂfs\?nmwm ich
lists over 100 devices, giving their p and app d
notes.
IC TIMER COOKBOOK
21416P $15.95

IC CONVERTER C00KBOOK

Wntten for the practising enginesr, technician, hobbyist or
student, this book will be an invaluable working guide to
the understanding and use of {C analogue/ and
digital/analogue converters.

OESIGN OF OP-AMP CIRCUITS, WITH EXPERIMENTS
21537P $16.50

The n of the fundamental circuits that are the basic
bmldlng of more sophisticated systems. A series of
35 expenments illustrates the descgn and operation of
finear amps, differentiators and int lors, voltage and
current converters, active filters, and more.

555 TIMER APPLICATIONS SOURCE BOOK,
WITH EXPERIMENTS
21538P $11.25

This book describes the construction of the 555 timer and
gives numerous practical examples of its applications in all
areas of electrical and computer engineering, including 17

simpie experiments.

DEg;gN OF ACTIVE FILTERS WITH EXPERIMEN}’S e
Introduction to the nnp‘ememabon and design of

© active filters using the 741 op-amp.

. DESIGN OF PHASE-LOCKED LOOP CIRCUITS,
. WITH EXPERIMENTS
21545P

| An excellent introduction lo the theory, design and

$15.95

implementation of

locked loop circuits using
various TTL and Cl

devices. Includes manufacturers’

* data sheets and descrbes the use of breadboardmg aids
_ in the wide range of | y-type exp:

= AUDIO IC OP-AMP APPLICATIONS
21558P

$13.25
This hook discusses IC op-amps and their application in
audio systems, and describes the numerous advan

and low cost.

a basic und g of op-amp theory.

. UN%EBRSTANUING CMOS INTEGRATED (:IR(:UI'I'Ss I
. This book tells you what CMOS ICs are, how they work,

:‘r\d how they can be used in electromc circuit designs.

i
ar:’:ry\cluded et Gl L
DESIGN OF TRANSISTOR CIRCUITS

WITH EXPERIMENTS

21626P $20.75

A self-teaching course o provide the background and
explanations necessary to teach the reader the art of
designing transistor circuits

GUIDE TO CMOS BASICS, CIRCUITS,
AND EXPERIMENTS
21654P $14.95

i you are already familiar with TTL devices and are ready
to examine the benefits of CMOS, this book is your
compiete source. It tells you what CMOS devices are, their
characteristics and desm rules. 22 experiments demon-
strate the concepts discussed.

PRGASCTICAL TRANSFORMER DESIGN HANOBOOK

An @asy to understand, illustration-filled gunde to
designing and oonstmcmg transformers. Reviews the
fundamental and

needed
to undurs!and transformer theory and covers general
., power losses

design considerations, transformer
and fransformer use in converters and inverters.

speci
- controlled rectifiers (SCRs) and

duct interesting and exciting experiments in artificial
intelligence.

PRACTICAL SOLID-STATE CIRCUIT DESIGN
21787p

An introductory course in ical sohd-state circuit
ign for the experimentser, designer or technician who is
interested in constructing tailor-made circuits.

SCRS ANO RELATED THYRISTOR DEVICES
21806P $19.25

Written for experimenters, technicians and engineers, this
book 1S a practical and comprehensive guide to theory,
operation, ifications and ications of sdicon-
ted thyristor devices.

REGULATED POWER SUPPLIES
21808P $29.75

Comprehensive discussion of the internal architecture

and operation of the latest solid-state regulators. Explains

when regulated supplies are needed and how 1o incor-

porate m in your projects, and discusses modem

grct:gy including linear and switching circuits and
te iICs.

ANALOG INSTRUMENTATION FUNDAMENTALS
21835p §2

Numerous practical, hands-on lab expenments and
soNed pécoblems are included, plus dlscussnons of move-

bridges,
Mlers and attenuators. No calculus i is roquired
RF CIRCUIT DESIGN
21868P

$33.95
A practical approach to the n of RF amplifiers,
impedance-maiching networks and . Uses a minimum
of compiex maths.
SOLAR CELLS
22270P $37.95

in-depth description of the basic operating principles and
design of solar cells. It also covers the lechniques
currently used to produce solar cells and reviews system
applications.

ELECTRONIC DESIGN WITH OFF-THE-SHELF ng

n comalns virtually all the information you need to design
and build electronic circuits, systems and subsystems with
readily available ICs. Shows how 1o interface them into
highly complex systems.

MODERN FILTER DESIGN
94663P $49.95

This book details the advances in active RC filters, both

from a practical standpoint and from a state-of-the-art

poml ol view. It s the first book lga‘}glves detalled analysis
nd design procedures for capacitor filters.

Cg‘;li DESIGN AND CONSTRUCTION MANUAL

How to make RF {F, audio and power coils, chokes and
transformers. Maths is is simplified.

50 PROJECTS USING CA3130 ICS
2238

$4. 32

The CA3130 is an advanced op L
wher performance than many omers “circuits often
fewer ancillary Audio projects. RF
pfo,ects Test equipment. Household projects. Misc.

PRA;:TICAL INTRO TO OIGITAL ICS e
Introduction to dnn%'&t:ldelsCs (mz!unrty TTL L:O‘O) mndl

b t t
dgmlw includes J-?nﬁj g:u:leer ‘t’lmer fy and tos

50 CIRCUITS USING GERMANIUM, SILICON
ANO ZENER OI0DES
BP36 $3.36

50 interesting and useful circuits and applications using
the anium and silicon signal diodes, silicon rectifier
and zener diodes etc.




50 PROJECTS USING RELAYS, SCRS ANO TRIACS
BP37 S

Practical working circuits using silicon controlied rectifiers,
relays and bi-directional triodes. With a minimum of
ditficulty you can use them in motor control, dimming and
heating control, timing and light sensitive circults, waming
devices and many others.

50 FET PROJECTS
BP39 $5.92
Projects include amplifiers and converters, test equipment,
tuners, receivers- and receiver aids, mixers and tone
controls etc etc. The FET used is not critical. This book is
of interest and value 1o SW listeners, radio amateurs, hi-f
enthusiasts and general experimenters

50 SIMPLE LED CIRCUITS
BP42 $3.36
50 interesting and useful circuits and applications using
the LED. Also Includes circuits for the 707 Common Anode
Display for the beginner and advanced enthusiast.

1C555 PROJECTS
BP44 $6.56
One wonders how life went on betore the 555! Included
are basic and general circuits, motor car and model
railway circuits, alarms and noise makers plus section on
subsequent 556, 558 and 559s.

PROJECTS IN OPTO-ELECTRONICS
BP45 §5.92
Included are simple circuits using ordinary LEDs as well as
more sophisticated designs such as infra-red transmitters
and deteclors, modulated light transmission and also
photographic projects etc.

RADIO CIRCUITS USING ICS
BP46 $4.64

This book describes ICs and how they can be employed In
receivers for the reception of either amplitude or frequency
modulated signals. Also discussea are stereo gecocer
circuits, quadrophonic circuits and voltage reguiator
devices.

LM 3900 IC PROJECTS

BPS0 $4.64
Unlike conventional op-amps, the LM 3900 can be used
tor all the usual applications as well as many new ones.
It's one of the most versatile, freely obtalnable and
inexpensive devices around. This book provides the
groundwork for simple and advanced uses — it's much
more than a collection of projects. Very thoroughly
recommended

50 CIRCUITS USING 7400 SERIES ICS
BP58 $5.12
50 interesting and usetul circuits and applications using
these inexpensive and versatile devices.

50 CMOS IC PROJECTS
2248 $4.64
Projects include multivibrators, amplifiers and oscillators,
trigger devices and other special devices.

SECONO BOOK OF CMOS IC PROJECTS
BP59

$5.12
Leading on from book number 224 '50 CMOS IC
PROJECTS’, this second book provides a further

selection of useful circuits mainly of a fairly simple nature.
Confents have been selected to ensure minimum overlap
between the two books.

COUNTER DRIVER ANO NUMERAL DISPLAY PROJECTS
BP67 $5.92
Well-known author-F.G. Rayer features applications and
projects using various s of numencal displays,
popular counter and driver ICs, etc.

VMOS PROJECTS
BP83 $6.56
Though primarily concemed with VMOS power FETs and
their applications, power MOSFETS are dealt with too, ina
chapter on audio circuits. Projects include audio circuits,
sound generator circuits, dc control circuits and signal
circuits

DIGITAL IC PROJECTS
BP84 $6.56
He(lrs the reader to develop a knowledge of the workings
of digital circuits. Board layouts and wiring diagrams are
included

HOW TO USE OP-AMPS
BP88 §7.52
Design notes and applications on many topics including
basic lheo?l, amplifiers, power supplies, audio circuits,
oscillators, filters, computers and control engineering. It's
written around the 741 IC but includes design notes. for
most of the common op-amps.

ELECTRONIC TIMER PROJECTS
BPS3 §6.56

These may have a high degree of accuracy with quartz
control or they mal be quite simple designs, using only a
few components. A number of specialist imer projects are
car windscreen wiper delay unit, darkroom timer,
metronome etc.

ETI CIRCUITS BOOKS 1/2/3 $2.95ea

~ Many of these circuits have been published in the ‘Ideas

for Experimenters’ section in ETI.

ETI CIRCUIT TECHNIQUES VOLS 1/2 $4.75ea
The how, what, which, where, why and how much anthoiogy
of electronic components, circuits and techniques.

test equipment
and fault finding

" AUTOMOTIVE TUNE-UP AND EMISSION

CONTROL SERVICE

21M2p $20.75
Car owners who wish 1o save money and malntain their
cars at peak performance will learn from this book how to
adjust, repair and maintain the systems that ensure best
operation.

TROUBLESHOOTING WITH THE OSCILLOSCOPE
21738P $15.95
Excelient for the professional service technician or the
serious hobbyist, as it combines step-by-step procedures
for using the scope with the specific nuts and bolts of TV
receiver troubleshooting.

EFFECTIVELY USING THE OSCILLOSCOPE
21794P $14.95
Excellent for the professional service technician or the
serious do-it-yourself, as it combines the correct step-by-
step procedures for using a scope with the specific nuts

. and bolts of TV receiver troubleshooting.

- BP34

MICROCOMPUTER OESIGN ANO TROUBLESHOOTING
21819P $26.75
Tells you how to design microcomputer systems and
make them work without an expensive commercial
development system or the need for coslly test instrumenta-
tion. The author also provides a complete description of
two popular microprocessors - the 8085 and the 6502.

USE OF THE OUAL-TRACE OSCILLOSCOPE

40023P $23.75
This programmed text breaks down the process of
operating a scope into a series of logical steps starting with
the deflection of the electron beam and continuing through
proper use of the triggering controls 1o measure the phase
difference between two waveforms.

ELECTRONIC TROUBLESHOOTING HANDBOOK
52585P $10.50
This workbench guide shows you how to pinpoint tran-
sistor troubles in minutes, how to test almost everything
electronic and how to get thg most out of low cost test
equipment.

PRACTICAL REPAIR AND RENOVATION

OF COLOUR TVS

$4.32
This book shows how 1o obtain a working colour TV for
very little outlay by repairing and renovaling a set that has
been ‘written off' by a dealer. Includes practical details of
how to construct your own CRT tester/rejuvenator and
cross hatch generator.

HOW TOBUILD YOUR OWN SOLID STATE
0SCILLOSCOPE

BP57 $5.12
The oscilloscope is divided into various sections which
can be individually constructed and tested and then

- assembled together to complete the whole instrument.

Also tells you how to use the instrument.

TRANSISTOR RADIO FAULT-FINDING CHART
BP70 §1.92
Used properly, this chart should enable the reader to trace

. most common faults quickly. Across the top of the chart

= e

are four rectangles contalning brief descriptions of the
faults. Selecting the appropnate fault, the reader simply
follows the arrows and carries out the suggested checks in

- sequence until the fault is cleared.

ELECTRONIC TEST EQUIPMENT CONSTRUCTION
BP75 §5.92

Describes construction of wide range of test gear includ'ing
FET ampiifted voltmeter, resistance bridge, fieid strength
indicator, heterodyne frequency meter etc.

POWER SUPPLY PROJECTS
BP76 $5.92
Includes simple unstabilised types, fixed vollage regulator
types and variable voltage stabilised designs. The designs
are all low voltage types for semiconductor circuits.

HOW TO GET YOUR ELECTRONIC PROJECTS WORKING
BP110 $6.56
Helps you to overcome the problems of a circuit that
doesn t work by Indicating how and where to start looking
for many of the common faults that can occur when
building up a project.

TEST GEAR — METERING AND POWER SUPPLY
PROJECTS $3.00
Includes many types of meters, audio noise and signal
generators, simpie CMOS tester, oscilloscope calibrator
etc.

TESTGEAR — VOL. 2 $3.95
- Projects include audio oscillator, transistor tester, true
RMS voltmeter, RF signal generalor, versatile logic test
probe, microwave oven leak detector elc

ELECTRONIC PROJECTS FOR YOUNG

SCIENTISTS $3.95
PH meter, geiger counter, helium-neon laser, sound level
meter, solar cells, negative ion generator and much more.

electronic
music/audio/video

~ AUOID CYCLOPEDIA
20675P

$66.00
A complete in-depth look at the art of audio — from the
basic principles of sound 10 solid-state and integrated
: circuits. Qver 3000 entries and hundreds of illustrations
and clrcult diagrams cover acoustics, amplifiers, record-
ing, reproduction, test equipment, audio measurements,
and much more.

ELECTRONIC MUSIC CIRCUITS

21833P $24.95

How to build a custom electronic music synthesiser,

outlines numerous other circuit designs and then shows

Kz)u how to modify them 1o achieve particular responses.
any of the circuits can be used as special-effects boxes

for guitars and other musical instruments.

INTRODUCTION TO ELECTRO-ACOUSTIC MUSIC
81515P $15.95

: This book assumes no previous technical knowledge. It
¢ discusses the relationship between the technology:and
the composition of electro-acoustic music.

MOOERN RECOROING TECHNIQUES

21037P $19.25
Explains the equipment controls and techniques foundina
modern recording studio and how 10 use them creatively
and correctly to produce a desired result. Numerous
photographs, diagrams and charts.

SOUND SYSTEM ENGINEERING
21156P $32.50
Dealing with audio systems as a whole, it includes
installing and equalising the sound system and interfacing
the electrical and acoustic systems. instrumentation, the
acoustic environment and designing for acoustic galn are
covered.

TUBE SUBSTITUTION HANOBOOK
21746P $8.75
Complete, accurate, up-to-date guide to direct substitutes
¢ for receiving and picture tubes. Contains over 6000
receiving tube substitutes, over 4000 monochrome and
colour picture tube substitutes, and 600 communications
substitutes. Also includes pinouts for quick operational
checks.

HOW TO BUILO SPEAKER ENCLOSURES

20520P $8.75
A practical guide to the ‘whys’ and ‘hows’ of constructing
high-quality top-performance loudspeaker enclosures.

ACTIVE-FILTER COOKBOOK
21168P $21.95

Learn how to constn:ct filters of all kinds -~ highpass,
lowpass, bandpass. The book is easy to understand — no
advanced maths or obscure theory is used.

DESIGN OF ACTIVE FILTERS WITH EXPERIMENTS
21539P §15.95

Introduction to the theory, implementation and design of
active filters using the 741 op-amp.

AUDIO IC OP-AMP APPLICATIONS

21558P $13.25
This book discusses IC op-amps and their application in
audio systems, and describes the numerous advantages
of using op-amps, including small spatial needs, low
power consumption, reliable performance and low cost.
Assumes a basic understanding of op-amp theory.

. VIDEO TAPE RECOROERS _
21521P $17.50

In this completely revised second edition, the author tells

in simple language how helical VTRs work and how 10

operate and service them. Includes numerous examples
of circuits and mechanical systems.

continued on page 88
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Dear Sir,

I am writing to advise you of a mistake
on page 61 of the Ideas fot Experimenters
section of the July 1982 issue of ETI. You
summarised a brief article | wrote for the
SAMG newsletter but unfortunately printed
the wrong circuit diagram with the text.
For your information, the history is as
follows.

J. Wilson’s interlace modification in
your June 1981 issue contained a mis-
take which prevented the modification
working.

E. Clarke (SMAG newsletter, Oct/
Nov 81), whom you also mentioned in
your July 1982 issue, couldn't get that
modification to work {because of your
printing error) so he designed a modifica-
tion to perform the same function using
several packages

I then wrote the article (SAMG news-
letter Dec 81/Jan 82) which you saw,
providing a correction of your misprint of
June 1981. | provided no circuit because
it was a simple modification which worked
well

ETTER

The circuit diagram which you printed
was for a modification | described in the
same issue of SAMG newsletter, detailing
how to get the PCG (ETI-681) joysticks to
work with a CPU running at 4 MHz.

N.J. Phillis
Salisbury SA

Dear Sir,

| am interested in the percussion syn-
thesiser and the sequencer projects which
have appeared in ETI this year and, funds
permitting, | hope to build them.

However it seems to me that there is a
basic deficiency in the sequencer project
(ETI June 82). At the bottom of page 67
you state, “For example, closing switches
1, 3 and 4 will generate a waltz rhythm”
This seems to indicate a lack of under-
standing about waltzes and is a short-
coming in the circuit. As far as | know,
waltzes are almost always in 3/4 time i.e:
there are three beats to the bar (or six half
beats)

Therefore, it is not possible to produce
a waltz rhythm, or anything in 3/4 or 6/8
time since the sequencer always works

on a sequence of eight beats. But this is
easy to fix as the diagram below shows.

100k

VCC

SW4 6/8

Only SW4, one diode and the 10k
resistor are needed to modify the unit.
Closing SW4 connects output '6' via the
diode to the reset input. When the counter
counts to ‘6’ (i.e: on the seventh beat) a
pulse is sent to the reset input, resetting
the counter to zero, and the counter starts
again. The 10k allows the ON switch to
function without interfering with the reset
action for 6/8.

This method is simple and doesn't
require many parts. | have tried this out on
a Proto Board and it seems to work with-
out any problems. With this, or a similar
modification, the unit will now be able to
play waltzes

If you had used a 4017 it would be
possible to get a 5/8 beat as well. | am
somewhat surprised at your apparent
lack of knowledge, or misunderstanding
of what is required.

All that aside, the project looks good.

Phil Denniss
Chippendale NSW

AGENTS:

HUNG CHANG

LOWCOST 32 DIGIT

LCD DIGITAL MULTIMETER
% Push Button Operation

%0.1% DC-Volt Accuracy

% Fully Overload Protected

¥ Hi-low Resistance Diode Check

$6 2 *PLUS TAX

*FROM STOCK (subject to prior sales)

PATON ELECTICAL PTY.LTD.

90 VICTORIA ST, ASHFIELD NSW 2131. TEL: (02) 797 9222
136 UNION RD, ASCOT VALE VIC. 3032. TEL: (03) 370 5994

HC703

(Includes test leads)

NSW: Newcastle (049) 61 5628 Wollongong (042) 71 3844 ACT: (062) 80 4654 PNG: Lae
432277 NZ:(04) 68 3589 QLD (S):(07) 52 5231 QLD (N): (070) 51 2404 WA: (09) 381 4477
SA:(08) 268 2300 TAS: (002) 34 5978 (003) 31 9868.

BANKCARD WELCOME
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Mike Beech:r‘s

| LEARN TOPLAY THE ETI 4600 AND
3600 SYNTHESISERS i

Written in England by Mike Beecher — probably
the most experienced ETI Sy nthesiser Player.
This book Iimported by us from Maplin UK is
an invaluable asset to the keyhoard Synthe-
siser builder or player. if you have ever thought
of building one of these legendary Synthesisers
you must buy this book first

Setting up and testing — Controllers — Key-
board controi Reverberation — Interfacing

How it works — The patch panel — Oscitlators

BOOHKS! BOOKS! JAYCAR

NOW WE'RE YOUR No.1 SOURCE OF ELECTRONIC BOOKS TOO!!!

3600 AND 4600 SYNTHESISER
CONSTRUCTION BOOK

The Australian edition of this very popular
project book has been out of print for over
12 months. We now have the Engiish edition
of this popular book. If you missed out on
the Australlan edition then .this Is for you.
(It contains the iatest Improvements such as
the digitatly scanned keyboard clrcuitry).
Complete construction detalis on both

sy nthesisers provided.

BOOK ONLY $17.50

L, Mapin
3800& 26008 Serro
. Syntheaiser

great
value

1230

LINEAR DATA — 1982 EDITION
NATIONAL SEMICONDUCTOR

— Qur thickest book — 170w x 230h x 65d

THE book for linear data from the world
leaders. Titles include: Voltage regulators, OP
amps/buffers, Instrumentation amps, Com-

parators, Analogue switches, A/D, D/A, TV
circuits, Transistor and diode arrays, Digitalker
detalls of

speech
devices.

FOR THE '

PROFESSIONAL
OR SERIOUS
AMATEUR
A
MUST . ..

synthesiser and physical

$I195 s

— Helpful hints — plus dozens of patch layouts. 46 pages; ,
Over 76 pages (softcover) 300x210mm Size 20cms x 29%cms

= 50 CMOS DATA — 1982 EDITION
[~ MODERN RECORDING PROJECTS NATIONAL SEMICONDUCTOR

TECHNIQUES

368 pages; 5%x8%; wttbound

Provsdes the information necesary to prepare
pop muc recordings. Explains the equipment,
controls, and techmques found #n the modern
recording studio and how to use them not only
properly but greatively to produce a desired
result. Numerous pholographs, diagrams. snd

8"
TOP

VALUE BOOK

288 pages; S%x8% ; hardbound

Provides nanstop source of information needed
by engineers, technicians, students, hobbyssts,
and experimenters. Tha handbook presents the
basic formulas and laws of electronics as well

HANDBOOK OF .
Electronic
Tables &
Formulas

a5 the hard to remember constents. Covers
standards, symbols, codes, and detign data for
electionic application. Also includes methods
and tables, formulas, and a section of miscelt-
sneous data such a1 a table of the elemens,
temperature scale and metric facts.

$16 95

ELECTRONIC TABLES
AND FORMULAS

Sih edities

TV ANTENNAS AND SIGNAL
DISTRIBUTION SYSTEMS
As reviewed in Sept EA page 107

256 pages; 5%u8%; softbound

An invaluable.guide to selecting and installing TV ant-
ennas and signal distribution systems, this book i
packed with easy-to-understand information on using
there tystams to produce high quality TV reception.
Many of the antennas described have been personally
lested by the author

WAS $14.75
Now ONLY $12.50

X

USING RELAYS
SCR’'s & TRIACS

110w x-180h x Tmm Over 100 pages
Fascinating and low cost book, We have
st received another shipment after
having been ot of stock for over 6 mo-
nths, Book gives theory of operation of
relays, EMF smppresion, Testing etc.
Circuits include: Timers, Motor Revers-
sing, Tran controd, Light control and
many more, SCR section is very compre-
hensive. Outlines theory and then goes on
to gve over 26 SCR circults including:
Sound operated switch, Zener triggered
oscilator, Audio oswcillator, SCR flasher
Trsin model control, Audio light modu-
lator, Automatic battery charger gtc.
TRIAC section gives several circuits
vizz Drill or motor cantrotier, 3-position
control, Low voltaye AC motor control
and Temperature warning,

* onwLy S$798

CompletedataonNational

4000 and 74C series
CMOS as well as the
CMOS LS| devices pro-

duced by N.S.
170w x 230h x 60d
NEED TO '

KNOW ON

CMOS IN ONE
BOOK. ..

$8.95

ALL YOU

ESSENTIAL THEORY FOR THE
ELECTRONIC HOBBYIST

110w x 180h x 10d mm Over 115 pages
We find that many readers tackle projects
In rectronic magazines with only 8 smat
tering of theory. This Is fine if the project
works straight ot — but If it doein't, as
often as not, it is discarded. The project is
a complete waste of money. With some
theoretical background knowledge you
can get those projects going and enjoy
your habby more anyway.

Wa won't tay much about this book ex
cept 10 say that it is one of the best we
have seen for the price — 10 chaptar in
all and well written for the novice. A
bargain and an Investment in the future.

ony $4.95

OTHER BOOKS ¥ 4

R o WE STOCK

oo o cui muers scnass OTHER

213 e ot 1o o it BOOKS PLUS
A RANGE OF
MAGAZINES
CALL IN AND

BROWSE. . .

ways — ONLY $6.60
TEXAS BOOKS
MOS Memory Data 185 pages $8.50
V-Reg Handbook $7.50
Linear Control Circults Data Book $8.50
Puwer Semiconductor Data 40mm $39.80
Tramisior & Diode Dats 50mm  $19.50
9900 Family Systems design 45mm $29.50
MOTOROLA BOOKS
SCR Manual 17mm $8.50
Schottky TTL Data Book 20mm $8.50
RF Dats Manual 40mm $12.50
CMOS 35mm $14.50
Opioelec Fanic Device Dats 17mm S350

% SPECIAL NOTE #%

{1) We have over 20 new titles arriving towards the and of November. If you
want 8 complete list with descriptions send SAE

(2) Some of the titles shown sell out very quickly. We endeavour 1o keep alb
titles in stock et all times but we may have 10 back order for you. A card will be
sent 8dvising the delay

{3) Where the number of pages b NOt thown we try 1o give you the approximvate
THICKNESS of the book. This will give you some idea. {in most cases the pages
are very thin and there bs about 4-5mm per 100 pages!i}.

BOOHS!
BOOHS!
JAYCAR

125 YORK St.
SYDNEY 2000
Phone: 264 6688
Telex: 72293

MINIMUM
MAIL ORDER
$5.00

Jaycar

""NEVILLES CORNER’ Cnr CARLINGFORD &

Mail Orders To: BOX K-39 HAYMARKET SYDNEY 2000

O

PENNANT HILLS Rd.
CARLINGFORD
Phone: 872 4422

POST AND PACKING CHARGES
$5-$9.99 ($1.20} $10$24.99 ($2.40}
$25-549.99 (83.50) $50$99.99 {$4.60)
$100 up ($6.20)

NEW SHOP HOURS
Mon-Fri 8 30 to 5.30pm
Sat 8.30 10 12.00pm
Thurs night to 8.30pm




BILL EDGE'S

ELECTRONIC AGENCIES |

Concord

Telephone (O2) 745 3077 (two lines)
5 S 2137

U7 York St. Sydney Phone 29 2098

l 115-117 Parramatta Rd., Concord 2137
* What else do we ca

Mail Ordexs
(Comer Parramatta Rd & Lloyd George Ave) PO Box 185 510

HI-F1 % KITS » TEST EQUIPMENT « SEMICONDUCTORS «+ COMPONENTS «

All prices correct and goods in stock at time of going to press. Please phone to check current availability

VIC SA QLD, TAS. WA, NT

o HOU
NSW a c;ro ONLY BOTH STORES

9. —5 999 5250
Tium G slo —3U% 5400 bnannrd Mon-Fri 9am-530pm

T 1I1E | ol |
SI00 ormore $550 SIOO ormore 8750 welcomehere Saturday 9am-2pm

[

| POWER
| UP.

Switch all your HiFi equipment

on with the flick of one switch.
{ Just uplug your power leads from<

@ vour Tuner, Amplifier, Equalizer,
I Cassette Deck, etc and plug them
into the Power Up and Whammo,

| by switching off your Amplifier,

| you switch the power off on

4

Y2 PRICE DOME
MIDRANGE.
PHILIPS
ADO210/Sa8

BUY TWO FOR THE
PRICE OF ONE.
CE2082 WAS $32.00

i

Frequency Response
550-5Khz
Resonant Frequency 350

SUPER SIREN.

Ultra loud (over 100db) alarm

co
xpect
everything else. SPL 89db lw/Imt Age .
KEI940 CompletKit [53mmcome g oo
Very low distortion KESObO 519 s
| SeeEA Nov 82. 539-50- NOW .. 5389.00
| i ONLY $16.00. o
. LR p

PHILIPS ETI4000/1

Speakers and crossovers only $449.00 pair
ce2430. Save $50

Comet treight $12.
Speakers, Crossovers and Cabinets together
only $679 Save $100.00

Comet frelght $25.
Cabinets are pre built with real wood veneer.

beeper device builtaround a
Motoérola Piezo tweeter.

Complete kit including piezo
tweeter KE1055

See EA Nov 82. $22.00.

3:,5«0 . PLESSEY 12"

WOOFER.

[ This price can never be repeated.

FREE {or the asking this month only Bill Edges Kit Constructors manual.
Pick one up free from our stores, or ask us to put one in your mail order.
Please add 40¢ postage if you only require a manual.

This manual is {deal for beginners in electronics or as a handy guide
for the more experienced.

PIONEER GUITAR
SPEAKER

Far more watts for your dollar.

.
-

°°a":)%*l‘l :‘;’onleu;% PHILIPS CONE TWEETER.
W
; Foam rubber surround | LESS THAN ¥; PRICE.
beautitul white cone AD2273/T8 =
Freqresponse 10-3500hz | cg2005 SOt Pamrite Manet
. SPL 92db 1w/1mt 3 gne
| Y CE2140  Res.treq2shz | $2.99 each ggfgg"c";ggfgd“nce - 5
ONLY PowerRating 10O WATT (RMS)
$25°° each MAGNAVOX 8MV Mk 2 | NominalResonantFreq.(to) 80Hz
| NominalSensitivity  100(dB/W)
SUPER TWEETER (Updated 8.30) | responseRange to0 — 6,000 Hz
o 40 watts | TotalFlux 108 OOO MAXWELL
Available again for a limited RMS handling. | FluxDensity LOOOGAUSS
gemdslgesggy glalséNW Horn € Ceans g " | NetWeight 3520(124.2)gr(oz)
ower watts E 34 50
Freq resp 5K-4O KHZ . -

ELECTRONICS TODAY KEPT IN STOCK IN BOTH STORES BACK TO 1975.

ALL PRINTED CIRCUIT BOARDS FOR ELECTRONICS AUSTRALIA AND
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THIS PAGE is to assist readers in the
continual search for components, kits
and printed circuit boards for ETI pro-
Jects. If you are looking for a particular
component or project — check with our
advertisers if it is not mentioned here.

Series 5000 Graphic equaliser

Because the Series 5000 equipment is so
phenomenally popular, this project will
be widely stocked as a kit. Any supplier
advertising Series 5000 equipment in
the past will have this project in stock. If
you’re a mechanical masochist and
really have to cut all 28 slots in the front
panel by hand then we sincerely wish
you all success. From experience,
we know most hobbyists don’t fit this
category and will be seeking kits. At
press time, we knew the following firms
were to stock the project: Electronic
Agencies and Jaycar in Sydney, Rod
Irving Electronics in Melbourne and
Altronics in Perth. These firms will be
able to supply complete kits, right down
to the last nut and bolt and featuring
silk-screened front panels.

ETI-165 Tacho calibrator

So far as we are aware, only Rod Irving
Electronics are stocking this project asa
kit. Save yourself the trouble of hunting
up all the components and contact them
for a kit.

If you have some of the components on
hand for this project and want to shop
around for the rest then you should find
most available almost anywhere. The
BD266 Darlington used to drive the loop
is not too common, but you should find it
at David Reid and Jaycar in Sydney, or
Magraths and Ellistronics in Melbourne,
plus Data Parts in Shepparton (for
Victorian country readers).

The EC.1001 case is manufactured by
Sigea in Melbourne. If you cannot find a
local supplier, they can be contacted at
P.O. Box 49, Thornbury Vic. 3071.

The PL24/5VA Ferguson pc-mount
transformer is available from Jaycar in
Sydney and Rod Irving Electronics in
Melbourne.

Printed circuit boards and Scotchcal
front panels may be obtained from the
suppliers listed in Shoparound in the
August issue this year (page 70).

ETI-653 16 Channel computer
output driver

Kits for this project will be stocked by
Electronic Agencies in Sydney and Rod
Irving Electronics in Melbourne as well
as Dick Smith Electronics all over the
country.

For those who have parts on hand,
then pc boards can be obtained from the
suppliers listed in Shoparound in the
August issue this year (page 70).

Latest addition to the line of tools produced by
Minitools is the ‘Gravilo’ engraving tool. Like
all other Minitool tools it is powered from 12 Vdc.
The engraving bit spins at 18 000 rpm and the
whole unit weighs just 60 grams. Detalls from
Minitool Australia, 134A Ayr St, Doncaster 3108.
(03)850-9887.

For those wanting to make their own
pc board, a print of the full-sized
artwork can be obtained by sending
a stamped, self-addressed A4-sized
envelope to:

ETI-653 pc board artwork

ETI Magazine

15 Boundary St

Rushcutters Bay NSW 2011

Address missing

The fairies at the bottom of the dark-
room had an insatiable appetite last
month, and not content with chewing up
leftover artwork, attacked page 64 and
devoured the address on A.ED’s
advertisement at the top of the page. If
you want to find out more about the
Little Big Board advertised there,
contact AE.D. at 130 Military Rd,
Guildford NSW 2161. (02)681-4966.
Tell them the fairies sent you. [

TOYO

PRECISION EQUIPMENT FOR THE
ELECTRONICS INDUSTRY

The MINI LATHE (as illus) is fitted with a 240
volt motor, speed range from 250-3000 rpm. It
has a swing of 100mm and is 250mm between
centres. Weighs 15kg.

Basic Price $435

The TOYO mini drills and lathe offer a high level
of accuracy comparable with larger machine tools.
The MINI DRILL comes in two models. MIN1 DRILL I,
a standard speed drill offering 6 speeds from 850-3100
rpm. with a 6.5mm drilling capacity. Weight 5.4kg,
ideal for model makers, instrument and repairers. etc.
The high speed MINI DRILL 1H has 2 speeds 8,000 +
12,000 rpm with a drilling capacity from No. 80 to
6.5mm and weighs 5.4kg, is suited for drilling
printed circult boards etc.

A machine vice Is included with both models.

Mini Drill I $165
Mini Drilll[H ~ $165

£

For brochures, prices and information contact

MELBOURNE MACHINERY CO. (SALES) PTY LTD

Accessories available
*Prices & Tax

51 Queensbridge St, South Melbourne, Vic (03) 61 2911.
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JIL SX-200,

ABETTER SCANNING
MONITOR RECEIVER.

Covers 26-88 MHZ & 108-180 MHZ
& 380-514 MHZ

Monitors over 33,000 frequencies from
26 to 88 MHz, 108 to 180 MHz and 380
to 514 MHz. Bands included within this
range are HF and UHF CB, 27 and 155
MHz MARINE, Australian LOW BAND,
AIRCRAFT band, VHF SATELLITE band
10 Mx, 6 Mx, 2 Mx and 70CMx
AMATEUR BANDS, VHF High BAND as|
well as UHF two-way band.

Mechanically rugged the SX-200 uses high
quality double-side Epoxy-Glass printed
circuit boards throughout. Some of its othe
outstanding features include 3 MODE
SQUELCH circuitry which allows the
lockout of spurious and carrier only signals,
extremely low spurious count, AM and FM
detection on all bands, FINE TUNING
control for off channel stations, 240 VAC
on 12 Volt DC operation, Accurate
QUARTZ CLOCK, Squelch operated
OUTPUT for switching a tape recorder etc,
16 Memory channels, MEMORY BACKUP
which lasts up to two years, high
SENSITIVITY and SIGNAL-TO-NOISE
ratio on all bands, CRYSTAL FILTER for
excellent SELECTIVITY and easy
servicability due to component layout as
well as a 90 day warranty.

Its high quality and performance is testified
by the fact that it is in use by a large
number of State government and Federal
bodies including most state and federal
police departments.

Contact GFS, the Australian Distributors,
or our interstate outlets for full technical
specifications.

We also market a range of pocket scanning
receivers and transceivers.

Contact us for full details.

PRICE $525 INCL S.T. + $8 P&P
SERVICE MANUAL $10 + $1 P&P
SCAN-X BASE ANTENNA $54 + 58 P&P
Interstate Dealers:

WA: (09) 387 4966
NSW: (02) 211 0531
QLD: (07) 397 0808

SA: (08) 269 4744

GFS Electronic Imports

15 McKeon Road
Mitcham, 3132 Vic
TLX 38053 GFS
(03) 873 3939
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“HANDS-FREE” VHF FM
POCKET TRANSCEIVER

The TALKMATE Is a compact
transceiver with VOX operation to
allow complete “HANDS-FREE”
two-way radio communicatlons over
short ranges. Ideal for use by
surveyors, film crews, plumbers,
electriclans, firemen, road englneers,
crane operators, sports shooters,
farmers, etc. etc. etc. In T.V. studios,
search and rescue operations, car
parks, theatres, hospltals, factories,
tour partles, etc. etc. etc.

COMPACT TRANSCEIVER
(fits in your shirt pocket) __

ON-OFF
& VOLUME
CONTROL

\
SQUELCH

“CONTROL

-LOW POWERED
FM QUALITY
TRANSMITTER

SENSITIVE
RECEIVER
I(up to 1Km range)

CHARGER
/ CONNECTION

BATTERY
COMPARTMENT

Uses Inexpensive
9V baftery

WHIP ANTENNA

FOAM CUSHION
EARPHONE

ANTENNA CLIP
ADJUSTABLE
— VOICE TUBE

VOICE OPERATED
MICROPHONE WITH WINDSCREEN

PROPRIETARY LIMITED
167 RODEN ST.,
WEST MELBOURNE, 3003
Phone (03) 329 5433 Telex: AA37753

53 SYNERTEK sLASH
s> LS1 PRICES

Check these for real value.

1791-02 Floppy Disc Controlier......... $28.19
2661-1Sync/AsynComsiF................ $12.53
6502 CPUonchip clock..................... .$5.17
6522 Two 8 bit parts, two 16 bit timer

counters, 8 bit shiftregister ...............$4.54
6532 128 Bytes RAM, two 8 bit Ports
intervai timer ........ o o o $6.26

6545-1 CRT controller for Raster Scan
Dispiays....... ....$10.41
6551 ACIA with SW prog. baud rate....$6.42

NEW PRODUCTS
EPSONMX80TYPE 111.............. .$740
SYM-1 Users group floppy disc controller
kit with DOS source & drive cabie ........ $259
KTM 2/KTM 2-80 case .................. ....$39
PSi Four output power supply for AiM 65
5V @ 5A adjustabie: Ferguson C126
Transformer. +12V @ 1.5A; — 12V @
1.5A;24V @ 0.5A.Openframe............ $109

SPECIAL PACKAGE DEAL
A65-450 AIM65 4K with FORTH. Normaliy

$106.83 ...... .... NOW $540.54
P.0.BOX 8502,
enerou e
CONTROL PH:(07) 288 2757

Prices for prepald orders plus tax if

applicable.

TRUSGOTT

ELEGTRONIGS

Stockists of:

©® ARLEC @ SONAR ® MAGNAVOX
©® SCOPE @ PHILLIPS
© FERGUSON ® AWA ® LANKAR
©® RALMAR @ SCALAR @ K&W
products

As well as car sound equipment,
CB radio, sky beam antenna.
And a comprehensive range of
electronic components at very

keen prices.




Amateur transponders for

geostationary

satellite?

Two geostationary amateur satellite transponders may
become a reality by the end of 1985 if a proposal by the
President of Cablesat General Corporation of Cocoa, Florida

USA, is put into effect.

The President of Cablesat,
Ray Kassis WA40HK, has pro-
posed a ‘no-strings’ gift of
two transponders to be carried
aboard the ‘Cablesat East’
satellite to be orbited by the
company in 1985.

The two 10 MHz-wide trans-
ponders will be part of a pair of
24-channel communication satel-
lites and the value of the gift is
estimated to be in the vicinity of
USs$20 million.

The transponders will operate in
C-band, adjacent to an existing
amateur microwave band. The
overall proposal has been sub-
mitted to the FCC for action and, if
approved, will give amateur radio
the kind of communications only
dreamed about in the past.

Ray Kassis would like to see
formation of an amateur radio
experimental network  dubbed
ARNET, with a proposed uplink
frequency of 5.65-5.67 GHz and a
downlink in the C-Band at or near
3.40-3.41 GHz.

It is estimated that amateurs
using a 6 foot dish and 10 watts of
power (or less) will provide sufficient
voice communications performance
over the transponders. According to
Cablesat General, the transponders
will use circulary polarised antennas

to provide as large a ‘footprint’ on
the earth’'s surface as is possible,
unlike the other 23 transponders on
each bird whose signals will be
beamed to specific geographic
areas.

With satellites at either end of the
equatorial ‘geostationary parking
orbit’, the Eastern bird will not only
cover most of the continental USA
and Canada, but will also serve
Central and South America as well.

The Western bird will have similar
Northern hemisphere coverage and
will reach well out into the Pacific to
include the Hawaiian Islands. Itis not
know if coverage will reach Australia.

Kassis has placed the operation
of these transponders with the
ARRL, but said that one of the things
that he would personally like to see
is some form of amateur radio
emergency network, possibly one
using either computer-based or
packet radio technology.

He envisions a new era in amateur
radio experimentation using the
satellites, and hopes that this gift
may add impetus toward getting
new, technically-minded people
into amateur radio, and possibly
from there into careers in
the sciences and technologies.
(Westlink Report.)

Field day in the Blue Mountains

The Blue Mountains Amateur Radio Club will hold their annual field
day on November 14 at Springwood High School, Chapman Parade,

Springwood.

All the favourite field day events will be on for young and oid: HF/VHF
scramble, ‘sniffer’ transmitter hunts, the traditional ‘fox’ hunts, etc.

There will be a number of trade displays and that old favourite — the
auction, where you can off-load all that junk you bought at another club’s

auction last year!

If you're taking your family, and they'd rather go sightseeing, there's the
Norman Lindsay gallery and museum just down the road from the field day

venue and plenty of other local sights.

Don’t forget, November 14, at Springwood. The fun commences at

0900 (EADST).

|

TELEREADER

L

Reading the RTTY,

a breeze with Telereader

Those myriad of ‘warble’ signals heard all over the shortwave bands
are a variety of radioteletype, morse and ASCIl (computer)
communications signals. With the Telereader model CWR-670E you

can decipher them all.

The CWR-670E is a converter that
attaches to the audio output of
any receiver and will convert morse
(CW), radioteletype (RTTY) and
ASCll signals to a composite video
output that can be viewed on a suit-
able monitor or TV set. A Centronics
parallel printer interface is also pro-
vided if you want hard copy output
from one of the standard computer
printers.

ETI recently had the opportunity
of using a Telereader CWR-670E
and a companion video monitor,
model TMC-9M. The Telereader
can be set to demodulate morse
ranging in speed from 4 wpm to
50 wpm. The RTTY demodulator
can convert the |IARU and US tone
standards in three shift widths of
170 Hz, 425 Hz and 850 Hz. Reverse
shift can be copied too. Maximum
speed that can be accommodated
is 110 baud.

The display memory gives you
14 lines of 75 characters per line
on the video output, 16 lines of
36 characters per line on a printer.
A useful CW practice function is
provided so that you can plug in a
key and display your efforts on the

monitor or your TV set. In addition, a
CRO output is provided giving a
cross pattern for tuning purposes.
Very handy. A mark-space LED
indicator on the front panel is used
in lieu of CRO tuning.

We connected the Telereader
converter input to the AUX
SPEAKER output of a Yaesu FRG-7
general coverage receiver, rigged
up a hasty antenna (‘random wire’)
and tuned around for some likely
signals. Lo and behold!, we found
plenty of interest — indecipherable
message code a lot of it, but some
intelligible news services could be
found. The unit performed faultlessly
on both CW and RTTY and would
cleanly ‘copy signals that didn't
even move the receiver's S-meter.

General operation is 'a breeze’
and all controls function as you'd
expect them to. If you want to
explore a whole new world on short-
wave, or get into amateur radio tele-
type etc, this looks a good place to
start. Starting price is $447 for the
model CWR-670E. Further details
from Emtronics, 649 George St,
Sydney NSW 2000. (02)211-0531.
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For kitsets & projects
and all general
electronics

SOLDERING

This professional quality soldering
tool is designed for modern
electrical/electronic circuifry.
Lightweight, slim barrel,
plated anti-seize tip.

with

N
RECISIO
SOLDERING
100L

,15~J(‘
]

o

)

S hhqaq e

983004040

Complete soldering instructions
are printed on the back of
each card.

Available from your
electronic parts supplier

DISTRIBUTORS

N.S.w: (02) 709 5293 QLD: (07) 277 4311
VIC: (03) 5435122 S.A: {08) 426655
TAS: (002) 342233 W.A: {09) 381 5500
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Beeforth On Oscilloscopes

Ii"you have anything to do with electronics then | bet
you can't think of many jobs where an oscilloscope isn't
useful. | guess it all comes about from the old adage
a picture is worth a thousand words’. Now, in less than

a thousand words, F'i put you in the picture regarding
TRIO s CS-1560All oscilloscope.

The 1560AIl 1s a dual trace, 15MHz, honest-to-
goodness value for dollar instrument. It is well suited to
industrial applications, TV serviclng, production line
testing, educational or hobby work. It is rugged,
reliable, easy to use and very portable. Vertical
sensitivity Is good without sacriticing 1arge signal Input
capability. Sweep rates are from a'high 0.5uS to 0.5S
per division and a high persistance P7 Phosphor Is now
available as an option to make full use of the slowest
ranges

Triggering can be normal or via a video sync separator
and has to be the best in any low-cost oscilloscope ever
made. How often have you used a big name, high
performance oscilloscope for routine work and been
driven mad by the constant fiddling needed to maintain
a stable triggered display particularly when the input is
variable. With one wave of a CS-1560All the problem
vanishes. Up to its rated 3db point of 15MHz it will
produce a locked display with only 0.2 of a division
deflection amplitude. At 20MHz it reciulres only 0.30fa
division to lock and at 25MHz, 0.7 of a division. That is
real triggering!

Along with the rest of TRIO's range, this instrument is
slanted toward useabillty, the kind of convenience and
practicability that makes you reach past the ‘Gee wizz
technoscope’ to grab the little TRIO with the sharp,
stable, bright blue trace that shows the whole picture
qulcker than | can tell it

The best way to see why I'm so keen on the
CS-1560Al1 Is to check it out for yourselt at any
Parameters location or stockist right throughout
Australia

PARAMETERS:?

PERFECTION IN MEASUREMENT

Trade Enquiries: Sydney  (02) 439 3288
Melbourne {03) 580 7444

Adelade PROTRONICS 08) 212 3111
TRIO ELECTRIX 08) 51 6718
K. 0. FISHER & CO 08) 277 3288
Brisbane ST. LUCIA ELECTRONICS 07) 52 3547
Canberra GEQRGE BROWN & CO 062) 80 4355
ORTEX (062) 82 4995
Hobart: IMBROS {002) 34 9899
GEORGE HARVEY
ELECTRIC (002) 34 2233
Launceston:  GEORGE HARVEY
ELECTRIC 003) 31 6533
Melbourne: RADIO PARTS GROUP 03) 329 7888
GEORGE BROWN & CO 03) 419 3355
ELLISTRONICS 03) 602 3282
Newcastle 0. G E. SYSTEMS 049) 69 1625
GEORGE BROWN
(NEWCASTLE) 049) 69 6399
Perth;: W. J. MONCREIFF CO. 09) 325 5277
PROTRONICS 09) 362 1044
Rockhampton: PURELY ELECTRONICS 079) 2 1058
Sydney GEORGE BROWN & CO. 02) 519 5855
DAVID REID ELECTRONICS 02) 29 6601
RADIO DESPATCH SERVICE (02) 211 0191
Townsville NORTEK 077) 79 8600
Wollongong:  MACELEC 042) 29 1455

LOWEST PRICE
JAPANESE

SEMIS IN
AUSTRALIA

ALL PRICES INCLUDE SALES TAX
ALL PARTS NEW, GUARANTEED

SUPERSPECIALS

28C710 80 .19 UPC575 548~ .99
28C1025 $540°1.25 TA7204 485135
28C1226 125" .59 BAS511 966 1.45
2SA561 1856 69 2SC1166 1.86- .75
2SA719  _96- .65 2SC1306 54&2.35
25B474  3252.75 2SC1307 7853.75
28C372 76 39 2SC1313 175 .55
25C380  -70- 35 285C1343 £853.75
28C387 1.28- .75 2S8C1382 3135 .66
28C535 340~ .45 25C1444 175 45
2SC536 18- .49 2SC1675 75 .39
28C711  _66-.39 2SD325 .2.00- 85
28C732 78— .39 2SD400 _75- .49
28C733 -#0—.39 2SD525 366-1.35
28C735 106~ .45 25K19 150 .89
28C768 89— .45 AN214 540-2.95
2SC900 #6- .39 BAS521 546-2.95
28C945 ~#6— .39 HA1306 5.56-3.75
28C1061 1.85- .99 HA1322 £46-3.65
2SC1096 1.48-1.10 HA1339 7.66-2.95
TA7205 3.60-1.99 HA1342 &75295
151885 -56- .29 UPC1156 4.852.95

DEALER ENQUIRIES WELCOME

WE ALSO IMPORT ...
DIGITAL WATCHES, ELECTRONIC
GAMES, ELECTRONIC
NOVELTIES, CALCULATORS
Metric converter calculator
was $24.95 NOW $16.95
Solar calculator —no batterles
was $29.95 NOW $18.95
SEND FOR FREE CATALOGUE

HITACHI PEACH

DISTRIBUTOR

POST & PACK $2 ANY ORDER

HORIZON WHOLESALE
68 Railway Ave., Railway Estate
TOWNSVILLE 4812 QLD.
P.O.Box 686, HERMIT PARK 4812
Ph.(077) 715555




LOOK AT THESE

A COMPLETE SHORTWAVE LISTENERS RIG

Video Display Urit TMC-9M

Telereader Model CWR-670E

$185
incl. tax

This receiving converter takes audio output from
your receiver and converts morse (CW), radio
teletype (RTTY) and ASCIl (computer) signals into
text for display on a VDU. Converts almost any
speed morse and all the standard RTTY and
ASCIi speeds and frequency shifts. Simple to use.

This compact display unit has a 210 mm
diameter screen, an all-metal cabinet and two
75 ohm S0239 input sockets to take standard
1 V composite video.

FRG-7700

The shortwave listeners dream; High
Quality, medlum price, general cover-
age communications receiver.

THE INTELLIGENT RECEIVER IS
YOURS, FOR DX IN THE 1980’s

= . NRD-515

‘e eec $1595
) eve

This new recelver Is fuli of perform-
ance advantages including general
coverage, all modes of operation,
PLL digital VFO for digital tuning,
96-channel frequency memory (op-
tion), direct mixer, passband tuning,
etc.

8510/8510P DOT MATRIX PRINTER

This compact desk top dot matrix
serial impact printer is ideal for hard
copying CRT displays, and for data
communications and peripheral
minicomputer terminals. Features
include variable fonts, dot graphics,
4-copy capability, print speed of 100
characters per second, 136 charac-
ters per line.

MARC NR82F1
12 BAND COMMUNICATIONS
RECEIVER

Features:

THE DRAKE R7A

Offers performance and versatility
for those who demand the ultimate.
* Continuous no compromise 0 to
30MHz frequency coverage * Full
passband tuning (PBT) NEW! Noise
Blanker Supplied as standard *
State-of-the-Art features.

* 12 bands LW/MW/4-SW/5-VHF/VHF with digital frequency

* 3 way power AC/Battery/Car Battery

» Frequency coverage 145 KHz to 479 MHz

* 8 Microvolt sensitivity on VHF bands

% Controls for squelch, RF gain, BFO antenna adjustment
narrow/wide sensitlvity, bass, treble, and direct taping
facilities.

!

ALL NEW EMTRON 470

Introducing the latestin
UHF CB % 6CH * hand
held ® smallest on the
market * 1W output *
repeater offset. Complete
with CH 20 XTL,
rechargeable nicad

XTL’s tor other channels
and carry case available.

$299

batteries and car adapter.

KGN-12N DISPLAY MONITOR

Designed to fit

Dot Matrix Printer
DP-8480

Ay

Coy”

* Low cost ® Excellent printing quality
* Logical Seeking carriage control for
faster throughput * Graphics printing
capability » Self-Diagnostic capability
#* 96 ASCIl character set plus block
graphics characters * Long life print
head.

Telereader equipment
and computers with
composite video

output, the 12"’

(31 cm) CRT displays up to 2000 characters,
using an implosion proof green phosphor.
Dependable 14 transistor circuitry with DC
restoration for raster prevention.

‘2 EMTRONICS Sydney’s Radio Communications Centre

649 George Street, Sydney, NSW 2000.

P.O. Box K21, Haymarket, NSW 2000

Ph: (02) 211 0531

Compact Sized Terminal Printer
DP-8240

$349
incl. tax

* Low cost * Compact and easy to
use * Excellent printing quality *
Graphlcs printing capability * Self
diagnostic capability * 96 ASCI
character set plus block graphics
characters.




64K SS50 STATIC NOW AVAILABLE $399 + TAX

64K S100 STATIC NOW AVAILABLE $399 + TAX
'T FORGET TO CHECK WITH US BEFORE YOU BUY A COMPUTER OR OTHER PRODUCTS

ROD IRVING ELECTRONICS

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. VICTORIA

$100 COMPUTER PRODUCTS
16K EPROM CARD-S 100 BUSS 32K S-100 EPROM CARD
oy NEW!

$89.50 $99-95

KIT
KiT

BLANK PC BOARD USES 2716's

$49 Blank PC Board — $59
r USES 2708'at ASSEMBLED & TESTED
Thousands of personal and business systems arouno tne ADD $30
world use this board with complete satisfaction. Puls 16K | SPECIAL: 2718 EPROM's (450 NS) Are $5.90 EA. With Above Kit.
ot software on line at ALL TIMES! Kit features a top quallty [0 FEAVuREg e ’ m- " T . :: l:'umt Ram id 16K D'snun( nAM seard smaged ine noind
4 Uses +5v 1 2K hons. L] Ipandavie 1o 64 Special 5269 tar H plus W1 (4mitr)
soldermasked and silk-screened PC board and first run ‘ﬂs()v o e be disabied .= . Ammu:. letted and guasanieed '::muﬂ » (:‘N‘ll -ne'v“u:;'au - uu.‘m‘ u‘nn
parts and sockets. Any number ot EPROM locations may Asows up 10 32K of soltware on 8 w s;m PC boara. solder ® $100 Campatbie dynamic AAM bearts
be disabled 1o avoid any memory conflicts. Fully butfered :me' e0, sik-screened
IEEE S-100 C ble ® Goki plated contact f 32 Assembied and tesied 9 g le1 (dmilz)
and has WAIT STATE capabliities Aciapmatle sy o, waependent 10 Unselecied EPROM . g [
(OO R TTRT) 35 16K block: agtomahcally powered down jot 43K Assembied and leqied  $309 plo tas (dmaz)
ARE $5.90EA. WITH | |AND FULLY TESTED e At T ] UG

Fully buttered and bypassed, 64K Assembied and lesied  $329 PN tex (damiks)
| PURCHASE OF KIT_| ADD $36 On board wat state cucutry ¢ 12 Easy ana quck fo assembie 3

16K STATIC RAM KIT-S 100 BUSS 16K STATIC RAM SS-50 BUSS

PRICE CuT! [CRESIEEE Vg : " | ETI660
:gTss117999 . T” EL_I $92790E0E2E THE $99 COMPUTER!

| AsTs219 | RS FEETE TR
FULLY STATIC

AT DYNAMIC ) Exparon promcts comeng up chce ASCH seybosr
PRICES ¢ 3 STk e B v 59

i i 32K STATIC ALSO AVAILABLE

mmma"msem%;-r:‘zg.&m A oarp w-pata $59.50 _~ : ‘vu:uluazs

- g [FOR swTpC

e | 6800 BUSS! y ETI636 7 SLOT MOTHERBOARD WITH ACTIVE TERMINATION

et ) Kit of Parts $89.00. Assembled and fested $118.00, inc fax
AITRON COMPUTER GRADE POWER SUPPLY: +5V Req, 104

OUR #1 SELLING| BLANK PC BOARD -$49 COMPLETE SOCKET SET £ 16V Unreg Kt of parts $89.90 inc tax AST $109.00 inc tax
_RAM BOARD! | $22 SUPPORT IC'S AND CAPS — $49 Wiks)toréy of CRMTEDAWISEONS: Tax (e ndoasaiag avihiie

SINGLE
BOARD COMPUTER KIT
NOW ONLY $4755 Including tax

435 tax exempt)
Also available: Blank PCB's with Roms $275 + Tax.
Assembled & Tested $599 inc. tax.

THE FERGUSON PROJECT: Thres yesrs in the warks, and maybe 100 good lobe frue A Iribule 1o hard headed.
no comp . high pe . Amencen eng ' The Big Board gives you sil Ihe most needed
computing tealures on one bosrd sl a very reasonabie cost. The Big Board was des.gned 1rom scraich 10 run the
Iatest version of CP/M* magine all the off-the-sheit software that can be run on the Big Bosrd without any
modificetions needed! # B1g Board. sdd 8 couple of 8 inch disc drives. power supply, and an enclosure: and,
YU have & total Business System for about 173 the cost you mught expeci 1o pay.

FEATURES: (Remember, all this on one board!)

— 64K RAM

. SIZE: 8% x 13% IN. T Uses indusitry standard 4116 RAM'S. Al 64K is avsllabie to the user. our VIDEO
SAME AS AN 8 IN. DRIVE. snd EPROM sections do nol make holes in system AAM. Aiso. very speciol care

I REQUIRES: 5V @ 3 AMPS was laken in the RAM srray PC isyout 10 eliminate potential noise and giitehes

i 12V @ .5 AMPS,
_{§ et Z-80 CPU

24 x 80 CHARACTER VIDEO Running st 2.5 MHZ. Handles st 4116 RAM retresh and supports Mode?_]

With 8 crisp. flicker-free dispisy that looks exiremely sharp even on smait INTERUPTS. Fully butered and runs 8080 software —

monkors. Hardware scrotl and full cursor conirol. Compotsite video or split video SERIAL I/1C (OPTIONAL)
and sync. Characler set is supplied on » 2716 style ROM. making customized =
fonis @asy Sync puises can be ary desired lengih or polarity. Video may be Full 2 channeis using the 280 SIO and the SMC 8116 Baud Rale Generalor. FULL
inveried or true RS232! For synchronous or asynchronous ¢ stion. In synch
+ mode, the clocks can be transmilled or received by a modem. Both channels can
A be set up for either data-communication or data-terminais. Supports mode 2 int.
FLOPPY DISC COMROLLER Price for ail parts and connectors: 49

* * * AVAILABLE AGAIN * * *
y o ~

»

XV1l+ 66v$ ATNO MON LiIX H3ILNdWOD -CHVOB FTONIS M9

€ Low Power Under 1 5 Amos Typcal

¥
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Uses WD1771 controller chip with o TTL Dala Separator for enhanced ~

reliability. IBM 3740 compatible. Supports up 10 tour 8inch disc drives. Directly BASIC IO L .

compatible with standard Shugar! drives such as the S AB00 or SAB0Y. Drives can Consists of » separste paraliel port (280 PtO) lor use with an ASCH encoded
be configured 1or remote AC oft-on. Runs CP/M° 2.2 keyboard for input. Output would be on the 80 x 24 Video Displsy.

FOUR PORT PARALLEL 1/0 (OPTIONAL) REAL TIME CLOCK (OPTIONAL)

Uses 2-30 PtO. Full 16 bils, fully buffered. bi-directional. User setectable hand U
shake polarity. Set of all parts and connectors for paraliel 1/0* 21

ses Z-GO CTC. Can be configured as a Counter on Re?'l’lme Clock gobol all
party: s1 5

PFM 3.0 2K SYSTEM MONITOR

The resl power of the Big Board lies In Its PFM 3.0 on bosrd monitor. PFM commands inciude: Dump Memory, Bool CP/M°. Copy. Examine, Fil Memory, Test Memory, Go To.
Read and Write 1/0 Ports, Disc Read (Orive, Track. Sector), and Search. PFM occupies one of the four 2716 EPROM locations provided. It does not occupy any of the 64K ot
system RAM!

Ploase Gebllmy Bankcas,g"”ﬂ?/“ General enguiries (03) 489-8131. Mail order enquiries (03) 481-1436. Ritronics Wholesale (03) 489-7099. {T8x Exempt Enquiries) #

Bankcard. No “rices subject to change without notice. Send 60¢ and SAE for free
ity Ciale _ Price lists. MAIL ORDERS PO BOX 235, NORTHCOTE, Vic. 3070.
Nana Minimum pack and post $5.00. Telex AA38897.

fighutine PLEASE WRITE OR RING FOR THE BEST POSSIBLE PRICES ON DISC DRIVES

PRIN RS AND OTHER COMP R COMPONEN
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COMPUTING TODAY

Open systems local
area networks

Tandy’s new TRS-80 Model 16

microcomputer

At the heart of the Model 16 is an MC68000 microprocessor, a

in a major step towards true open systems interconnection
and networking between equipment supplied by different
manufacturers, a number of companies recently announced

16/32-bit CPU. The Model 16’s second microprocessor, a Z-80A,
handles I/O functions. Thls dual processor design permits the
Model 16 to operate as a Model Il and use existing Model ll software.

their support for a set of local area network standards.

The companies are: Intel, ICL,
Siemens, Nixdorf, Cll-Honeywell/
Buill, Fuljitsu, DEC, Three Rivers
Corp, Mitel Corp, Logica-VTS,
Olteco/Olivetti, L M. Ericsson,
Ungerman-Bass Inc, 3-COM
Corp, Hewlett Packard, Xerox,
Information Technology Ltd,
Network Technology Ltd, Com-
puter Technology Ltd and Office
Technology Ltd.

All these companies support the
ISO transport protocol Class 4
(ISODPSC16N699) for the transport
layer which is intemational standard-
isation of prior ECMA work. (ECMA
‘72 revised.) For the lower layers
they will support the new ECMA
standard for the physical and data
link layers (No. 80, 81, 82) for
CSMA/CD local area networks. The
standardisation of these three
protocols will represent a major
step to intervendor networking
and benefit both users and manu-

facturers of computing equipment.

At the physical and data link layer
these ECMA standards are largely
compatible with Ethernet in all
major areas. The interfacing of such
local area networks with the public
networks would typically be achieved
through X.25. It will be possible to
integrate X.25 virtual services into
such local area networks.

The development of these stand-
ards and continuing work within
the ECMA community to define
standards for networking is seen
as a precursor to international
standardisation.

These proposals from ECMA to
ISO are submiitted for consideration
as input to international standards
as are inputs from other national
and international standards bodies.
These companies are also working
in close conjunction with their
national and trade associations.

The Model 16 is capable of 512K
internal RAM memory storage and
2.5M of disk memory using two all-
new built-in 'thin line” double-sided
203 mm disk drives. Additional
external disk storage to over 33M
may also be added via TRS-80 hard
disks.

The Model 16 is equipped with
two RS232C serial interface ports
and a parallel interface port. One of
its serial ports is capable of bi-
synchronous communications to
IBM and other mainframes.

Digital psychiatrist interviews

you on the couch

Dreamcards, a Melbourne software supplier, has released a new
program called ‘Psychotec’ that turns the personal computer into a

tame psychiatrist.

Written for the new ‘Microbee
computer (but with full conversion
instructions for any other 16K
BASIC system), the program allows
a dialogue between operator and
computer in the style of a psychiatric
interview.

The program is supplied as a
booklet which contains a full
expanded listing, detailed instructions
for converslon to other BASICS and
a complete and easily understood
description of the program logic, to

allow it to be modified as desired.
The detailed analysis in the program
booklet allows the reader to readily
comprehend how BASIC routines
can be used to process and under-
stand the English language for all
sorts of applications.

Available from Dreamcards,
8 Highland Court, North Eltham Vic.
3095, the program is $20 and a
cassette dump (Microbee format) is
$5 extra. Send SSAE to Dreamcards
for further information.

It’s so noisy I can’t hear myself think

You'll know what I mean if you work in a noisy office and sometimes
you feel that you just can’t think straight . . . around corners maybe.

Well, Magmedia believe that they
have the answer to your problems
with their acoustic sound enclosures
which have a thick acrylic lid and a
base covered with acoustic carpet.
Magmedia claim that their acoustic
sound enclosures will effectively
reduce noise levels, improving
the environment in your office.

If you want to find out more
contact Magmedia at 100 Park St,
South Melbourne Vic. 3205.
(03)699-9688.

Intel and T1 share project

Intel Corporation and Texas Instruments are exchanging masks and
process information for the manufacture of an NMOS combination
codec/filter IC designed for the telecommunlcations market. The
‘combo’ codec/filter is called the 2913/2914.

Latein 1981, Tiand Intel agreed in  sourcing Tl's future pin-compatible
principle to jointly manufacture and CMOS combo  devices. Both
market the 2913/2914. T will source  versions incorporate a PCM and
the Intel-designed NMOS combos transmit/receive filter on chip.
and intel will have the option of
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Meet the

SME Systems know computers, we've been
building them for years. And we know what the
discerning computer buyer wants most of all — a
Z80 system that will provide him flexibility,
performance and reliability.

Flexibility to be configured to perfornt simple
single user tasks, and capable of configuration for
multi-terminals, color graphics, word processing,
business accounting, process control and scientific
work.

The MPU-100, the flagship of the SME Unicorn
series, is designed around the industry standard
$100 bus, with an advanced vertical motherboard
system giving it the highest reliability and lowest
profile of any commensurate system

It is CF/M based, and its attractively housed
ysfem looks equally well rack mounted or on the

esk top.

The economically priced systém can be
configured with the basic MPU-100, its natural
partner the DDU-8 2 Mbyte twin disk drive unit,
terminal and printer.
~ Addition of the SME Dartbauds will allow a
further 6 terminals or modems to be added, and a
further card will allow it to handle up to 50 Mbytes
of hard storage.

Other configurations could include one or
more HDU-1001 10Mbyte Hard Drive/1 Mbyte
floppy subsystems, or the revolutionary 16/Mbyte
Lark fixed/removable hard drive units.

Like the hundreds of SME systems alread
installed around Australia, the Unicorn series is Luilf

MPU-100

The microcomputer for people
performance, durability and



Also available from SME Systems are a range of full
size and mini cord cages, Eprom erasers, wire wrap
cards, video control, Color Graphics, CMOS RAM,
Serial and parallel YO cards.

All systems designed and manufactured in Australia
and fully backed with installation and service
support.

to stand up to everything that business, commerce,
industry, and nature can put it to, and to continue
operating without missing a beat.

Its modular construction allows for the easy addition
of further function boards as they are required.

A wide range of interface cards such as Color
graphics & CMOS RAM, make the MPU-100 one of
the most versatile systems available today.

SME SYSTEMS build for strength, speed and
reliability. All units can be bench mounted or fit
comfortably in standard 19" rack configuration.

The expandable MPU-100

This rugged, low profile system, has vertical 10-slot
motherboard minimises transmission line defects.
Core CPU is the versatile Z80, 4 Mhz, SBC 800, the
enhanced FDC-11 floppy disk controller card, and
the DRC-11 state- of-the-art 64/256 K dynamic RAM
card.

The highly reliable DDU-8

A low profile double/sided dual 8" disk drive unit
with 2 Mbyte storage, door locking, internal fan
and power supply. The perfect partner for the MPU-
100.

The hard to fool HDU-1001
Incorporates a 10 Mbyte mini-Winchester hard
drive, and 1 Mbyte 8" floppy. Its DTC510 internal
controller uses Bit Slice technology to achieve high
data throughput, extensive error detection and
correction. On board memory provides data
buffering.

Backing up is a Lark

The 16 Mbyte Lark Hard drive system fulfills the
dream of data base owners. 8 Mbytes are on fixed
disk, and 8 Mbytes on removable sealed cartridge
— providing the ability to back up a full 8 Mbytes in
2 minutes. With its built-in back up and other
features the Lark is less subject to failure than old
style cartridge drives.

HDU-1001

LARK

who want pe
quality

[ -

rmanence,

% SME Systems, 22 Queen Street, Mitcham, Vie. 3132.
Phone: (03) 874 3666. Telex 37213.



Microcomputer grant from Digital

Digital Equipment Australia Pty Ltd has given an equipment grant
valued at $70 000 to the Queensland Institute of Technology.

Digital are seeking to enhance
teaching and research in micro-
electronics and computing. To
achieve this they have established a
Special Equipment Grant Program
with the intention of installing
microelectronics research equip-
ment in selected centres throughout
Australia.

QIT was awarded the grant ahead
of keen competition from Uni-
versities and Colleges specialising
in microcomputing, based on its
excellent submission which Digital

believed was an ideal application of
microcomputer technology.

Some of the equipment will be
located in QIT's Microprocessor
DevelopmentCentre which is being
established by QIT and several large
Queensland industrial organisations.
The aim of the Centre is to provide
the latest microprocessor facilities
for firms in the state. In particular,
expertise will be provided to imple-
ment the latest technologies in
industrial processes.

Single chip IBM 3274/3276
compatible coax receiver transmitter

Computeriand contract to sell
Sirius microcomputer

Barson Computers has won the contract with Computerland
Australia for sale of the newly released Sirius 16-bit microcomputer
through Computerland’s national chain of fifteen stores.

Standard Microsystems Corporation recently introduced the
COM 9004 IBM 3274/3276 Compatible Coax Receiver/Transmitter.
It is the first commercially available single chip metal-oxide-
semiconductor/very-large-scale-integrated (MOS/VLSI) circuit
IBM compatible receiver/transmitter, claim Standard Microsystems.

Worth an estimated $3 million in
Sirius sales over the next twelve
months, the contract was signed on
August 3 in Computerland’s new
premises at 364 Sussex Street,
Sydney by Computerland's man-
aging director Loma Hoess and
Julian Barson, managing director of
Barson Computers.

Retailing for $5295 plus tax, the
Sirius offers the user a 16-bit
processor, | 28K RAM, 1.2 Mbytes of
floppy disk storage and an ultra-high
resolution display. It has been
designed for the small business and
has a large library of applications
software.

Amber phosphor screens

The latest advance in the reduction of VDU operator eye strain is the
adoption of amber or yellow VDU screens. This trend has accelerated
dramatically in Europe in recent years.

Tubes with this phosphor are now
being manufactured in Australia by
Thomas .Electronics in a variety of
typesincluding 9, 12" and 15" sizes.

A number of anti-glare treatments
are also available. Tubes are
manufactured to customer specifi-
cations, so that existing VDU's can
be fitted with amber screens.

Very high resolution CRTS for
applications such as Word Pro-
cessors and Phototypesetting are
included in the range.

For more information contact
Thomas Electronics of Australia
Pty Ltd, 12 Larkin St. Riverwood
NSW 2210.

AED releases new Superaed

The COM 9004 is designed to
allow simple implementation of
high speed serial data communi-
cations. It is a serial encoder/
decoder for interfacing any standard
parallel microprocessor data buss
to a bi-phase serial line. Besides the
double buffered serial to parallel
and parallel to serial converters, the
COM 9004 provides a Manchester Il
bi-phase encoder and decoder,

parity detection and generation, and
internal diagnostics for testing both
itself and the line driver/line receiver
circuitry.

It detects and generates line
quiesce, code violation, sync, parity,
and mini-code violation sequences
specified by IBM.

For more information contact
Total Electronics, 9 Harker St,

Burwood Vic. 3125.

AED Microcomputer Products announce the release of a new
extended version of the Superaed CP/M extension package. The
new package offers an extension of the features of the old version
and a much greater flexibility to the user who wishes to modify the

IBC Super Cadet cache disk memory

IBC recently introduced a cache disk memory for the Super Cadet
computer system. The memory consists of 256K of 150 ns, 64K

package for alternative or additional hardware.

AED are also making available a
configure program called Supercon,
similar in principal to that offered
with Wordstar.

The new Superaed improvements
are: keys default to issue any code
or string of codes, keys can be
dynamically defined as strings, con-
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figurability of all hardware drivers,
extended and improved monitor
features, status line and control and
configurability of desired options.

Enquiries to AED Microcomputer
Products, 130 Military Rd, Guildford
NSW 2161.(02)68 1-4966.

RAM chips on a 102 mm square pc board.

IBC claim that with overiayed
operating systems such as OASIS
the cache disk offers the user a
substantial increase in system
performance, making it four times
faster than its nearest competitor.
Using block transfer, the 6 MHz,
Z-80B can transfer a typical 5K

overlay into the main system
memory in less than 18 ms. Using
the cache disk to store all program
overlays, frees the disk drive to do
only transactional data 1/O, thereby
increasing the throughput perform-
ance enormously.



Western Digital single chip
floppy controller

The WD279X series of floppy disk controllers combine the standard
feature of Western Digital Corporation’s WD179X series, with a
digital data separator, phase lock loop and write precompensation
circuitry, often the hardest design problem to overcome.

Powered from a single 5 V supply,
the WD279X is capable of single
and double density operation and
is software compatible with the
industry standard controller inter:
face. Up to four 5% and 8 floppy
disk drives may be accommodated

and the WD279X will also allow for
double sided operation.

For more information contact
Daneva Australia, 66 Bay Rd,
Sandringham Vic. 3191. {03)
598-5622

Q.T. Computer Systems have moved

Q.T. Computer Systems, a manufacturer of microcomputer systems
and products, has moved to new, larger premises at 41 Sydney
Street, Marrickville NSW 2204. (02)519-2680.

They now provide a ground floor
showroom for over-the-counter
retail sales and the factory area

includes a service department for
warranty and after sales service.

CP/M capability for Apple 111

The Apple lll personal computer will now run CP/M-based applica-
tion programs with the introduction of the Apple Softcard 11l System.

The Apple Softcard lil System was
developed by Microsoft Corporation
and is now being distributed exclu-
sively by Apple Computer.

The system augments the Apple [If
sophisticated operating system
(SOS) to bring dual-processor cap-
abilities to Apple users. The Apple Iii
product marketing manager states,
“The range and variety of programs
compatible with these two operating
systems makes the Apple lll an
enormously flexible computer for
business, science, industry, and
education.

A major feature of the system is
that it supports the Apple 5M mass
storage system, Profile. Both SOS

and CP/M files can be stored on
Profile.

No hardware or software modifi-
cations of any kind are required to
install the system circuit board,
which plugs into any of the Apple
ill's peripheral card slots. Operation
of the Apple Il is not affected when
not in the Z80 mode.

The Apple Softcard Il System
includes a plug-in Z80 micropro-
cessor card, CP/M software, and
four manuals which describe card
installation and use of the software.
The system also provides microsoft
basic. The system requires a 128K
Apple lll personal computer with a
suitable video display device.

magmedia magmedia magmedia

Here's to
longer life with
Datalife
from Verbatim

epawbew epawsbews

magmedia magmedia magmed

Verbatim is committed to offering
customers the very best removable
magnetic storage media. Our line of
highest quality magnetic storage
products extends to virtually all
removable media forms and includes
Datalife TM flexible disks and
minidisks, data cartridges, data
cassettes and Datalife TM head
cleaning diskettes. Verbatim is intent
on keeping their products at the
forefront of technology, going above
industry standards, setting a new
standard for excellence.

magmedia

epawbew epawbews epawibamu

bDews

magmedia magmedia

M magmedia
[

MAGMEDIA SERVICE PUTS THE CUSTOMER FIRST

magmedia

SYDNEY BRISBANE MELBOURNE
(02) 428 1100 (07) 229 1600 (03) 699 9688
CANBERRA HOBART PERTH
(062) 48 6751 (002) 34 4522 (09) 328 3311
ADELAIDE

(08) 223 6261
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Apple at Australian Computer Exhibitionl

The powerful networking capabilities of the Apple Il personal computer was demonstrated at
the 9th Australian Computer Exhibition held in August at Hobart.

The networking was achieved by
linking the Apple Il through the use
of Omninet, a shared access net-
work, which allows any station to
transfer data without the need for a
master network controller or a mass
of wires.

Also on display was a new term-
inal emulator, known as ‘Netcomm'
which allows the Apple to talk’ to
IBM, ICL, Burroughs and other

major mainframes.

Using one of the internal expan-
sion slots, ‘Netcomm’ communi-
cation card can be connected to an
external modem or acoustic coupler
via R§232-C convention, or directly
to an onboard auto dial and answer
modem which is designed in Aust-
ralia, and is expected to be released
by October this year.

In order to free the Apple pro-

cessor from the often complex task
of monitoring the various com-
munication conventions, it was
decided to built ‘Netcomm' around
a Z80 processor. This enables the
communications protocol to be
maintained in the background
so the Apple processor is free to
transfer information from or to disk,
to printers or other peripherals while
on-line to a host mainframe or mini.

Ortex

announces
MicroAda compiler
A local computer systems

manufacturer, Ortex Australia
Pty Ltd, has announced the
availability of a MicroAda com-
piler for its range of Pascal
System 1 minicomputers.

Ada is a new block structured
high-level language that has been
developed by the US Department of
Defense to be used for all its internal
software development.

MicroAda implements a subset of
the full Ada language, including
packages and separate compilation,
tasks, and exceptions. Generics,
representation specifications, and
the more complex exception hand-
ling features are not yet included,
though Ortex intends to support the
full language within twelve months.

For more information contact
Ortex Australia Pty Ltd, P.O. Box 732,
Fyshwick ACT 2609. (062)80-5283.

TESTING BOARDS

r STOP WASTING TIME

Y

Z80 DEVELOPMENT SYSTEM

Y

INTELLIGENT EPROM )
PROGRAMMER

MD will pin-point microtroubles in seconds
Portable and simple {0 use by non-technical staft
inthe REPAIR SHOP or on the PRODUCTION LINE.
MD tests ROM, RAM & 170 and prints diagnostic
reports. MICRODOCTOR can be piugged info an
unknown system to perform a general diagnostic
and prnt a MEMORY-MAP.

The ENGINEER may enter sequences of
CHECKSUMS and RAMTESTS. READS and
WRITES to spectfic MEMORY and 170 locations.

SHORTING tests on DATA and ADDRESS LINES.

PRINT-OUTS of memory in ASCIl or HEX.
These sequences are retained in CONTINUOUS
MEMORY, available always at the push of a key.
* FREE 280 DISASSEMBLER with each MD
{other disassemblers soon to'retrofit at low cost).
Get a DISASSEMBLER LISTING of ROM in any
microsystem!

MENTA puts out a TV PICTURE of memory in
hexadecimal. The 40 key keyboard will accept
inputs, both In hexadecimal and Z80 mnemonics;
there is a quick cassette data storage system, a
powertul editor which permits program debugging
by showing contents of registers and stack

Also there are 24 bits of 1/0 for external control.

A Z80 dis mbler is also labie which outputs
to any RS232 device such as a printer or terminal.
MENTA was designed as a low-budget device for
teaching microprocessing in schools: professional
course-materiat Is avallable to teachers together
with add-on boards for a vanety of control functions
and robotic applications.

Good tools need not be expensive. SOFTY 2 1s the
latest version of the engineer’s favounte

EPROM HANDLER for anybody who uses 2516,
2716, 2532 and 2732 EPROMS. SOFTY-will
program any of these EPROMS or copy any type
into another.

SOFTY puts out a TV picture of memory contents,
with many code-manipulating and editing facllities.
There is also a fast cassette data storage system.
SOFTY is also a ROMULATOR (a lead is supplied
which may be inserted into a board under
development to emulate the AOM using SOFTY's
internal RAM. This procedure can also be used on
the single-chipper piggy-back type MPU.)
SOFTY.is complete in itseit as a PRODUCT
DEVELOPMENT SYSTEM. Code may be entered
in HEXADECIMAL via the keyboard also SERIAL
and PARALLEL inputs and outputs aliow down-
loading of object code from your computer or
printing EPROM contents on your pnnter.

MICRODOCTOR — $595.00

ELECTRONICS

MENTA — $249.00

SOFTY 2 — $379.00

P.O. Box 311, Castle Hill NSW 2154. Ph. (02)634 7597.
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Three new Texas Instruments
microcomputer modules

Three microcomputer modules, an analogue-input, counter/timer
and interface module were recently announced by Texas Instru-
ments as the latest additions to TI's TM990 family of single-board

microcomputers.

The TM990/315 is a low-level
analogue-input module that enables
TM990 boards to handle inputs
from such devices as thermocouples
and strain gauges. The module,
which fits directly into the TM990
system bus, is available in versions
with either 8 or 16 electrically
isolated, differential inputs. For
applications requiring more than
16 inputs, the system can be
expanded with additional modules
to include up to 128 channels. An
on-board programmable amplifier
provides auto-zeroing and six gain
settings for an input sensitivity of 10,
20, 50, 200, or 500 millivolts (full
scale)

Capable of withstanding common-
mode voltages as high as 250 volts,
the TMS990/315 has a sample time
of six milliseconds per channel and
a relative accuracy of 5 microvolts
at 24°C.

The TM990/315 operates from a
+5 and + 12 V power supply (£3%)
and draws approximately 1.3 A

(typical).
Another new module, the
TM990/317, is a counter/timer

module that can serve as a pulse
counter, programmable timer,
and waveform generator. The
TM990/317 offers four TTL soft-
ware-gateable counter inputs with
programmable debounce filters
and five independent 16-bit counters
with a 5 MHz counting rate.

The counters have both up/down
and BCD/binary counting cap-
ability. Each counter has five
outputs, and two of the counters
have alarm comparators.

The TM990/317 requires a 5 V
(+3%) power supplyand hasa 0.9 A
current requirement (typical).

The third new board is the
TM990/309, an interface module

designed for use with TI's 6MT Series
of input/output industrial modules.
By providing an interface between
the TM990 bus and 6MT modules,
the TM990/309 enables micro-
computers such as the TM990/101
to input status from and control the
high voltage/current loads found in
industrial-control applications.

For applications involving more
than 32 1/O points the TM390/309
requires a 5T1-5500 1/O expander
which allows the TM390/309 to
supply power to as many as twelve
full 6MT bases.

Allinquiries to Texas Instruments,
9 Byfield Rd, Nth Ryde NSW 2113.
(02)887-1122.

Elmeasco Instruments to distribute
disks for Intel systems

Elmeasco Instruments has announced a range of Winchester disks
for use with Intel microcomputer development systems.

The disks are designed and
manufactured by Data Management
Labs of San Jose, California, which
recently appointed Elmeasco its
Australian distributor.

Improved performance, capacity
and reliability are the major reasons
behind using Winchester disk tech-
nology in conjunction with micro-
computer development systems,
says Elmeasco’s computer products
manager, Daryl Black.

Most importantly all Intel software
runs without modification. The DML
controller emulates standard Intel
controllers. As far as ISIS-Il is

concerned an Intel 710, 720 or 740
is attached to the system and as a
result all existing software, including
custom I/O drivers, will operate.

There are two basic DML Win-
chester disks. The model 1010
offers 6 Mbytes of storage and is
priced at $8000, while the model
1040 has 26 Mbytes and is priced at
approximately $11000. Each can
be used with an optional floppy disk
for program load and backup.

For further information contact
Daryl Black, Elmeasco Instruments,
15 McDonald St. Mortlake NSW
2137.(02)736-2888.

Micro Professor MPF-1

* A learning tool for hobbyist, students and

microprocessor enthusiast.

tem,

processors is all about.

* More than a learning tool, you can design
your own custom hardware and software
applications.

CBC Bank Bldg., 881 George St.,
Haymarket, Sydney. (02) 212 4815

An excellent
teaching aid for instructors of electrical
engineering and computer science courses.
* A complete hardware and software sys-
offering detailed schematics and
examples of program code to enable you to
easily understand what the world of micro-

$115 + S.T.
EMONAENTERPRISES

PTYLTD

$94.00

+ Sales Tax

ESCORT EDM 302

Hand Held, Digital and
Analogue Multimeters
AKIGAWA L300B

* Compact design incor-
porating new advances

* Single centre of push to
free switch saves time

* Hi-Lo OHM power

*10 Amperes DC/AC
current capability

* Instant continuity func-
tion (EDM 301, 302,
301S, 302S Only)

* Easy to read

* Superior refiability

* Qverload protection

" An accuracy *

(0.25% DGT + 1 DGT)
* Optional carry case

housing.

Escort Multimeters available
now from as little as $59.50 + S.T.

* Protected against the interference of external magnetic field
by core magnet type meter.

* A 100 degree wide view meter and mirrored scale enables
easier and more accurate reading

* Protected from shock and vibration by shock resistant ABS

- Meter movement and components are protected against
overload by Zener diodes and glass fuse installed.

* “off*"' range position also protects the meter movement from
shock and vibration

* Designed with no metat portion 10 appear on the surface ot
the Instrument. This guards the users from unexpected
electric shock during measurement.

* The continuity range is a separate switch position that
indicates continuity of a circuit by sounding a buzzer

* Battery condition can be checked through properly loaded
circuit at battery testing range.

* With thermometer probe (optional), temperature measure-
ment is very easily done.

¥ $39.00

+ Sales Tax
Probe

$29.00

+ Sales Tax

Analogue Multimeters
From $10.50 + S.T.

NSW: Radio Despatch Service 211 0191. Emtronics 211 0531. David Reid
Electronics 29 6601. Pre Pack Electronics 569 9797. Martin de Launay
(Wollongong) 28 6020. (Newcastle) 2 4741. VIC: Radio Parts 329 7888.
SA: Int. Communications Systems P/L 47 3688. WA: Hinco Engineering
P/L 381 4477. ACT: Electronic Components P/L 80 4654. TAS: D &1
Agencies 23 2842.
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<: C. ltoh PRINTERS

FROM ROD IRVING ELECTRONICS

WO Pro/Writer Printer 8510

Print Features: Number of columns—I36 col. max. Print Speed—120 CPS. Print
Direction—Single-directional and Bidirectional, Switch Seiectable. Throughput Speed—
From 44 to 152 Ipm. Character spacing (max. number of columns per line)—Pica 10 CPI
(80), Double Width 5 CPI (40), Compressed Font 17 CPI (136), Double Width 8.5 CPI (68),
- Elite 12 CPI (96), Double Width 6 CPI (48), Proportional Double Width Proportional. Line
Spacing—Variable to 1/144". Print Width—203 mm (8'") max.
Forms Type: Fan Fold Roll or Cut Sheet: Width—113 mm to 254 mm (4.5" to 10.0”). Total
——— Thickness—0.08 to 0.28 mm (0.002" to 0.011*"). Number of Copies—Original + 3 copies
LA . nominal.
— Form Feed: Method—Tractor or Friction. Form Loading—Either rear or top.
\ Interface—Serial: Method—EIA RS232-C and 20mA (40 & 60mA switchable option)
Current Loop Serial Interface. Baud Rate (BPS)—110, 300, 600, 1200, 2400, 4800, 9600.
Transmitting Method—Half Duplex. Synchronization—Asynchronous.
l Interface—Parallel: Method—TTL compatible, I-bit, parallel interface. Control Signals—

'L T

ACK, BUSY, SELECT, DATA STB, INPUT PRIME FAULT, INPUT BUSY, PAPER EMPTY.
Instruction Codes—(ASCII): CR, LF, VT, FF, CAN, S0, SI, DEL, DC1, DC2, DC3, DC4, GS,

RS, US, FS, EM; GRAPHIC SYMBOLS: BIT GRAPHICS.
Error Detection: (1) Parity (VRC)—Odd, Even, No-parity. Switch selectable. (2) Framing
Error—Stop bit check. (3) Overrun Error—Error is detected when data are received

before the previous data have been processed.
Physical dimensions: 398 mm W x 120 mm H x 285 mm D (15.7" W x 4.7" Hx 11.2" D).
Weight: 8.5 kg (18 1bs., 12 0z.)

P* $759 ($725 ex)
S** $845 ($775 ex)

Model 1550

\ The Model 1550 is a compact desk-top dot matrix-serial impact printer used for data
_ communication terminals, hardcopy of CRT displays, peripheral terminals for
minicomputers and microcomputers, and small-sized business systems.
The character format is a dot matrix of 7(H) x 9)(V). or 8(H) x 8(V).

Print speed is 120 characters/second. Up to 136 characters can be printed per line at 10
CPL
[ - e W~ ] Its main features are: ® Compact desk-top dot matrix printer @ 136-column print e Light-
weight ® Low power-consumption @ High-quality print @ Bit image graphics @ Graphic
_ Symbols @ Prints in six different languages e High reliability ® Low cost.
P*$1225 ($1050 ex)
S#*+ $1275 ($1195 ex)

F-10 Printmaster Daisy Wheel
Printer

Print Speed: 40 CPS. Print Method: Static Print Impact. Number of Printable Columns:
136, 183, Variable. Character Spacing: 1/120 Inch (minimum). Line Spacing: 1/48.

Return Time: 900 msec. Line Feed Time 40 msec. Paper Width: 406 mm (maximum).
Print Characters: 96. Printwheel: Industry Standard 96 Character Wheel. Interface:
Industry Standard 8-bit Parallel, RS232-C Compatible, X-ON, X-OFF, 12-bit Qume and
Diablo Compatible. Dimensions: 574 mm W x 408 mm d x 153.5 mm H (225" Wx 159" Dx
6" H). Weight: 14 kg (30.8 Ibs.) with cover and power supply. Noise: Less than 65 Db (IM
from Platen, A Scale).

P* $1600 ($1450 ex) * Parallel Interface ** Serial Interface
S** $1750 ($1510 ex) /
@ /Qq’\“‘

F O
¢
>

Extra Special Microline 80
$499 incl. tax $435 tax exempt

RITRONICS WHOLESALE

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131.

TO ORDER: Heavy items sent Comet Freight on Mail Order Phone 481-1436. Wholesale Customers
Phone: 489-7099. Mail Orders to RITRONICS WHOLESALE, P.O. Box 235, Northcote 3070.
Minimum P&P $2. Add extra for heavy items, registration and certified mail.

Prices and specifications subject to change without notice.

Turn to Page 72 for our Big Board Specials

/
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VDU monitors

A range of high and medium resolution monitors aimed at OEM
users is now available from Thomas Electronics.

The basic 12" monochrome
monitor is priced at under $A100
FOB Japan. This unit features a
15 MHz bandwidth, 1000 lines resol-
ution, adjustable screen tilt metal
frame, and is available with either
a white or green phosphor tube
incorporating an etched anti-glare
screen.

The full monochrome range con-
sists of frame or cabinet versions
with 57,97, 12" and 15" tube sizes,
with P4 (white phosphor) or P31
(green phosphor) as standard.
Band widths are up to 50 MHz with
resolutions in 800 — 1800 lines.

The colour monitcrs are in sizes

(8]
oo emEE

of 12", 14" and 20", RGB phosphor
tubes with either delta or in-line gun
types. Included are both open frame
and cabinet types of monitors with
band widths up to 35 MHz and dis-
play formats from 2000 characters
to 4000 characters.

The monitor range is comple-
mented by video RAMs to provide a
CRT controller for colour data

systems and two types of switching
power supplies for operation on
90 — 264 Vac 50/60 Hz.

For more information contact
Thomas Electronics of Australia
Pty Ltd, 12 Larkin St, Riverwood
NSW 2210.

Tandy’s new pocket computer

Tandy Electronics has introduced a new handheld portable
computer, Model PC-2, which is now available for $319.95.

Among the features of the
27 x 195 x 86 mm computer are its
capability for intemal expansion with
plug-in RAM and/or ROM modules,
and for external expansion through
a 60-pin I/O buss connector.

The PC-2 features a 16K (ROM)

extended BASIC language inter-
preter with ability to process words
and messages. The CPU is a high-
speed 18-bit custom CMOS micro-
processor. The built in memory
includes 16K of ROM and 2640 bytes
of user memory.

Club Call

MEGS, the Sydney Microcomputer Enthuslast’s Group, now
meet at St Andrews Presbyterian Church Hall, 37 Anderson St, Chats-
wood (changed from WIA hall, Atchison St, Crows Nest). Meeting date is
still the third Monday of the month, time: from 7 to 10 pm. The church
hall is just behind Wallaceway and is conveniently near the railway station
and buses.

It's quite likely that many of you have the incorrect address of the
venue for the North and Western Suburbs Computer Users Group
meetings. So please note that the correct address is Maribyrnong
Primary School, Warrs Road (off Raleigh Road), Maribyrnong. Meetings
are held every second Thursday from 7.30 pm to 10 pm and you can
contact Mr. David Coupe on 370-9590.

A new club which formed in July is the Pocket Computer Users
Club. If you have an interest in pocket computers, whatever the brand,
you will develop a better understanding of them through the club. The
meetings are held on the first Wednesday of each month at 7.30 pm at
the ‘Woodstock” Community Centre, Church St, Burwood. Interested
people can contact the President, George Antonijevic, at home
on 683-4296.

The SA branch of the Commodore/Vic Computer Users Assoc-
iation is a functioning user group, established so that enthusiasts can
meet and discuss all aspects of computing. The club meets monthly and
if you want to find out when and where write to Mr. Eddie Hann, the
secretary, at 13 Miranda Rd, Paralowie SA 5108.

Apple-Q, the Brisbane User Group, has been in operation for
almost a year. User Group days are held every third Sunday of the month
(December excluded) at the Hooper Education Centre, Kuran Street,
Wavell Heights. The Centre is open from 8.30 am until 4.30 pm and
members are encouraged to bring their Apple along. Barbecue facilities
are availabie for members staying all day. Those interested in becoming
members of Apple-Q should forward $18 subscription fee to the Sec-
retary, Apple-Q, the Brisbane User Group, P.O. Box 721, South Brisbane
QId 4101. Apple-Q s affiliated with the International Apple Core.

The Blue Mountains Computer Club is still going strong and meets
on the second and last Friday of each month at the Springwood Civic
Centre. Meetings start at 7.30 pm.

32K BYTES
FOR THE ZX8]

SPECIAL RAM PACK

FOR THE ZX81

This board uses dynamic RAM chips for
lower cost and lower power consumption.
Simply plugs into the ZX 81 expansion port
offering 32K BYTES for basic programmes
and data handling. No extra PSU required.
Extra memory to help you build your ZX81

JUST RELEASED!

ZX80/81 PROGRAMMABLE
CHARACTER GENERATOR

Using simple BASIC programs you ¢an
create your own unique character sets and
graphic symbols for games, High Res
graphs and charts and interesting patterns.
Program symbols normally available only on
more expensive microprocessors and you
are not limited to preprogrammed

graphic sets.

Fully assembled price $95.00 incl. P & P
(Australia)

Uses the 8K ROM from Sinclalr (not incl.).

UPGRADE YOUR ZX80 GRAPHICS

into a powerful microprocessor system at
an affordable price. Compare the price with
other RAM PACKS available on the market!

Price for 32K Ram Pack (RP32)
only: $165.00 incl. P&P (Aust)

Please send order or S A E for further information to

VENDALE PTY. LTD., Dept T7, Box 456,

Now you can upgrade your ZX80 to the full
animated graphics of the ZX81. Your ZX80
will now run in SLOW mode.

Fully assembled price only $38.50 incl. P & P
(Australia)

Glen Waverley, Victoria 3150. ) ; ] ) &

36 Plymouth St., Gien Waverley, Works only in conjunction with 8K ROM S

(03) 232 0444. from Sinclair {not incl.) i
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Attention!

OEM’s ¢ Independent Software Vendors ¢ System
Designers Programming Consultants and Teachers

PACKAGE DEAL NO. 1.

ACCOUNTING SYSTEM
Q.T. Z80A System with
256K RAM and 2 x8” DS/DD
Disk Drives and Super Fast
M Drive.

*CP/M2.2

* Hazeltine Espirit Terminal
(Green Screen)

* Accounting Software
(in source code)

* Diagnostic Software etc.

$4995.00 + tax

PACKAGE DEAL NO. 2.

WORD PROCESSING SYSTEM

Q.T. Z80A System with
64K RAM and 2 x5%" Disk

Drives.
*CP/M2.2

* Hazeltine Espirit Terminal
(Green Screen)

* C ltch F-1040 Daisywheel
Printer — 40cps

* Wordstar with Mailmerge
(M Drive available)
(for 8" drives add $400)

$5995.00 + tax

PACKAGE DEAL No. 3.

MULTI-USER SYSTEM
OEM

Q.T. Z80A System with
64K RAM and 2 x8” DS/DD

Disk Drives.

* MP/M Version 2

* 2 x Hazeltine Esprit
Terminals

(Green Screen)

$6270.00 + tax

* Multiprocessor version is also available
— call for details.

PACKAGE DEAL No. 4.

HARD DISK SYSTEM

Q.T. Z80A System with
64K RAM and 2 x8” DS/DD

Disk Drives.
* 10 M/byte Hard Disk

*CP/M2.2

$6870.00 + tax

PACKAGE DEAL No. 5.

UPGRADE TO HARD
DISK

16 M/Byte Complete with cabinet,
P/Supply, Cables and Software for
Apple, TRS-80, S100 or any

Z80 based system.

In order to maintain our low
prices these offers are available
to C.0.D. customers only

Q.T. COMPUTER
SYSTEMS (AUST)
PTY.LTD.

41 Sydney St. Marrickville
NSW 2204 Ph: (02) 519 2680




K-NAR COMPUTER CARDS
S100 Z80 SYSTEM CARD SPECIALISTS

~ SBC-800

Youknow the SME Systems boards asthe
most powedul and technically up-to- the-

[ minute manufactured in Australia today.

L

these high performance cards.
SBC-800

Using K-NAR's mail order system can |
save you dollars. Compare our prices on.

TTT

' 4Mhz Z-80 CPU.two serial RS232 ports,
| software programmable Baud rate gen.,

recxl time clock (battery bccked) 2K CMOS

__Centronics parallel port, 22 prog. VO lines, 1

T ] 'MPC-6 DARTBAUD

For Multi- user systems. Mulh channel

[ RS232Intelligent /O card with ll VO |
" buffering and high levelinput/output drivers.

6 channels, on-board Z80 processor,

software programmable baudrates, 6K |
buffer memory (battery backed). User

| RAM power on reset/ power fail detect,

| $495. Our Price $395.
I SBC 400

4Ch counter/timer, Soft. Prog. Baud rate

battery backed as standard, etc ﬁ?n_c-e k

~ 4Mhz2-80 CPU, IK Static Ram, RS232_|
I/O with Sync/Asyne, Centronics interface, |

genemtor, 2K CP/M BIOS EPROM option.
| _List Price $395. Our Price $315

|_FDC-II

"decoding. Switch selectable baud rates.

Lnst Price $725 Our Price $575

SPC 29 e :
High performance dual serial & 9

pcrallel port /O CARD, with fll VO addr

programmable features for system tmlonng —I

ess
_Link patch areq, programmable modes for

PACKAGE SPECIAL

W AT
SBC-800 ® FDC-Il ¢ DRC-I

& 5-slot motherboard with mini-cage. EE

| Enhcmcecﬁoppy disk controller, IBM

3740 compatible, operates5& 8" and
I’_ single/d. density drives, handles up to 4

2. Vectored interrupt operation optional. List _
Price $465. Our Price $370.
DRC-II

fé The board for multi-user installchons

64/256K K dynamic RAM card, bank se select

__prom, dip-switch selectable boundaries,

drives, runs multi- densxty CP/M2.2& MP/M

) fc_st 4Mhz operation, on- board memory j

_bank mode allows up to 8 boards on bus, .

hldden refresh 1, phantom disable. Llst Price
$6OO Our Price $475.
"CRC-48

Fool- proof memory system. State-of-
“the- art CMOS memory card with memory _

L protection. on board battery back-up,

| compatible with DRC-1I, wtite _protection
|e enable/dxsable can be used as complete
| | EPROM card or any 1y combinaation of

L EPROM or CMOS ram. List Price $525. . Our_

i_
I
|

Monitor/BIOS EPROM.
Special package price $1425*

I «190
COMPUTER CARDS |
PO Box 412, Dandenong, 3175 Phone (03) 795 5858 ‘
Authomod distributor of SNE Synemn products.

* Prces sulz)ect to change without notice. All pnces
excluding tax. For retatl prices add 17.5%.

All boards lully assembled and tested and backed by
90-day guarantee.

o R 0 b o

Price $420.

VDC-8024
L The low cost altemative to stand- clone |

__terminal, Flexible 80x24 memory mapped
video display board with full ASCII, semi.
__graphics, Inverse & half intensity video,

flicker free screen updating. Battery backed

__option offers diagnosis of system shut downs.

LlSt Price $325. Our Price $265.

T |

To K-NAR Computer Cards in

[ Please send ‘me product data sheets. 'n

(I enclose 4 stcmgs) i

1 wish to order o :

My cheque/order form is 2 is enclosed '

I__Plecse debit my Bankcard No. 5

Name i
Address ]

- ]

_ Signatwe _ =" =l

Please include me on your new produc (]

mailing list. | am mainly interested in systems | g

for O Hobby, O Industrialuse O Education |g

0 Business O Process control [ Other e

N2z |9

&i:k------ﬁi_----l



Project 653

16 Channel computer
output driver

With this project hooked up to your computer you can
drive relays, motors, lamps, solenoids, or whatever, under
software control. Do something useful with your computer!

A PERSONAL COMPUTER need not
necessarily be used for playing games,
learning programming or producing

computer club newsletters. With this’

project, you can put it to some practical
use. Just what that is 'll have to leave to
your imagination and ingenuity!

Two independent groups of eight out-
puts are provided. Each of the 16 output
driver circuits is configured to run from
a 12 V supply, although higher supply
voltages may be used. Each can be con-
figured to sink up to 3 A. Simple address
selection for the board is provided by an
on-board DIP switch. It’s a pretty
straightforward project and you can
vary things to suit your application(s).

Component options

The component values shown in the
circuit diagram are for output currents
of up to 2 A. If other load currents are
desired, then a few components need
changing in order to reduce power dis-
sipation in the output transistors.

For currents of less than 1 A, the
TIP31Bs (Q17-32) may be replaced by
BD139s — which have the distinct
advantage of costing considerably less
than TIP31Bs. However, note that
BD139s have a different pinout such
that the metal face on BD139s is on the
opposite side of the package to the
TIP31Bs.

The base current drive to the output
devices is determined by R17 and R32
and may be optimised for different loads.
The table here (Table 1) summarises
component values for various output
currents.

If the total output current is expected
to exceed 20 A for more than a few
TABLE 1. Component variations

=
I
|

The project is built 6n a board measuring 103 x 165 mm,

minutes, then it is advisable to make
the following changes:

(a) Use a terminal strip capable of
passing half of the total load current
through each terminal OR solder the
power ground directly to the pc board
ground plane.

(b) Solder several lengths of tinned
copper wire to the heavy power ground
track on the pc board.

Intermittent use over 20 A should
not require these changes. The power
dissipation calculations for transistors
Q17 to Q32 were based on data for
RCA-manufactured TIP31Bs. The
prototype transistors developed a
collector-emitter voltage of 0.65 V at
2 A, which does not necessitate heat-
sinking the transistors. If high current
loads are to be used, measure Vee and Ic

OUTPUT Qa7 R17 R1 +5V SUPPLY
CURRENT to to to CURRENT (max.)
amps Q32 R32 R16
3 TIP31B 15R/1W 330R 3.4A
2 TIP31B 18R/1 W 470R 2.8A
1 TIP31B 22R/V2 W 470R 23A
a BD139 33R/%2 W 470R 1.6 A

84 — November 1982 ETI
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ePeeecconves

and calculate P = Vce x Ic.

The TIP31B can dissipate 2 W at 25°C
ambient without heatsinking. Con-
tinuous use at high currents may require
a small flag heatsink on each TIP31B.

Construction

The entire electronics for this project is
mounted on a double-sided pc board.
During the early design phase, it was
found that a single-sided pc board would
require an unacceptably huge number
of links. To keep the cost down, through-
hole plating was not specified for this
board and connections between top and
bottom side tracks are made with links
of 22 swg tinned copper wire, of which
there are a total of 61. IC sockets were
installed on the prototype, but these are
not essential.

Commence construction by giving the
pc board a good inspection, looking for
broken tracks and undrilled holes. Make
sure the tracks are clean and bright so
that soldering is easily carried out.
Insert all the links first. These are
identified on the component overlay
diagram by a . Note that a large star is
next to a '62nd’ link more or less in the



centre of the board. This is the optional
0 V link — see the text under the head-
ing ‘Power supplies’.

Next, solder diodes D1 to D17 in place.
Note that the cathodes of these diodes
are soldered on the component side of
the board. Solder resistors R1 through
T16, then R33 through R48 in place
next. Mount and solder the BC639
transistors, Q1 to Q16, in place next. All
the 1 W resistors, R17 through R32,
stand up on end and these may be
soldered in place after the transistors.
Follow with the remaining four resistors
and the three capacitors. Now you can
mount and solder in the output devices,
Q17 to Q32. Watch orientation.

Now mount DSW1, but take care you
put it round the right way. The ON
position of the switches should be ad-
Jacent to the edge of the board. If you're
using IC sockets, put these on next. If
hot, solder the ICs in place. Note that
ICs 1, 2 and 5 are CMOS types, so take
precautions in handling and soldering
them in place. Only handle them by the
ends of their cases after discharging
yourself against an earthed metal
object. Solder the supply pins first. A
16-pin DIL IC socket is used for the
input connections and this can be
mounted now. Last of all, mount and
solder in the output terminal strip or
strips. We used one 12-way and one
8-way strip as we could not obtain a
single 20-way strip.

Having completed the construction,
go over the board very carefully, looking

—°c ouTPUTS +TZVOV

for missed links and components, bad
joints or mis-oriented semiconductors.
Fix any faults and, if you’re satisfied all
is well, the best way to test the board is
to hook it up and try it out!

Power supplies

The logic power supply of +5 V should
.be supplied from the host computer Vee
rail through the DIL socket pins 15 and
16. The computer’s ground (0 V) should
be connected to pin 9.

The +5 V power to the driver circuits
should not come from the host computer
unless it has the capability to supply
at least an extra 3 A. In any case, heavy
wire should be used (at least 24 x 0.2 mm
hookup wire) for the power connections
to the terminal strip to minimise
voltage drop.

The optional 0 V link (marked with a
star) should only be used for light loads.
Normally, the connection between 0 V
logic and power should be at the power
supply.

The output drivers’ power supply is
shown as +12 V, but other voltages may
be used, up to about 70 V. The PIV
rating of diodes D1 to D16 should not
be exceeded, however (best use 400 V
diodes here, at least).

Hooking it up

The ETI-653 has been designed to allow
up to eight boards to be connected to a
computer through a single ribbon cable.
In order to do this a special strobe signal
must be supplied by the computer

B OUTPUTS

oswi

BAND
COMPONENT PINOUTS

NOTCH OR SPOT
AT THIS ENO

BC 4R, BC 640

DtOOES Eé é % (_

TO-220 (e.g: TIP31,32)

D%'U“

(sz (Sn éu é's 916

!u!ululolulololo

an.o}ﬂz n: R4g,1115 R'G ®
Q,
e

electrolytic

- denotes teedthrough link

k‘ * OPTIONAL FEEDTHROUGH

METAL AREA

L 7

computer output driver

whenever any of the ETI-653 boards are
being selected. This will probably
require a small hardware circuit, unless
your computer is favoured by the
famous Murphy! If there is sufficient
interest we may publish a general
purpose interface board, but until then
you will have to work out for yourself
how to connect a particular computer
from the following guidelines. (For
background information, refer to
ETI August '82, Turtle Interfacing
Fundamentals.)

I will assume that the computer has
an 1/O scheme with eight I/O address
lines — ADO to AD7. The ETI-653
inputs AO to A3 are then connected to
the lowest four I/O address lines of
the computer. i.e: ADO to AD3. Each
ETI-653 board is then set up at a dif-
ferent address via the DIL switches,
DSW1, 2 and 3. This means that the
ETI-653s will occupy 16 consecutive I/O
ports. Now for the hard part!

The STROBE input (A4) must have a
positive or negative going edge (see the
How it Works) that occurs when an I/O
WRITE to the ETI-653s is taking place.
In order to fully decode the I/O port
address space, the other I/O address
lines (AD4 to AD7) must be gated with
the I/O control signals to produce the
STROBE signal. In order to get the
STROBE transition timing correct, a
signal such as WRP (write pulse) should
also be gated in the STROBE logic. This
allows the data buss to settle before the
latches are locked.

The ribbon cable requires a buffered
driver for each wire carrying logic
signals, especially if multiple ETI-653s
or long cable runs are envisaged. 4

r— PARTS LIST — ETI-653 ===y
R

esistors ......... all 2 W, 5% unless noted
R1-16,33-48 470R
R17-32 18R, 1 W
R49-52 10k
Capacitors
Ct .. 100u/16 V RB electro.
C2,C3 100n blue chip ceramic

Semiconductors

D1-D16 . .. 1IN4002, 1N4004 etc

IC1 74C02

IC2 74C00

IC3,4 7418374

IC5 74C86

Q1-16 BC639

Q17-32 .. TIP31B,BD139 (see text)

Miscellaneous

ETI-653 pc board; DSW1 4-way DIP switch;
16-pin DIL socket; IC sockets (optional) —
3 x 14-pin, 2 x 20-pin; 2 x 16-pin DIP headers;
1 x 12-way and 1 x 8-way pc mount terminal strips
or 1 x 20-way type; suitable length 16-way ribbon
cable; 22 swg tinned copper wire, etc.

Price estimate
$40 — $45

TO-126 (e.g: BD139, 140)
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OUNCE

89 OXFORD ST.,
BONDI JUNCTION
PH: (02) 389 6388 P.O. BOX 364,
EDGECLIFF 2027

SOFTWARE
AND
PERIPHERALS

FOR THE

SORCERER

WRITE FOR

FREE
CATALOGUE

APPLE ADD ONS
FROM

PROMETHEUS

VERSACARD $236
VERSABOX $300
AUTODOC $146

16K RAM $120
128K RAM $609
PARALLEL CARD
C/W GRAPHICS $146
PARALLEL CARD $98
PLUS TAXIF APPLICABLE

We have many more in stock
write or call for further
information.

Dealer enquiries welcome.
Australian Distributor.

COMPUTER CITY

600 OLD CLEVELAND RD.,
CAMP HILL 4152 BRISBANE
TELEPHONE: (07) 398 6759
(07) 398 6571

Project 653
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OPEN-= 0
- CLOSED = 1

Aof{10
OPTIONAL LINK

A simpler interconnection may be
implemented if a couple of I/O ports are
available. In this case, the DO-D7 inputs
can connect to one output port and the
A0-A4 inputs to another output port.
The timing of the STROBE pulse is then
a matter of software driving routines. ®
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First of all, note that the component values
shown on the circuit diagram are gor the 2 A
output version. Other output current versions
are possible, as explained in the text, but basic
circuit operation is the same.

The host processor connects to the ET1-653
board via the 16-pin DIL socket. IC5 compares
the logic levels present on the DIL socket
pins 14 (A1), 11 (A2), 13 (A3) and 12 (STROBE)
to the settings of DSW1, 2, 3 and 4 re-.
spectively. When a match is found, pin 10 of
IC1 goes high. The STROBE input should
receive a pulse edge timed to coincide with a
valid data buss (pins 1 to 8 of the DIL socket)
and a valid address (pins 11, 13, 14). Note that
either a positive-going or a negative-going
edge of the strobe pulse may be used, accord-
ing to whether the setting of DSW4 is closed or
open, respectively.

The AQ input on pin 10 of the DIL socket
determines which of the two on-board latches
are being addressed. When pin 10 s low, IC4 is
selected (‘B outputs active'), it high, then IC3

HOW IT WORKS — ETI-653

L_m +5V POWER

? TERMINAL STRIP
NUMBERS

(‘C outputs active').

Eachdriver circuitbuffers one of the 16 latch
outputs and provides an open coliector
current sink of up to 3 A (see the text on
‘Component options’).

To simplify the description of the driver
circuits, consider the one comprising R1, Q1,
R17, R33, Q17 and D1. Diode D1 is a flywhee!
diode and protects transistor Q17 from excess
back emf voltage when turning off inductive
ioads, such as a solenoid. When the latch out-
putis low, Q1 is held off via R1 and Q17 is held
off by R33. Resistor R33 speeds up the turn-otf
time of Q17 by providing a path to remove
stored charge.in the base-emitter junction,

When the latch output is high, about 5 mA of
current flows into the base of Q1, thus turning
it on. R17 sets the base current of Q17 and
is chosen according to the output current
requirement. Transistor Q17 must be saturated
in order to reduce power dissipation and up to
300 mA of base current may be required for 3 A
loads (see component options in main text).
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CLAMP
METER

MODEL YF-700

Top of the range model AC
Voitage 150V 300V 600V AC
Current 6A 15A 60A 150A
300A. Resistance 5k%
(Midscole 2009Q)

was $49.99
NOW ONLY

$43.55

DISCOUNT
DISC DRIVES COMPUTERS

PRINTERS
ITOH 1500 PARALLEL

(DAISYWHEEL)
{TOH 1500 SERIAL

(DAISYWHEEL)
ITOH 8510 PARALLEL
{TOH 8510 SERIAL

(GRAPHIC ETC)

$1515°+ TAX
$1555 + TAX

$910 + TAX
$1015 + TAX

RITRON COMPUTER GRADE P/S
+5V teg 10a 16V unreg (+ 1A |
KIT $79 95 inc

Buiit and tested $99 50 |

ETI636 MOTHERBOARD
Mc

ACTIVELY TERMINATED

INTERSIL LCD $38.50 |
34 DIGIT PANEL METER KITS

Build a working DPM in %-huur with
these complete evaluation kits

Test these new parts for yourseif with in
tersil's low cost prototyping kits com
plete with A/D converter and LCD dis
play (for the 7106} or LED display (for
the 7107) Kits provide all matnals in
cluding PC board. for a functioning pansl
meter ICL7106EV (LCD)

P.C. EDGE CONNECTORS

WHIHITHIT]

$8.50
$7.90

S100 gold plated wire wrap
S100 solder taill
02 Motorola bus
43/B6 solder tai
43/86 go|d plated wire wrap

10 TURN POTENTIOMETERS

Stock resistance values |
50R 100R 200R

500R. 1K 2K 5K

10K 20K. 50K

100k

$8.50
$11.50

Spectrol model 534 “s |
Price 1 9 $9.90
10 + values may be mixed $9.50

shaft
Please debit my Bankcard.
Bankcard No

Name
Signature

| DIP PLUGS

Ideal for use with fla
nbbon cable or to
mount components on
14 pn $1.50

16 pn $1.90

i

24 pin $2.90
40 pins $5

POWER TRANSFORMERS

SPECIALLY DESIGNED FOR
MICROCOMPUTERS

® Good regulation electrostatic shield
® RI 810
8V @ 10Ax 15V @ 1A
@ R! 820 8V ¢
18V « 3A

20A 15V @ 1A
$37.50
20 TURN
CERMET
TRIM POT

SPECTROL 43P
ACTUAL SIZE

STOCK RESISTANCE VALUES
10R 20R 50R. 100R. 200R. 500R. 1K
2K 5K 10K, 20K. 50K. 100K 200K
500K. 1M 2M

$1.80

1 9

10- 99 $1.60

100 $1.30
Values may bs mlxed

Hexadecnmal Keypad
$32.50

19.-key pad n
ludes 1-10 keys
ABCDEF and 2
optional keys and
a shift key

ideal tor dream

project

MULTIDIALS

O'P
@

Dials to suit 10 T Pots
Model 21 1 8 dia
Model 16 9 dia

Mode! 18 1" x 175 dia

$16.50
$12.50
$21.50

$31.00 !

B 4164 64K Dynamic

cermet single
TURN TRIM POT

Spectrol modsl 63P
ACTUAL SIZE

STOCK VALUES
10R. 20R. 50R. 100R. 200R. 500R, 1K
2K. 5K 10K, 20K. 50K. 200K, 500K
M. 2M

U 9

10---99
100

$1.20
$1.00
$0.90

Values may be mixed

DIP SWITCHES SPST

PN No ol Switches Prce
D3 $160
sS4 170
D 190
230

240

250

270

} 00

DIP SWITCHES SPST

@ G ld
B

16 Pin Zip* Dip 11

. TEXTOOL
{ zIP* mpn socxsrs

$11.50

24 PinZip* Dip 11
40 Pin Zlp* Dip 11

£

INCREDIBLE MEMORY
AND DISC DRIVE PRICES

1-910-25
490 4.00
490 4.20
8.00 7.50
1.95 1.80

11.00 10.00
M58725P (2K x 8) 10.00 9.00
Static

(As used in new 64K Static $100 PCB)
ALL PRICES INCLUDE SALES TAX

DISK DRIVES

MPI 51 $275.00 + 17.5% ST
MPI 52 $385.00 + 17.5% ST
MPI 91 $415.00 + 17.5% ST
MP) 92 $515.00 + 17.5% ST

Mitsubishi 8"
$625 including tax.
Microline 80 $499 inc tax

12.50
17.50

naert

4116 (200nS)

BUILD YOUR OWN SPEAKERS
WITH PHILLIPS

PART No
ADO140T8
AD01610T8
AD0O1605-TB
ADO162-T15
ADO162-T15
ADO162-TB
AD0210-SQ8
ADO2160-SQ8
AD02161-SQ8
AD10100-W8
AD12100-HP8
AD12100-M15
AD12100-M8
AD12100-W8
AD12200-w8
AD12250-w8
AD12650-W8
AD2273-T8
AD4060-W8
AD5060-SC4
AD5060-SQ8
AD5060-W8
AD5061-MB
AD70601-W8
AD70620-M8
AD7063-M6
AD70630-M8
AD70650-W8
AD7066-w8
ADB0601-w8
ADB0b 1-W8
ADB0652-W8
ADBO66-W4
ADB081-M8
AD9710-M8
ADF1600-8
ADF500-4500-8

PRICE
$11.86
$16.95
$16.54
$18.78
$13.03
$13 77
$42.00
$45.00
$33 46
$52.72
$85.10
$79.11
$79.11
$53.99
$73.12
$83.00
$59.00
$5.03
$19.06
$22.05
$22.05
$17.59
$17.08
$22.00
$21 54
$20.78
$20.78
$26.96
$26.96
$20.24
$20.24
$26.20
$27.66
$9.81
$4t.11
$19.44
$19 44

10-99
6¢c
6¢c
7c
Bc

30c

IN4001
IN4002
IN4004
IN4148
IN5404
IN5408 35¢c 30c
IN4007 12c 11c

[ HEATSINKS ____|

High Thermal Capacity Black Anodnsed
500
s
H

499
3

10-49 50-99
3 s

144
s

HS1 -—JBmm
1.75

5-9
s

090
150
270
430

was
200
3.80
590
650

1.00
200
290
450

150
250
490
710

790
Unanodised

RS232 & “D” TYPE CONNECTORS

PART NO
DE 9P

DE 9S
DE 9C
DA
DA 1
A

DESCRIPTION

9 PIN MALE

9 PIN F-MALE
9 PIN COVER
15 PIN MALE
15 PIN F/MALE
15 PIN COVER
25 PIN MALE
25 PIN F/MALE
1 e Grey Hood
DB-25C28 pe Black Hood
)B 25C2G 2 p¢ Grey Hood
DC-37P 37 PIN MALE
DC-37S 37 PIN F/MALE

> 37 37 PIN-COVER

P
S
&

5P

5S

B 25C

Hardware set (2 Pairs)

25+

$3.10
3.90
190
390
470
2.00
5.10
6.10
2.00
250
240
710
910
410
180

10:25
$3.50
420
210
420
490
210
5 60
6 60
220
270
250
750
9.90
4 50
190

1-9

$3 50
4 50
220
4 50
510
230
590
6 90
240
280
270
790
1090
490
210

HS11 — 38mm
140 120

HS12 — 75mm
S0 220

HS13 — 150mm
490 450

0.90
160
32

BLANK
CASSETTES
T.0.K

10 for '$26.00
10 for $18.00
10 lor $31.00
10 for $31.00
10 tor $46.00
10 for $21.00
10 for $30.00
10 for $39.00
10 tor $45.00
10-tor $49.00
10 tor $37.00
10 lor $46.50

TDK ADC60
TDK DC60
TOX DDCBO
TDK SAC60
TDK SAXC60
TDK DC90
TDK ADC 90
TDK SAC 80
TDK 00C90
TDK SAXC90
TOK DC120
TDK ADC120

1 lor $3.60
1 tor $2.10
1 tor $3.50
1 for $3.50
1 tor $5.70
1 1or $2.40
1 for $3.50
1 for $4.20
1 lor $4.70
1 1or §5.50
1 for $4.50
1 for $5.40

Post & Pack $2.50 small kits, heavier kits add extra postage.

Prices subject to change without notice. Send 60c and SAE for free price list and
inclusion on all future mailing lists.
MAIL ORDERS: PO Box 235, Northcote, Vic 3070. Min P & P $1.00.

Ph: (03) 489 8131.

ROD IRVING ELECTRONICS

425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131 Telex No. 38897




OPSI More books!

Mail order coupon on page 99.

CHEAP VIDEO COOKBOOK
21524P $11.75
Complete discussion of a new, low-cost way 10 get words,
pictures and opcode out of your computer and onto any
ordinary TV screen, using a seven-IC easy-to-build circuit
which you can build for less than $20.

AN INTRODUCTION TO VIDEO
BP100 $6.56

This book Is written in layman’s language and is for

anyone who is thinking about buying or renting or who has

gjes; bought or rented a video recorder and wants to get the
t out of the machine

MOBILE DISCO HANDBOOK
BP47 $4.64
Most people who start. mobile discos know little about
equipment or what to buy. This book assumes no pre-
liminary knowledge and gives enough info 10 enable you to
have areasonable understanding of disco gear

ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING
BP51 §6.92

Shows how electronic music can be made at home with
the simplest and most inexpensive of equipment.
Describes how the sounds are ?eneraled and how these
may be recorded to build up the final composition.

PRACTICAL CONSTRUCTION OR PREAMPS

TONE CONTROLS, FILTERS, ATTENUATOR§

BP60 $4.96
This book shows the enthusiast how 1o construct a variety
of magnetic tape recording, microphone and disc pre-
amplifiers, and also a number of tone control circuits,
rumble and scratch filters, attenuators and pads.

ELECTRONIC SYNTHESISER PROJECTS
BP81 §5.92

For the electronic music enthusiast, an invaluable
reference. This book is full of circuits and information on
how 10 build analogue delay lines, sequencers, VCOs,
envelope shapers, etc. etc. The author takes a clear and
logical approach to the subject that should enable the
average enthusiast to understand and build up what
appears 10 be a quite complex instrument.

AUDIO PROJECTS
BP90 §6.56
Covers a wide range of audio projects including
preamplifiers and mixers, power amplifiers, tone controls
and matching etc. A number ot board layouts and wiring
diagrams are included.

ELECTRONIC MUSIC PROJECTS
BP74 §5.92
Provides constructors with practical circuits for the less
complex music equipment including tuzz box, waa-waa
pedal, sustain unit, reverb and phaser, tremolo generator
etc. Text covers guitar eltects, general elfects, sound
generators, accessories.

SONICS 1982 YEARBOOK §5.35
An interview with Krattwerk, how 10 cope with recording,
lighting, rock acoustics, guitars, equipment reviews and
more

SONICS MAGAZINE §2.35ea
The Australian music magazine dedicated to the art and
craft of sound. Published April, July, October, Yearbook in
December. $15 for one year subscription. Please indicate
starting issue.

computers
for beginners

COBOL FOR BEGINNERS
39378P $21.95
It is a solid text for Introductory programming courses in
Cobol, using a format that is easy to understand, yet

unnecegsary.

THE PET PERSONAL COMPUTER FOR BEGINNERS
61827P $20.
This handy guide is written for use with all varieties of PET
computer, from the original 2001 to the new 8032 Super
PET. It is sulted to novices with no practical experience
and provides advice and practical examples,
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comprehensive enough to make supplementary readings

BIG THINGS FROM LITTLE COMPUTERS

77859P $19.25
A layperson's guide to personal computing with all the
basic information and lots of examples of how personal
computers can be used.

BEGINNER'S GUIDE TO DIGITAL ELECTRONICS
BP61 $3.36
Covers all essential areas including number systerns,
codes, constructional and sequential logic, analogue/
digitai/analogue conversion.

i BEGINNER'S GUIDE TO MICROPROCESSORS

& COMPUTING
BP66

arithmetic, microprocessor operation and machine
language programming. Only prior knowledege assumed
1S very basic arithmetic and an understanding of Indices.

A MICROPRDCESSOR PRIMER
BP72 §5.92
Learning about microprocessors is easy with this book,
written in a style that is easy to follow. The shortcomings of
this basic machine are discussed and the reader is shown
how these are overcome by changes to the instruction set
Relative addressing, index registers follow as logical
progressions.

~ AN INTRO T0 BASIC PROGRAMMING TECHNIQUES
BP86 $6.56

" ideal for beginners seeking to understand and program in

BASIC. Book includes program library for biorhythms,
graphing Y against X, standard deviations, regressions
generating musical note sequences, and a card game.

© BEGINNING BASIC

39806A - - $19.95
Intended tor beginners with no computing experience, one
should be able to intelligently program in BASIC in a short
time.

BEGINNING FORTRAN
46011A $19.95
Starts with simple elementary examples and proceeds to

~ intermediate ievel programs. Also Inciudes references,

tutoriais, low charts, deck set-ups and matrix algebra.

UNDERSTANDING COMPUTERS
39815A $17.95
This book describes how computers work, For people who

. use small computers, it starts with the most elementary

NAILING JELLY TO A TREE
- 39842A

gates and works up to the complete computer. Gives an
understanding of languages and how they operate in the
computer.

$24.95
This gulde to software teaches you about machine
language, assembly language programming and BASIC
The emphasis is not on learning to write programs but on
learning to use the thousands of available programs that
have already been written.

PEANUT BUTTER AND JELLY GUIDE TO COMPUTERS
39813A §14.95
A simple, easy-to-digest source of information on personal
computing‘ for the potential buyer who is less than an
expert in the field.

INTRODUCTION TO WORD PROCESSING
88076A §17.95

Written for the non-technical reader, this book tells about
the concepts common to all word processing systems,
then analyses all features in detail.

YOUR FIRST COMPUTER
88045A §12.50

An easy-to-understand beglnner's book 10 small
computers. Understanding them, buying them and using
them for personal and business applications.

FROM CHIPS TO SYSTEMS: AN INTRODUCTION
TO MICROPROCESSORS

88063A $19.95
Explains exactly what a microcomputer system is and how
it works. Introduces tundamental concepts and covers all
aspects of microprocessors and related components:
intemal operation, memories, Interfacing and system

development etc.

COMPUTERS FOR EVERYBODY
39849A $8.95
In this easy-to-understand book It is explained how a
computer can be used at home, in the office or at school.
Includes a consumer’s guide to computer equipment that
will help the reader decide what to buy and who to buy
it from.

$5.92 -
* Introduction to basic theory and concepts of binary

computers
hardware & techniques

USING THE 6800 MICROPROCESSOR
21512P $13.25
This will guide the reader through the conception,
configuration, writing and runnin? of a variety of programs
that demonstrate practical use of a 6800 system.

Z80 MICROCOMPUTER DESIGN PROJECTS

21682P §20.75
This book provides a complete look at the internal
architecture of the Z80, the heart of many microcomputers,
and even shows how to build a microcomputer, the EX80,
using this powertul chip.

MICROPROCESSOR CIRCUITS VOL. 1
21877P $14.75
Presents basic microprocessor concepts in simpie
language for beginners and teaches you to construct a
usetul microcontroller system. Offers 30 demo circults
which take you through assembly, operation and pro-
gramming of a microcontroller.

INTERFACE PROJECTS FOR THE APPLE Il
69387P §15.95
A series of interface projects that are easily built and
enable the user to reafise the computer's potential through
project construction. Projects are primarily hardware-
orientated, with some software supporting the hardware.

PET INTERFACING
21795P $25.25
Demonstrates how to build numerous Interfacing devices
for PET hardware. BASIC language programs are used
throughout, and the book inciudes a discussion of the
microprocessor's intemal architecture and general
hardware/software interfacing.

6809 MICROCOMPUTER PROGRAMMING AND
INTERFACING, WITH EXPERIMENTS

21798P $21.95
Gives a solid understanding of how to program and
intertace the high-performance 6809 microprocessor. The
author completely explores internal structure, addressing
modes, data movement instructions, reglsters, arithmetic
logic and testinstructions for the 6809.

280 MICROCDMPUTER HANDBOOK
21500P $17.50
This thorough handbook covers hardware, software and
microcomputers built around the Z80.

THE §100 AND OTHER MICRO BUSES
21810P $13.25
The key to successful computer expansion is a complete
understanding of the bus system, through which the
computer communicates with-peripherals. This book will
give you that understanding.

MICROCOMPUTER DESIGN ANO TROUBLESHOOTING
21819P §26.75
Tells you how to design microcomputer systems and
make them work without an expensive commercial
development system or the need for costly test Instru-
mentation. The author also provides a complete descnption
oftwo popular microprocessors — the 8085 and the 6502.

DON LANCASTER’S MICRO COOKBOOK, VOLUME 1
21828P $20.75
This '‘cookbook’ starts with the very fundamentals of
microprocessors and microcomputers and takes you
through number systems, codes, memory, etc, until you
can work intelligently with micros.

DON LANCASTER'S MICRO COOKBOOK, VOLUME 2
21829P $20.75
Carries on where Volume 1 left off.
APPLE INTERFACING

21862P $15.95
Using this book, you will be able to perform usetul
experiments which will provide a much clearer under-
standing of the fundamentals of computer interfacing
and computer electronics. A better understanding of

Interactions between hardware and software will enable
you to communicate more etfectively with your Apple.

MICROPROCESSOR CIRCUITS VOL. 1
218717P §14.75

Presents basic microprocessor concepts in straight-
forward language for beginners. Teaches you to construct
a useful microcontroller system through progressive
demonstration circuits.

8080 MICROCOMPUTER EXPERIMENTS
39808A $29.50
This ‘hands on’ book Includes 105 experiments presenting
programs and diagrams as required for clarification.

A STEP-BY-STEP INTRODUCTION TO

8080 MICROPROCESSOR SYSTEMS

39804A $16.95
Doesn 't require any electronics or computer background.
This book describes the 8080 architecture and instruction
set through simpie examples. Some basic software is
introduced.




DIGITAL CIRCUITS WITH MICROPROCESSOR
APPLICATIONS

46032A $39.50
An introductory text, this book provides readers with the
basic ideas and tools needed to analyse and design digital
circuits and computer systems. Discusses micro-
processor computer organisation, machine language
number systems and gate circuits.

MICRDPROCESSDR INTERFACING TECHNIQUES
88029A $24.95
Teaches you how 10 interconnect a complete micro-
erocessor system and interface it to the usual peripherals.

he hardware and software skills needed to effectively
interface peripheral devices are covered along with
various buss standards and A/D conversion.

PRACTICAL INTRO TD DIGITAL ICS
2258 $4.32

Introduction to digital ICs {mainly TTL 7400). Besides
simple projects, includes logic test set to identity and test
digital ICs. Also includes digital counter-timer.

BEGINNER'S GUIDE TO MICRDPROCESSORS
& COMPUTING

BP66 $5.92
Introduction 1o basic theory and concepts of binary
arithmetic, microprocessor operation and machine
language programming. Only prior knowledge assumed is
vefy basic arithmetic and an understanding of indices.

A MICROPROCESSOR PRIMER
BP72 $5.92

Learning about microprocessors is easy with this book,
written in a style that is easy to follow. The shortcomings of
this basic machine are discussed and the reader is shown
how these are overcome by changes 1o the instruction set.
Relative addressing, Index registers follow as logical
progressions.

PRACTICAL COMPUTER EXPERIMENTS
BP78 §5.92
How to build typical computer circults using discrete logic.
This book is a useful intro to devices such as adders and
storers as well as a general source book of logic circuits

THE 6809 COMPANION
BP102 '$6.56
It is not a beginners introduction to microprocessors In
general but a discussion of the features of the 6809 and a
reference work for the 6809 programmer in particular.

COMPUTERS & COMPUTING
YEARBDOK 1980 $4.95
Includes beginners buying guide, the Agple, Tandy's

TRS-80, the Vector MZ, introducing BASIC, $100 VDU,
EPROM programmer, microcomputer power supply and
lots more.

COMPUTERS & COMPUTING

YEARBOOK 1982 $4.95

Includes disks, CP/M and your computer, learners
microcomputer, programming in CHIP-8, alphasont, fast
plotter, PET talk, the System 80 etc.

computing software

CP/M PRIMER

21791P §21.95
A complete one-stop course on CP/M, the very popular
operating system for 8080, 8085 and Z80-based micro-
computers. Complete temminology, hardware and software
concepts, startup of a CP/M system, and a complete list of
CP/M-compatible software.

THE CP/M HANOBOOK (WITH MP/M)
88048A $19.95
Contalns a step-by-step description of all the CP/M
command features. Designed for the beginner, the book
progresses 1o detailed expianations of the file transfer
program, the debugging program and CP/M's text editing
program.

HOW TO GET STARTED WITH CP/M
39832A $19.95

This practical book eases the reader into the essentials of
the system, giving an overview of the operating system, an
nde?1 of what it will be like to use and what it can do for the
reader.

AUSTRALIAN MICROCOMPUTER HANDBOOK

72505 NOW $15.00
Normally $25.00. A detailed buyer's guide to micro-
computer systems and application packages in commercial,
industrial, scientific, educational and home/hobby areas.

THE C PROGRAMMING LANGUAGE

10163P $21.95
C is a general purpose ‘low-level’ programming language.
It is not specialised to any particular area of application,
but its absence of restrictions make it convenient and
effective for many tasks.

. through the complex architecture, instruction set, pinouts

" minoror no changes on any system with Microsoft BASIC

THE 68000: PRINCIPLES AND PROGRAMMING
21853P $19.95 |
An easy-lo-read, systematic approach 1o the 68000
advanced 16-bit microprocessor. The book guides you

and interfacing techniques. Written for design engineers,
programmers and students.

PROGRAMMING IN BASIC FOR

PERSONAL COMPUTERS

30739P $14.75
Simple Instructions show how to give BASIC commands
and statements a wide range of applications, from
programming video games 1o developing business or
sclentific programs.

PROGRAMMABLE CALCULATDRS

46008A $24.95
This book sugdgests which calculators to buy, their
possibilities and limitations, and the how-tos of pro-
gramming them.

TAKE A CHANCE WITH YOUR CALCULATDR
39807A $14.95

© An introduction to modem mathematics, this book deals

with programming of programmable calculators and
includes probability problems

AN INTRO TO BASIC PROGRAMMING TECHNIQUES
BP86 S6

Ideal for beginners seeking to understand and program in
BASIC. Book includes program library for biorhythms,
graphing Y against X, standard devialions, regressions,
generating musical note sequences, and a card game.

BASIC FOR EVERYONE

61481P $19.75
349 pages of BASIC information for all purposes
BEGINNING BASIC

39806A $19.95

Intended for beginners, thls book discusses how a
programmer and a basic computer interact with the com-
ruter, problems likely to be met by the beginner, the need
'or and uses of documentation etc.

FIFTY BASIC EXERCISES
88056A §17.95

' Designed to teach BASIC through actual practice, this

book contains graduated exercises in math, business,
operations research, games and statistics. The programs
were designed to run directly on a TRS-80 and will run with

INSIOE BASIC GAMES
88055A

The medium of games teaches readers how o design
error-free, interactive BASIC pr

and coding differences for the PET, APPLE il and TRS-80
are also included.

MICROSOFT BASIC

39823A $19.95
Includes branching and loops, arithmetic in BASIC,
strings, editing, arrays and files, the disk and a description
of the Radio Shack Level ll BASIC.

INTROOUCTION TO FORTH
21842P $14.95

The most complete book available on the MMS FORTH
version of FORTH, but also a fundamental approach to
programming in all versions of FORTH. Many program-
min%examples are provided, with direct comparisons to
the Microsoft Level Il BASIC version of these programs.

STARTING FORTH

42922P $23.75
A clear and complete guide to FORTH, this book covers
fundamental principles and then a full set of high-
level FORTH commands. It concludes with advanced
techniques and style.

A FORTRAN PRIMER
80454P $6.95
Assumes no previous knowledge of grogram writing. It
covers the fundamentals of the FORTRAN language,
enables extensive program writing and concentrates on
programming styie.

INTROOUCTION TO STRUCTURED FORTRAN
46007A $19.95 |

Written for the beginner, the text incorporates the

new FORTRAN 77 with a discussion of structural pro-
ramming. Includes a discussion of time-sharing, pseudo
language programming and WATFIV statements.

MICROSOFT FORTRAN

39846A $24.95
An introductory text on FORTRAN In general and Microsoft
FORTRAN in particular. The fatter is exceptionally well
suited for use on microcomputers using CP/M and others
of the 8080/8075/2-80 family.

BEGINNING FORTRAN
46011A $19.95
introduces readers to FORTRAN. Included are references
for turther study, brief tutorials on key punching, flow chart-
ing, deck set-ups and matrix algebra.

$19.95

rams. Rules, algorithms 1

"E

QWIKTRAN

| 39824A $19.95
Quick FORTRAN for Micros, Minis and Main Frames.
Starts with the basic concepts of computing and Qwiktran,
a fundamental subset of FORTRAN IV. Lots of examples
to increase the reader’s proficiency.

THE UCSD PASCAL HANDBOOK
35536P $23.75
Language descriptions organised in a quick and easy
reference are given in this book for readers with no prior
experience of Pascal programming.

INTRODUCTION TO PASCAL
91522P §19.95
The second edition of this popular book has been updated
to conform to the new intemational standard of Pascal.
The contents illustrate the design and construction of
Pascal programs, involving a wide range of baslc com-
puter algorithms in a practical context.

PASCAL

46028A $19.95
For peopie with little or no programming experience, this
book gives lots of exampies that clearly explain proper
usage of language features. Discusses top-down
programming, debugging, self-documentation etc.

THE PASCAL HANDBOOK
88053A $23.50
This book summarises the entlre Pascal vocabulary,
including the variations introduced by different com-
mercial versions of Pascal. All in dictionary format.

PASCAL PROGRAMS FOR SCIENTISTS

AND ENGINEERS

88058A $23.50
Over 60 of the most frequently used scientific algorithms,
ar:pngovovth their program implementation in Pascal, are in
this 3

COBOL FOR BEGINNERS
39378P §21.95
It Is a solid text for introductory programming courses in
Cobol, using a format that is easy to understand, yet
comprehensive enough to maxe supplementary readings
unnecessary.

STARSHIP SIMULATION

39810A $11.95
This book offers both a specific simulation which can be
implemented, modified and played, and a compiete look at
how to put together a simulation on almost any subject.

BASIC PROGRAMS FOR SCIENTISTS AND ENGINEERS
88073A $19.95

This book contains scientific and engineering application
programs written in BASIC.

COMPUTER GRAPHICS PRIMER

21650P $21.95

Almost every page has a colour drawing, photograph,

picture ofr a schematic to help you learn computer graphics

quickly and easily. Programming concepts apply to all

r:ncrlocl?mpulers. and examples are given in BASIC for the
pple

INTRODUCTION TO TRS-80 GRAPHICS

39818A $17.95
It begins with the basic concepts of line drawing and leads
the reader on to geometric shapes, moving figure
animation and other more advanced 10pics.

CIRCUIT OESIGN PROGRAMS FOR THE TRS—80
21741P $21.75
A number of pro?rams written to aid you #n using your
TRS-80 and Level Il BASIC for the design and analysis of
many electronic circuits. The programs analyse inform-
ation on ms values, periodic waveforms, integrated circuit
timers and bipotar transistor circuits.

MDSTLY BASIC: APPLICATIONS FOR YOUR TRS-80
— BOOK 1
21788P $19.25
28 ready-to-use BASIC programs which have been
| completely tested and debugged. Programs include a
telephone dialler, digital stop-watch, spelling test. house
buying guide, gas mileage calculator, and others. Com-
plete with explanations of each program, sample runs, and
complete program listing.

MOSTLY BASIC: APPLICATIONS FOR YOUR TRS-80
BODK 2

21865P $19.25
32 ready-to-run BASIC programs, including two to test
your ability in history and maths, a Dungeon of Danger
that's strictly for fun, eleven househoid pr?rams, seven
on money and investment, two 1o test your ESP level, and
more. Complete with explanations, sample run and listing
for each program.

INTERMEDIATE PROGRAMMING FOR THE TRS-80
MODEL |

21809P $14.95
Step-by-step Instructions for the TRS-80 user who wants
to progress from BASIC to machine and assembly
language programming with the TRS-80 Model | system.
A complete how-to guide with numerous examples.

continued on page 98
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BLACK JACK
W.F. Kreykes, St Aibans Vic.

Bill Kreykes has come up with an absolutely amazing
program here that really shows what CHIP 8 is
capable of if you're prepared to work at it. Even if
you're not a card player, this one's a nipper.

Traditional Black Jack is played with four decks,
though casinos generally now play with six decks (but
you can't fit that on the '660, yet). This program plays
traditional Black Jack with four decks. The '660 is
always the banker with an opening balance of $1500.
Players A and B (George and Bill in this program) start
with $750.

Whenever a decreasing line appears above a
player's name the banker is iooking for a reply. When
asked to place bets, enter the amount you desire —
maximum $45, minimum $2. When asking for a yes/
for areply. Once the line has disappeared your turn is
no answer, only press any key from 0 to 9 for a YES
reply, no response is required for a NO reply.

The banker Is very impatient and will not wait all day
terminated, except when placing bets which are
above or below minimum or maximum.

A simple check can be maintalned on the program
with regards to any sceptical participant who may
doubt the payment of winnings. Every time the bank
balance is displayed the three amounts shown should
add up to $3000.

The game is automatically re-started if the bank's
balance falls below $200 or a player tries to bet money
he has not got (no room for an IOU).

The bank shuffles the four decks of cards at the start
of each game and then signals another shuffle to take
place at the 186th card. However, the cards will not be
shuffled until the next round is about to start. The bank
can be forced to shuffle the deck before this time by
each player not placing a bet at the start of the round.

House Rules

® The bank cannot sit on less than 17; players — no
minimum.

® Insurance is offered if the bank's first card is an ace.
The maximum amount of insurance is half of your bet.
If the bank does get Black Jack, he/she will play
quadruple.

¢ Players’ cards equal to bank — bets returned.

® Players’ cards less than bank — bets lose.

& Players’ cards greater than bank — bank pays.

® Bank plays Black Jack three times.

® Bank plays 5 under 22 double.

¢ Splits on any pair, but can only be done on first hand.
® Doubles on'9, 10 or 11 then only one more card
dealt.

® Bank's first card an ace: it Black Jack, insurance
pays four times; if not Black Jack, insurance loses.

A complete explanation of how the program is
constructed and how it works will have to be left for
another issue, unfortunately.
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6c37
2774

2aea
2760
1¢32
6818
adab
aedd
6c02
6705
T74£8
17ba
7401
£518
4100
6150
6c1A
4000

00ff
1828
2920
6c0d
2918
1406
2916
7701
8105
18b2
275a
af19
af22
00ee
£155
155
601c
2962
£355

4000
£329
3300
6c2d
2982
fO€5
1854
19ac
19ac
£433
029
129
29fa
dcd$s
£207
D0ee
8015
Ta01
6109
8e04
aeéb
TeOa
6900
Tef6
4563
4e09
8¢40
1ada
afice

610b
81e5
1¢06
1%¢e
f£15%
2a48
18cc
2d3e
2bds
2b62
3300
T7¢0d
2bde
6563
3300
28ca

1¢20
2904
6064
2b62
4e15
2cae

£029
Tc05
OQee
af28
£565

2946
0O0ee
2962
2978
29a2
19c2 f565
1456 74ff
70ff 19a2
0Oee 750a
£365 OOee
TcO04 29e4
Tcfe OOee
29fa c51f
f51e OOee
£318 3200
290a af3a
1a34 7010
£818 4921
3f01 1a68
7802 400a
ae7a 300b
79fd OOee
6200 6e00
1b8e 4901
4701 1ac4
4e0a 1bde
1adc 2aea
1bda 2850
1b80 f065

3f01 1b10
1ble 7401
75ff 1b12 2850
2904 1ad0 274a
3f00 1b46 QOee
28c0 4000 OOee
6909 1170 6900
19f6 2d3e aebé
60aa ae84 1b92
1d44 ae84 1d3a
2904 2850 Tcff
29cc 28c¢0 7701
2904 2738 2b42
28fe adfd 183a
2904 6414 29cc
2920 2904 2aea

1¢c28 2bd8 2132
6d1d 29c¢c 28c8
28fe 2¢36 2a0c
6c08 640f 29f6
2e15 2b74 2a0c
6705 6c39 2cae

129
2100
298¢
af28
8410
29a2
7364
4200
T4ff
28¢c0
19e8
ae8e
£500
6302
1a14
fbie
afic
1a52
7803
ae89
1a82
28dc
2a3c
1b2¢
4704
4e0b
4064
2a26
400Db

8e04
1afé

2946
193¢
af34
£355
8354
8410
28ba
19b6
19b6
2842
4100
6c0b
6£01
6107
T1£f
065
fate
ae2f
f029
400e
aeb6f
6921
ooff
2b2c
lac4
1bde
1738
€400
7501

1b12
3500
80e0
2904
6921
2a26
6818
1918
60bb
28fe
88c0
28ca
Teff
28fe
28e4
2b42

2a0c
2b32
2904
ae20
6600
4e15

194c
dcds
1944
1930
196c¢
8404
4400
710a
4400
af18
dcds
dcdS
29fa
Tc08
£200
4bba
3£00
0O0ee
8108
1a88
4004
7806
6818
4e15
lac4
1bde
6424
2738
4405

8105
301
Tef6
2838
££07
1b62
6800
ad8c
2904
2a0c
193¢
6d1d
274a
1a8c¢
1b36
29ce

4901
2850
OOee
aea’7
2b7a
6601
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WORD 60

Another game for two players (George and Bl stit)
from Bill Kreykes. The computer throws up groups of
letters randomly and each player has to write down
{on a notepad) as many words as possible within
60 seconds, at which time the letters disappear from
the screen.

After the letters disappear, the players compare
lists. Matcheéd words are cancelled out. You score
points for the words left. Any words spelled incorrectly
or that contain a letter that was not displayed have
polnts deducted. Plurals are acceptable, e.g: dog,
dogs.

The words ENTER SCORES will appear on the
screen which Is a prompt to record each player's
score, be it plus or minus. The player on the left enters
his/her score first.

To enter scores, press A for add, D for deduct,
followed by the number of points. Do this for each
player (remember, left player first).

At this stage a high-pitched tone will be heard.
During the time the tone Is on, if an error has been
made in entering the score, you can correct it by
pressing E and re-entering the correct score (wipe out
the old ones first).

When the scores have been entered the game will
automatically restart, showing the updated scores. A

player with a negative score will not have the score
displayed until he or she again reaches or passes
zero.

The first player to attain a score over 99 is declared
the winner of the round.

Names

The data from 0957 to 0979 contains the names
George and Bill. This can be changed to suitindividual
needs. However, the data underlined must remain
similar to what is shown or be replaced by zeros. This
area Is used to display the scores to be added or
deducted.

Scoring
Three letters ... .. 1 point 0600 0910 6001
Four letters 2 points 0610 6000 6304
Five letters .. 4 points 0620 26E6 6A00
Six letters 7 points
Seven letters 10 points ggzg Z'??:(Bl 13)(5:88
0650 4006 164E
0C60 2b7a 3e15 2b74 2904 170c ae84 1334 29ec | 0660 A97A FD1E
0C70 adb4 fc65 afOe fec55 fc55 6bO0 cT71f 6aeb | 0670 26E2 276E
0C80 8a74 3f00 1cT7c 28dc 617e 8105 3f01 1e7c | o680 FE15 FEO7
0C9C f1v0O0 ff18 af3a fble fOB5 Tv01 7010 2b62 0630 3600 167A
OCAO 3bc6 1cTc 6016 290c 29ec 6bO0 166e 28e0 06A0 6C00 279E
OCBO 6417 2940 3e15 1968 0Off 28e0 2910 28¢0 06B0 27CE 6EOE
OCCO 8004 8004 28e2 2910 1972 28e0 af13 f065 06C0O FE18 3000
OCDO 8100 28cO 4000 187a 28dc 28fe 9010 1404 06D0 6FFF FF15
OCEO 41bb 1858 8105 3f00 1450 2d1a 2b42 40aa 06EC 6000 6200
OCFO 1cfa 30bb 1cfe 2972 2910 2972 2910 2972 | o6F0 7201 7301
O0DOO 2910 2d1a 2910 2904 6324 40bb 1d38 40aa | ©700 DCD7 7C06
oD10 1%9a 29ce 2904 29cc 187a 6d0e 285e Tcfe | 0710 DCDS F31E
0D20 2918 7c02 1d2a 6c00 6303 aeeO 3600 aecef | 0720 8640 27BA
0D30 19f6 aed9 decd5 1732 ae49 dcd5 1d14 aecO | 0730 6C1C A981
OD40 6c00 19f0 6e15 30bb 1¢24 3901 1738 OOee [ 0740 2748 F129
OD50 2968 2b42 1d06 6c09 3600 6¢c2d aezO 298 | 0750 OOEE 6004
0D60 2a0c 2a0c 2al0c 00e0 1600 6d0a 285e adc1 | 0760 6300 2920
OD70 29f8 7c02 aed44 dcd5 7c08 6102 6200 6300 | 0770 6C00 6£DOO
ODB0 293¢ 1d60 O0ff OOff OOff OOff BeBa BaBa | 0780 7C12 7301
0D90 eecee aBae alee eeB8B8 ceB2 eeae aaee aaaa | 0790 1774 6100
ODAC 9645 b595 96ee Baee 28e8 8b89 8989 e9b8 | 07TA0 FT0A 470A
ODBO 2038 0838 020¢ 0709 0e03 060b 040d 0805 | 07BO 1748 6001
ODCO 0aB89 d929 8989 2434 2c24 248b daab 8aBa | 07C0 OOEE 7501
ODDO 2294 8894 a23d 1514 15bd dcO8 8808 c87c | 07DO FOOA 6100
ODEO 507c 14Tc 1c12 1212 1cf4 9494 94f7 be92 | OTEO 8614 8960
ODFO 9e92 beBe 888c 88ee e080.e020 eOe7 9496 gggg g?;% 8388
OEOO0 94e7 7454 7454 570e 0808 080e efa9 efaa | 0810 4D89 9167
OE10 a970 4848 4870 azeaa eada 4eal ala0 alel 0820 1000 8142
OE20 f£555 7555 f777 4272 1272 7645 6545 T67f | 0830 8488 FO82
OE30 547f 7£7f 7£7f 7£7f 5d47f £755 7755 £540 0840 92AA C682
OE40 4040 4074 7c50 Tc14 Tcf3 5171 55f7 S476 | 0850 P8s4 8488
OE50 54f7 7724 2721 270e OalOe 0808 8e88 8c88 | 0860 80BO 8080
OE60 eeee aBee a2ae e080 c080 e038 1010 5070 0870 B80FO 8080
OE70 5070 5050 fOf0 fOfO fOf0 f0O90 90bLO £848 0880 1010 1010
OE80 5060 5048 fe00 4410 44b8 aB8a8 28b8 9744 0890 8488 9040
OE90 1694 9744 4454 546c 3925 2525 29d4d 1191 08A0 8478 8484
OEAO 1144 2040 8040 20f7 5577 55f5 4a6a Sbda 08B0 8484 FC84
OEBO 4240 8000 8040 eeaa ee8z Baae aBee 424e 08CO 8080 8478
OECO a5b5 ada4 a5d5 15d5 554d eel2a eeda 2a37 08D0 8494 8CTE
OEDO d4b4 9497 7040 6040 7088 0830 2020 0020 08E0 3F3F 3P20
OEEO eeB88 8ca8 eeef a9af 2ae9 7744 4654 7779 08FO 2427 7848
OEFO 2222e§979 2121 2121 3900 0000 00cO -- 08?8 gg?g i;gg
oFo0 ¢ VO to VF -~ |o
OF10 cerds -- work area E5 0920 A981 F255
OF20 top cards -- bets -- bank bal, -- |0930 FAO7 BEFO
OF30 - george bal.-- bill bal. XXXXXXXXXXXXXX | 0940 F80C 7C00
XXXX Storage of 4 decks of cards XXXXX | 0950 ADED 9F5D
0960 T4BD A1AD
0970 E4A4 E4A4
0980 - -

620B
26E6
6B00
7c08
1600
4007
FO55
6D14
4605
FC18
6C1C
60AA
16B8
FFO7
6300
330B
DCD7
7C08
6C08
F633
2748
1758
7201
A97A
4307
3000
17B2
2792
6C64
4000
370D
70AB
5578
9B4D
2418
cac2
C6AA
FO88
80PC
8080
1010
COAO
8484
8484
8480
0808
20F8
7850
905D
BFEP
0928
FAO7
BDF8
63E2
25BD
E488

6304
6006
O0EO
3C40
2752
164E
7D01
6FO1
2756
2T6E
27CE
FO1s
8AB4
FFOO
6100
16E6
OOEE
3C38
2732
F265
F229
6005
7301
F31E
OOEE
7104
370D
ABE3
8C64
17DE
1732
66BB
451B
894D
1824
A292
9282
8484
8080
FEO2
1010
9088
8484
8484 8484
8078 0404
0808 0888
2020 E98D
4877 4474
CO000 C040
FB2C SF62
OOEE F809
SE1E FOFA
80F4 AF9D
D4FT B84B6

8888 BBEE

26E6
6307
A6D1
162C
26FA
ATEE
7C06
663%C
3EQ0
26FA
8890
®0O07
8B94
FP18
2920
OOEE
ABES8
1710
8680
4002
DCD5
6103
3304
PO65
3304
6215
1740
1748
3F00
7104
8995
122F
89B3
8282
4281
8AB6
8282
F884
80F0
0408
F884
8478
8478

6005
26E6
6C00
A957
6C00
PCI1E
3007
2730
1682
26E0
6C22
FEOO
FCOO
335
7101
6C18
6D1A
OOEE
27BA
OOEE
3D24
275E
1762
A818
1774
6301
6000
6C9C
T5FF
70FF
8965
1223
6791
8282
FO88
8682
8282
8484
8080
1020
8484
8480
8484
8478
8478
9060
CB89
1477
€000
2FF8
BEF8
1FFE
7000
94F7

6307
6004
6D16
6D24
6D00
FO1E
164E
FF18
2730
2708
279E
EEA1
FC18
16D4
3108
6D19
6C00
6500
6C2A
FO29
701
6104
OOEE
FO1E
6D0B
1762
2792
8C64
OOEE
17D4
1732
A32B
4D9B
FE10
8484
8282
C66C
F880
BOFC
4080
F8AQ
8080
B4 FC
8480
8484
3F3F
E977
3344
00F8
205P
81AE
FEPE
BDEF
7754

26E6
6308
DCD2
270C
C007
FO65
6007
6E2E
T6FF
276E
6C39
16A0
1626
1622
16E8
ABDC
6305
6D2B
1732
3000
7C04
620C
6300
DCDY
6C08
6D2B
A90B
3F01
6D24
F60A
38AB
665E
9167
1010
8484
8282
3810
8080
8080
FE10
9088
8E84
8484
8080
8484
3F3F
2426
4B4A
0000
62D4
EET72
FESE
2EP4
5755
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SKEET SHOOT
Peter Collins, Springvale South Vic.

Undoubtedly, dedicated games play:rs have seen
skeet shoot in a games arcade where amissile (skeet)
is fired at random across a screen and you have to
predict where it is going to be and fire ahead of it so
that you shoot the skeet. What you are doing, in fact, is
judging the speed of the skeet and the speed of your
shot so that they meet at a prejudged point.

This version draws a ‘T’ channel on screen. Your
shot is at the bottom of the T vertical and the skeet flies
across the T horizontal. Simple? Sure is, but not so
simple to hit the skeet!

PRESS KEY 5 TO FIRE
The score is displayed on the lower left of the screen
— you get 5 points per hit and the number of shots left
is displayed on the lower right — you start off with
20 shots. (Best effort from the ET| staff was 65!)

BLOCK PUZZLE
David Poole, Kenthurst NSW

This is a simulation of the traditional block puzzies
everyone used to play at school under the desk while
the teacher's back was turned. Block puzzies consist
of a matrix of interlocking tablets, usually in a square of
4 x 4 or 5 x 5, with one tablet missing allowing you to
shuffle the tablets or blocks. Each block has a numeral
or letter apd the object is to arrange them in order:
1234 inthe first row, 6 7 8 9 in the second row etc,
leaving the blank in one corner. There are various
other arrangements, but you get the idea.

This version displays 16 white blocks on the screen
in a 4 x 4 matrix with a numeral or letter in 15, one
being blank. You get the numerals 1 to 9 and letters A
to F. You can move the blank by pressing the keys as
follows:

uP press KEY 2

0600
0610
0620
0630
0640
0650
0660
0678
0680
0690
06A0
06B0

6A12 6B01 6110 6200 6000 A6BO D127 F029
3000 DABS 7108 7A08 3130 1624 6110 7208
6A12 7B08 A700. FOIE FO55 7001 3010 160A
6A12 6B01 6C00 62FF C006 7002 2652 72FF
3200 1638 6E00 OOFF FOOA 2652 7E01 OOFF
1648 84A0 o5B0 86CO 3002 1664 4501 1664
75F8 76FC 3008 1670 4519 1670 7508 7604
3006 167C 4412 167C 74F8 76FF 3004 1688
442A 1688 7408 7601 A700 F61E F065 8100
6000 A700 F61E F055 A700 FCIE 8010 FO055
F129 D455 DABS 8A40 8BS0 8C60 OOEE EESE
FEFE FEFE FEFE FE

DE]I[:
I@IE
I[El

EF

DOWN press KEY 8
LEFT press KEY 6

0600 6400 6501 A720 D451 7401 343F 1606 643E RIGHT press KEY 4
0610 6504 D451 74FF 3420 1612 D451 7501 352F | When you start the program, the block puzzie is
0620 161A D451 74FF 341D 1622 D451 7SFF 3504. | Written on the screen and the computer randomly
0630  162A D4S1 74FF 3400 1632 D451 7SFF 3501 mv“f::;tﬁgtbh;&'?ﬁ‘sm ':sm;ny?:eﬁg fat:';
0640  163A 6401 6700 6814 26E0 26EA 6B0O 6C02 | longerto play than itis to key in!
0650 A722 DBC2 691E 6A2C A724 DIA2 4800 165E S pe— =
0660  6E00 6680 6D05 EDAL 6600 3680 268C A722 =
0670 DBC2 8B44 DBC2 3F00 1694 4E00 165C A724 . :
0680 D9AZ 4A0Z 16C6 7AFF DOA2 166E GEO1 6DO8
0690 FDI8 OOEE A722 DBC2 A724 3FO1 D9A2 A724
06A0 D9A2 6506 6D02 FDI8 6D03 FDIS FDO7 3000
06B0  16AC 7SFF 3500 16A4 26E0 7705 26E0 G6EA ”
06C0  78FF 26EA 164C 3FO1 DOA2 7901 DIA2 493F '
0610  16D4 166E 3FO1 DIAZ 26EA 78FF 26EA 1654 .
06E0  A710 F733 6300 26F4 OOEE A710 F833 6332 Wy,
06F0  26F4 OOEE 6D2B F265 F029 D3D5 7305 F129 e U
0700  D3D5 7305 F229 D3DS OOEE ] i i 0
0720 8000 3030 COCO SIeL L) 3 iJ
METEOR STORM

Adrian Ollerenshaw, O'Sullivan Beach SA.

Dodge the meteors! Here you are, hurtling through
space and dirty great meteors bear down on you —
what to do, duck out of the way or shoot them down?
Well, that depends on the position in which you find
yourself. Getting hit means your ship is destroyed.
Blasting meteors wins you points. Here's how to
control your ship:

MOVE UP press KEY 0
MOVE DOWN press KEY 1
TOFIRE press KEY F

When the game starts, your ship appears on the
centre left of the screen. Meteors rush at you from the
right hand side of the screen. You can only afford to
lose three ships in crashes, at which point the game
ends. If you successfully destroy 20 or more meteors
you get another ship. The score is displayed at the end
of the game (i.e: after three crashes). Note that, after
tiring, you can direct you missile by moving your ship
up and down.
To start a new game, simply press any key.

0600
0610
0620
0630
0640
0650
0660
0670
0680
0690

6900 6803 6A06 6BOE 630A 6410 6E00 6700
6120 A732 DABS 6600 E6A1 16B6 6601 E6AL
16D6 660F 3701 162C 2680 1630 E6Al 26F6
A732 DABS 6F00 DABS 3F01 163E 16FE 4E01
2658 4701 2680 3E01 164C 1616 6C39 (D19
A736 DCD7 6E01 1616 C207 4201 1664 4205
1678 1658 A736 DCD7 7D01 7CFC 3C01 1674
6E00 OOEE DCD7 OOEE A736 DCD7 7DFF 166A
A744 D341 6F00 7301 3340 1692 6700 630A
00EE D341 3F01 OOEE O0EO 7901 A732 DABS
A73E DCDS 6E00 6700 630A F118 3914 16B2
7801 OOEO 1746 3701 16C4 A744 D341 74FF
D341 16C6 74FF A732 DABS 7BFF 6F00 DABS
3F01 161C 16FE 3701 16E4 A744 D341 7401 '
D341 16E6 7401 A732 DABS 6F00 7B01 DABS °*
3F01 1622 16FE A744 D341 6701 OOEE O0EO
A73D DAB7 F118 00EO 78FF 3800 1604 A754
F933 F265 6A15 6BOF F029 272C F129 272C
F229 272C FA18 F10A 00EO 1600 DABS 7A04*
OOEE 38EQ 70E0 386C FEAA FE6C 3882 4428
0028 4482 8000 A732 DABS 6F00 630A 6E00
6700 OOEE

06B0
06C0
06D0
06E0
06F0
0700
0710
0720
0730
0740
0750

SPACE INVADERS MK 1lI

Peter Collins has modified the original ‘660 Invaders
(Feb. '82, p.116) to give it a few interesting twists.
You get a ‘tank’ or ‘ship’ at the base of the screen
and a single ‘invader' ship moves from left to right
across the top of the screen. However, in this version,
you can move your tank, rather than firing at angles.

The following keys are used:
MOVE LEFT KEY 4
MOVE RIGHT KEY 6
FIRE KEY 5

It looks simple, doesn't it? However, the invader slows
down and speeds up in order to avoid your shot! Very
cunning!

You can't move while shooting. Note that your tank
‘wraps around’ the screen if you move off-screen on
either side.

You start off with an arsenal of 20 shots and score
10 for each hit. The score is displayed at lower left,
shots to go at lower right.

You can hit the invader more than once as it pro-
gresses across the screen by chasing after it and firing
at the appropriate moment.

Get after it!

(Alright all you CHIP 8 hackers — this one is ripe for
‘colouring up’, adding sound effects etc. How aboutit?
Don't forget, we pay for programs published — Ed.)

0600 A68C 6BO0 6CO5 DBC3 641E 6523 6700 6814
0610 268C 269A A688 D454 4800 1618 6E00 6680
0620 3F01 D454 6D04 EDA1 74FF 6D06 EDA1 7401
0630  6D05 EDAl 6600 3680 2676 A68C DBC3 CDO1
0640  8BD4 DBC3 3F00 165E 4E00 1614 2682 A68F
0650  D9A1 4A00 1668 7AFF D9A1 2682 163A 2690
0660  770A 2690 AG68F D9A1 267C D9A1 6D03 FD18
0670  269A 78FF 1612 6E01 6D08 FD18 8940 8AS0

0680 ™ 0OEE A688 D454 00EE 1038 7C54 60F0 6010

0690 AG6F8 F733 6300 26A4 OOEE AGF8 F833 6332
06A0  26A4 OOEE 6D2B F265 F029 D3D5 7305 F129
‘0680 D3D5 7305 F229 D3D5 O0EE
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computer, from the designer
of the 6502 Processor.

$4950 + TAX |

TECHNICAL SPECIFICATIONS:

CPU: 8088, 5§ MHz

Memory 128k (64k dynamic RAM chips) internally
expandable to 512 kbytes; external module to
expand to 1 Mbyte

Keyboard 95 keys inc. 7 prog. function keys, numeric pad,
cursor control, editing, screen & loudspeaker
control, all software re-definable.

Screen 80 char x 28 lines; hi-res graphics, 800 x 400
bit-mapped, user-definable character sets.

Disk drives 2 x 5%in single-sided, high density, 600 kbytes
per unit.

Ports 1 Centronics/IEEE-488 printer port, 1 RS232

printer port, 1 R§232 communications port.
System Software  CP/M-86 and MSDOS
Languages Basic 86, Graphics & character set packages.
Assembiler, Fortran, Cobol, Pascal, PL-],
Extended business basic compiler, various
applications software.

[ o
software price list
The Sirius comes complete with CP/MI-86, MS-DOS & M Basic
CBASIC (Digital Research) $440 SELECT (Select) $550
Report Manager (Image) $330  SuperCalc (Sorcim) $330
l Time Manager (Image) (a) $225 Pascal/M (Sorcim) $550
Personnel Manager (Image) (a) $225  Basic Interpreter (Microsoft) $440
Project Manager (Image) (a) $225  Basic Compiler Diskette $550
Level II COBOL with Forms 2 (Microfocus) $1125 COBOL (Microsoft) $880
WordStar (MicroPro) $550 Multiplan (Microsoft) $330
WordStar with MailMerge (MicroPro) $778 Pascal (Microsoft) $660
WordStar with SpellStar (MicroPro) $880 Fortran (Microsoft) $550
WordStar with MailMerge and Real Estate Package (Sample printout available) $1500
SpellStar (MicroPro) §1125  Medical Package (Sample printout available) $1500
SuperSort (MicroPro) $280 Debtors & Creditors $1500
WordMaster (MicroPro) S175  Stock Control Package $2000

RITRONICS WHOLESAL

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131.

TO ORDER: Heavy items sent Comet Freight on Mail Order Phone 481-1436. Wholesale Customers
Phone: 489-7099. Mail Orders to RITRONICS WHOLESALE, P.O. Box 235, Northcote 3070.
Minimum P&P $2. Add extra for heavy items, registration and certified mail.
Prices and specifications subject to change without notice. i -
| Turn to Page 80 for some great new Printers]'




Introducing the first complete single board computer for the S100 bus. ..

SBC100 MASTER PROCESSOR

Provides all resources necessary for stand-alone CP/M operation, yet allows expansion into

multi-processor and hard disk systems.

Features:

8 Z-80A 4MHz

® Two serial ports (Z-80 DART —SIO optional)

8 Two parallel ports (Z-80A PIO)

B NEC 765 floppy disc controller supports 4,
203 mm drives double sided, double density.

B 64K RAM (no wait states)

B 2732 4K EPROM supplied with system

executive, may be switched out under software
control.

® Intelligent Winchester interface (optional).

® |EEE 696 S100 standard interface.

m Software programmable baud rates.

® Time-of-day clock.

B Will operate stand-alone.

® Expandable into multi-user and hard disk
systems.

® 4-layer PCB, all IC's socketted, high quality

construction.
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The Sierra Data Sciences SBC100 Master Pro-
cessor is the first S100 single board computer that
provides all resources necessary to run CP/M.

Standard features provided are an RS232 terminal
port; a serial printer port; two parallel ports that
may be used as a Centronics or intelligent
Winchester interface; a floppy disc controller; 64K
of memory; and a Z-80A running at 4MHz, A °
sophisticated CP/M implementation designed to
make use of all the features of this board is also
available.

While perfect for single user environments, this
board was designed to be equally suitable for both
time-sliced and multi-processor networking
systems. A satellite processor card, the SBC100S,
has been designed to assist in multi-processor
implementations. As data transfers are via 1/O
ports on the S100 bus, it can be used with other
host processors, even 16-bit machines. A full
implementation of the powerful TURBODOS
multi-user operating system is available.

We can provide individual boards, metalwork,
single user systems, or complete multi-processor
machines. For the state-of-the-art in microcom-
puting contact us now.

75 Grand Boulevard, Montmorency, 3094, Victoria, Australia.
Postal: PO Box 158, Hurstbridge, 3099, Victoria, Australia.

(03)439 5257
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Native technology
the Mirror Systems

Here is a locally designed and manufactured personal
computer with some unusual features not seen elsewhere.

THE MIRROR SYSTEMS model 2000 is
a 6502-based personal computer which
boasts a number of interesting features
in its design which set it apart from the
run-of-the-mill type machines. The
most significant difference is that it has
software-driven graphics. ‘What?, 1
hear you say. This means that the pro-
cessor itself is sending the data out to
the TV monitor for display. In the
Mirror 2000, a timer interrupts the
processor using its NMI (Non-Maskable
Interrupt) line at the required moments,
and it outputs the bits to the screen.
The first benefit the makers boast is a
low parts count. This should lead to low
cost and high reliability. Indeed, the
parts count is low for such a computer.
The board itself sells for $379, while the
works (tested working board, 8K RAM,
power supply, enclosure, basic ROMs
and speaker) comes in at $599 + $10

p&p from the manufacturers. Consider-
ing what is offering these days, we
rather expected the bare board to be
around the $250 mark, in view of its low
parts count and unextraordinary hard-
ware. We might add that while the
single 380 by 270 mm pc board is of the
plain tinned and plated-through hole
type, the keyboard, which occupies
about 30% of the area, is a neat and very
nice-feeling design.

The next benefit of software-imple-
mented video control is extreme flex-
ibility in the display system. In this the
Mirror is unequalled in home machines.
The makers promise a colour output
board (the basic unit is B&W only)
which, when it arrives, will give superb
capabilities. As is, it starts with a video
format of 24 lines of 44 characters each
in a 5 x 7 matrix. This can be user-
programmed to 32 lines, though we did

2000

Jonathan Scott

not try this to see how it appeared. As
the character generator is soft, it 1S
an elementary (machine level) job to
produce whatever character setup you
desire — e.g: a full 7 x 12 dot matrix
character set with descenders, as found
on the high level type of machine. We
received an example program which
allows you to build a characterset like
using lego bricks. This is really not the
type of job one would want to do himself,
so we feel that such software should be
available, and no doubt will be if the
machine finds a large market. The other
luxury item in the flexible video line
is smooth scrolling. This is actually
supported at BASIC level, by one of the
extension commands, which we will dis-
cuss later. In a single command the
screen scrolling may be slowed or
hastened, giving either a brisk or a
visually pleasing movement of lines on b
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the screen, as the user desires. The
character generators may be exchanged,
turned off and on or modified as you go,
since their location is also changeable.
In fact we were most pleased by the
number of factors which were not only
designed in such a way as to allow them
to be changed at the whim of the user,
but also peinted out in the manual
supplied with the system. The pro-
grammer of the Mirror has not fallen
into the trap of keeping things you
might want to change to himself, or
keeping them where you cannot get at
them.

Graphics

The graphics part of the operation is just
as variable. It starts out as a 248 pixel
wide by 128 pixel high operation. In
actual fact this is implemented as if
there were 31 very high characters
on the screen, though this fact is sub-
stantially transparent to the BASIC
user. This occupies the top half of the
screen, which is rather disconcerting at
first, as the bottom is blank. We feel the
unit should have possibly been organised
to default a lower screen of text, given
that the upper halfis all that is required
for graphics. This brings us to another
quibble of this machine, namely the
memeory. In these days of plummeting
memory prices and comprehensive
memory-burning programs (‘Adventure’
and so on in the games sphere and
‘relaxation’ programs in the technical)
the Mirror is rather small. Sporting
space for sixteen 2114 ICs (8K) on the pc
board, further memory has to be out-
board. The manufacturers intend these
boards to be available in the future. The
graphics can of course be changed to fill

the whole screen, 256 x 256 pixels, but
there goes 8K, a lot of memory for this
beast. (That’s in B& W too!)

The colour board which we mentioned
earlier promises to give very good colour
capability indeed, when and if it arrives.
Slated for release ‘when demand be-
comes sufficient’, it will allocate three
bits per pixel, giving eight colours, but
each of these eight choices can be pro-
grammed to one of 4096 different

colours, presumably constructed by
choosing one of 16 levels of intensity for
each of the prime colours. This, if it lives

up to expectations, represents very fine
and powerful games-type or diagramatic
graphics indeed.

BASIC

The basic BASIC is Synertek 8K, but
the Mirror has an extension set con-
sisting of ten graphics associated
commands, two printer (RS232) com-

mands and a sound port command. The

graphics commands allow clearing of
the screen, setting and reading of

pixels, setting graphics, video or no out-

put to the screen, (the turnoff facility

being used for speed), adjusting scrol-
ling speed, moving the cursor for print

and input statements, drawing lines and
circles and ‘filling in’ shapes on the
graphics platen. These commands seem

very comprehensive and well worked
out, easing the job of drawing immensely,
but there is one quibble that we have
regarding the circle command. The
length of arc which is drawn, i.e: the
fraction of a whole circle, is specified in
terms of the number of pixels of circum-
ference to be filled in, rather than in
terms of the angle subtended by the
required arc.

We were particularly pleased with
the ‘PAINT’ command, which does the
filling. This merely turns all the pixels
within an enclosed shape to the specified
state. We rather expected it to fail on
re-entrant shapes, such as a boomerang
placed horizontally, but it did not fall
into this trap. After a while we thought
of some commands which it would have
been n.:e to add if you are going to the
trouble of extending the BASIC, but
which were not included. In fact, it is
a strong selling point of the MicroBee
that it has a very extended BASIC which
is clearly influenced by the design
philosophies of Hewlett Packard com-
puters with which the author has
worked. The idea of extending BASIC is
a good one, and few of the computers we
have seen even bother. Once having
gone to the trouble of interfacing to
the core routines however, the more
extensions, the classier a machine
results. We would be pleased and not
surprised if popularity of Mirror 2000’s
saw the availability of a ROM or pro-
gram to extend further.

The printer commands are simply
‘LPRINT’ and ‘LLIST" which print or
list to the RS232 interface — nothing
surprising, but useful utilities. The
sound command is a little unusual, by
virtue of the method of sound output.
The Mirror clocks an 8-bit shift register
out to the speaker. The ‘PLAY’ command
accepts as its parameters a duration
number (16 bits, in decimal integer
form) and a value representing the
eight bits to be loaded and clocked out.
Frequencies between 19 kHz and
7.5 kHz may be generated. The lower
limit is rather painful, compared to
other machines as tones which sound
pleasant are generally below 1 kHz.

68PDCO04

Processor and Disc

Controller Card

® Accepts Motorola 6802 and 6809 uP
® Extended addressing range

® Full RS232 with handshaking

® Parallel port with control lines

® SS/DS, SD/DD, % inch FDC

Bare Card $125* (inci. monitor)

A+T $499*

68MBO0O5
54K, RAM/EPROM Card

® 2K Devices (27186, 61 16, etc)

® 4 16K Blocks

® Extended addressing (4 pages)
Bare Card $75*

A+T with 56K RAM $349*

68GPB03

The ultimate in

microprocessor /O

® 16 channel ADC (with 12 bit
resolution)

® 2 channel DAC (with 8 bit resolution)

® 32 bit programmable I/0 (2 x
MC6821)

® 6 bit programmable timers (2 x
MC6840)

® 2 serial synchronous/asynchronous
interfaces

® Hardware and software
programmed baud rate generation

Bare Card $95* A+ T $499*

MICRO GEAR

3 Coora Place, Churchill, Vic. 3842
Phone (051) 22-1157 A.H. (051) 34-7836
“Add $5 p+p, S/T 20%




The Mirror 2000 exposed! All enquiries about this
computer should be directed to Mirror Systems,
P.O. Box 186, Belmont Vic. 3216.

There is a possibility which we did not
explore, that tones of lower frequency
could be generated at machine level
using single cycles of the shift register.
This might have been supported by the
BASIC level command. Also the units of
the duration parameter are not men-
tioned, one of the few flaws of the
manual supplied. (They turn out to be
a shade more than 1 ms, as might be
expected.)

The editor

The system also has an on-screen editor.
This is a very neat system, being of the
popular type where control keys move a
cursor over the screen and allow char-
acters over which the cursor passes to be
fed into the input line where resides the
normal input cursor. This allows lines
previously listed to be copied in with
additions, concatenations (stringing
things together) or deletions as required.
More powerful editors are not found on
domestic type machines in general, and
most do not have editors as standard
anyway. The keys are easy torecall, and
we experienced no problems whatsoever
with this system. Very laudable.

Monitor

A monitor is included, which supports
inspection, modification, execution and
saving/loading of machine level blocks.
This is a fairly standard setup, which
we will not dwell on. Suffice to say that
it is fine for a quick check of machine
language routines which are small, but
a more comprehensive system would be
needed if one was to want to do any
significant amount of programming at
the 6502 native level.

Cassette interface

The cassette interface for recording and
recalling programs is fairly standard,
except that it does have the facility to
load a particular program identified by
a number at the time of saving. A
‘LOAD’ command will not load another
program ifit is set to load number 4, say.
So if you lose the location on the tape of
number 4, the tape need only be played
end to end while a ‘LOAD 4’ is in effect,
and the Mirror will wait and grab that
one from the others. Of course, it can be
set to load the first it comes to, if you
forget the number.

Expansion

Finally to the matter of expansion. At
this time, the Mirror appears not to be
supported by any expansion boards
which can be immediately plugged in to
give more memory, adisk drive, etc. The
board is provided with a very complete
40 pin expansion socket with buffered
address and data lines, clock and control
lines. This is clearly designed with
expansion in mind, so the possibility is
there, but we feel that the lack of boards
on the market is rather a failure. A
20-pin RCA type keyboard connection is
also provided, for external input of
keystroke data. We would like to see the
promised colour board and more
memory, and perhaps some interface
board to make an extant disk drive,
such as the Apple-type drives, immed-
lately compatible. These will be avail-
able if the Mirror becomes popular, and
will be purchased even if they are not so
cheap, but the initial unit is rather
costly for the parts used, and it seems to
us that the price will hinder the deserved
popularity of this machine. ®
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TRS-80 — MORE THAN BASIC

21813P $15.95
Learn to program in Z80 mnemonics by using the book’s
error-tolerant interactive monitor program. Over 26 com-
mands available, with total documentation that heips you
change the commands to meet specific applications.

TRS-80 ASSEMBLY LANGUAGE MAOE SIMPLE
21851P

$19.25

which provides easy-to-use routines that can be used as -
they stand or modified.

32 BASIC PROGRAMS FOR THE TRS-80 COMPUTER
39827A $29

98 f
Pn?rams tor the TRS-80 Level Il or Model ill BASIC (with
16K or more user memory).

APPLE BASIC i
39099P $19.25
This book gives the beginner a thorough introduction to
BASIC programming on an Apple computer. and covers
all areas of programming, including graphiks., games,
mathematical programs, and a great deal more.

CIRCUIT OESIGN PROGRAMS FOR THE APPLE Il
21863P $2

A series of ready-to-run Apple il programs wdeal for
electronics design engmeers and others faced with
soiving problems related to plotting and venfication of
expenmental data. The programs may be used as sub-
routines in larger programs, and many can be translated to
run on other microcomputer systems.

APPLESOFT LANGUAGE
21811P $13.95
Written for Apple Il micros that use the Microsoft language,
this introduction covers each aspect of programming in -
non-technical language, from elementary concepts to
advanced techriques.

APPLE MACHINE LANGUAGE :
90230P $21.95

This straightiorward book teaches machine language
programming through BASIC, the transition being made
step-by-step Many sketches of video displays are
provided, as well as exercises with answers.

APPLE PASCAL GAMES
88074A $19.95

Explore all the essential elements of UCSD Pascal and
leam the important Apple Pascal extensions.

PASCAL PROGRAMMING FOR THE APPLE
95454P $18.95

This book teaches UCSD Pascal on the Apple Il. Many
examples, programs for financial applications, graphics,
file structures and sound reproduction are suppiied.

32 BASIC PROGRAMS FOR THE APPLE COMPUTER
38834A $29.50

Full of programs with practical apphications, educational
uses. games and graphics.

PET/CBM BASIC
61751P $19.25

This book provides a thorough introduction to BASIC pro-
gramming on a PET computer, explaining programming
concepts for graphics. including three-dimensional letters,
bar graphs and the use of sound effects in PET programs.

THE PET PERSONAL COMPUTER FOR BEGINNERS
61827P $20.95

This handy guide is written for use with all varieties of PET
computer, from the onginal 2001 1o the new 8032 Super
PET. It 1s suited to novices with no practical experence
and provides advice and practical examples.

PET BASIC 1 :
95524P §19.25
For users of the PET computer, this book covers such
topics as creative graphics, humour and interesting small
programs.
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If you have an understanding of BASIC programming, this Each chapter fully documents a ditferent -free

book will help you leam to pian, write and hand-assemble : ram. It readers have a good working kngge of

your own assembly | rams in memofy. using EX&C_ they can devise and mp! W their own prog

the T-bug and Level Il iC subroutines. changes.

PROGRAMMING THE TRS-80 POCKET COMPUTER THE ATARI ASSEMBLER

30531P $13.25 90236P $19.25

This book explains all aspecis of problem—solvln%aux Thus practical book gives detailed instructions for using the

BASIC. and covers cassette machine interfacing and Atan Assembler cartridge for novices with some knowledge

tomake the best use of the system's keyboard and display. of BASIC programming. Fundamental information pro-
gramming in language is given.

TRS-80 ASSEMBLY LANGUAGE SUBROUTINES e

31188P $19.25 © ATARI GAMES AND RECREATIONS

A wide spectrum of applications is discussed in this book, & 90242P $19.25

- are among the features.
 EXPLORE COMPUTING WITH THE TRS-80

PET GAMES ANO RECREATIONS
95529P

ing an it
© to entertain and educate. ideal for beginners,
challenging to computer veterans, the book
progressive leveis of difficulty and five different types
of games.

32 BASIC PROGRAMS FOR THE PET COMPUTER
398254 $29

'Boginnersandadvancsdmerscanusemeprepro-
ﬂrammed games in this book to improve therr skill. Charts,
ash cards, an efror dictionary and graph paper designs

ANO COMMON SENSE)
137P $17.95

Among the topics covered are creating tables. arts and
graphics, games and simulation.

32 BASIC GAMES FOR THE EXIOY SORCERER
39835A $29.50

ications, educational
chapter documents a

Full of programs with practical
uses, games and graphics. E
different bug-free program.

THE ART OF PROGRAMMING THE 1K ZX81
BP109

This book explains how 10 use the features of the ZX81
nm:ludingE s random number generator, graphics and
timer. PEEK and POKE are explained and you shouid
leam enough (o develop programs of your own.

PROGRAMMING THE 6502
88046A $18.95
Principles of assembly language programming for the
6502 mi ocessor are taught in this introductory text.
Includes a discussion of trade-offs between hardware and
software and detailed explanations of the 6502's nternal
registers and buss operation.

6502 APPLICATIONS BOOK
88015A $17.95
Use this book and a few low-cost components to build a
complete home alarm system, an elecinc piano, a motor
speed-regulator, a ime-of-day clock, a simulated traffic
control system and a Morse code generator, etc,

6502 GAMES ;
88023A $17.95
You leam how to play ten sophisticated games and aiso
leam assembily programming. Also leam the
techniques of algorithm design and data structures.

8080 MACHINE LANGUAGE PROGRAMMING
FOR BEGINNERS

39814A $12.95
The book will take the reader step-by-step through the
most common 8080 op codes and it will do so at a level
anyone can understand.

PROGRAMMING THE Z80
88047A

This book will enabile reader 10 wnte complete appli-
cation programs for sed computer systems
Includes exercises to measure progress and compre-
henston at each level of programming.

$19.95

PROGRAMMING THE 28000
88072A $19.95
A complete introduction to programming concepts and

techniques for use with the 16-bit, ZB0O0O MICrOpProCesso:
Presents detailed descriptions of the architecture and
functions of this ‘super chip’.

START WITH BASIC ON THE COMMOOORE ViC 20
97070P $14.75
Helptul exercises and step-by-step instructions show you
how to program 1n BASIC utilismg all the graphic functions
on the Vic 20

eresﬁngnimeoidwermguamﬁeed .g}%g

computing for
business

BASIC FOR ACCOUNTANTS
80098P $9.95

% Shows accountancy students and accountants how to use
a ter to perform the repettive tasks associated with
rem:eepmg. calculating and report wolting. Using the
BASIC language aftention 15 concentrated on debtors,
inventory and general ledger systems

COMPUTER BASEQ BUSINESS SYSTEMS

80192P $10.95
. A short introduction to the sorts of systems used by a
typical business to handie its typical activities. The book
aims at providing a general understanding and therefore
avoids technological detail.

THE COMPUTER SOLUTION

80195P $13.50
It shouid be of interest to business people contemplating,
implementing or already using computer data processing
or to any non-technical person curious to know why and
how computers are used i Australian businesses and
organisations.

- SMALL BUSINESS COMPUTERS: A GUIOE

. TO EVALUATION ANO SELECTION

. 81134P $14.95
Ideal for the inexpenenced user, this text emphasises
management considerations in determining the feasibility,
economics, evaluation, selection, contracts and practicality
of installing a computer.

SMALL BUSINESS COMPUTER SYSTEMS
81136P $14.95

This book provides a bndge between the accountant and
the DP professional by explaining every step of the trading
and reporting process in DP terms. It 1s especially usetul to

le engaged in the specification process of In auditing
E BP accounting systems.

THE VISICALC BOOK — APPLE EOITION
- 98397P $22.25
- If you are using Visicaic on your Apple Il and want to learn
more about its expanded uses then this book will show you
how to build a model, enter your data and solve problems
' about profit/loss projecbons. pncing/costing estimates elc.

. THE CP/M HANOBOOK (WITH MP/M)
. 88048A $19.95

~ Containing a step-by-step descrpton of all the
CP/M command features, the book progresses to detalled
explanations of the file transfer program, the debugging
program and CP/M's text editing program.

YOUR FIRST COMPUTER
88045A $12.50
A beginner's guide to small computers, understanding
them, buying them and using them for personal and
business applications. Includes peripherals, languages
and application packages.

OON'T (OR HOW TO CARE FOR YOUR COMPUTER&
88065A $16.95

A guide to computer and peripheral preservation. Specific
ad?noa for the computer, y chsks, hard disks, the CRT
terminal, the pnnter. tape units, the computer room, soft-
ware and documentation are included.

INTROOUCTION TO WORO PROCESSING
88076A $17.95

Written for the non-technical reader, this book tells about

ts common to all word processing systems, then
analyses all features 1n detail. from screens to scrolling
and formatting.

SMALL COMPUTERS FOR THE SMALL BUSINESSMAN
39831A $24.95

The book tells readers how and where to shop for a
computer successfully; what to expect their compulter to
do for them; how to software, whether or notto use a
consuftant; how to introduce the computer to the staff and
how much computer is necessary.

INVENTORY MANAGEMENT FOR SMALL COMPUTERS
39848A $24.95

Owners of retail businesses and therr employees need this
book. The program provides an inventory control system
so that you know what stock 1s on hand, where itis located,
what price was paid for it and the selling price

BASIC FOR BUSINESS FOR THE TRS-80
90352P

$22.25
This book covers the ication of BASIC language to
business uses on the TRS-80 models |l and Il
FROM THE COUNTER TO THE BOTTOM LINE
39811A 24.95

A demystifying guide to basic accounting needs and
computer use Includes inventory and purchasing, billing.
acoounts ble, accounts payable and general ledger

FE -




RADIO CIRCUITS USING ICS INTRODUCTION TO AUTOMOTIVE SOLID-STATE

: . BPS s464  ELECTRONICS
amateu r radlo' DXI © | Describes how ICs can be employed in receivers for the = 21825P A $14.95
H ° ~ reception of either amplitude or trequency modulated | For the professional as well as the home meghanlc —
CO mmu ni CatIO ns ¢ signals. Stereo decoder circuits and the devices available explains the functions of most on-board automotive black
. atpresent for quadrophonic circuits are discussed. boxes and logic systems, ‘mcludir)g anti-skid braking,
electronic spark control, diagnostic systems and thp
" LONG DISTANCE TV RECEPTION (Tv-DX) - . computers.
BP52 L
Written by UK authority, the book includes many units and SECURITY ELECTRONICS
devices made by active enthuslasts. A practical and %1419? i | T - 08511.23
thoriative intro 1o this unusual aspect of electronics. e principles of operation of the electronic devices use
INTRODUCTION TO RADIO ASTRONOMY gk § = i in thg van%us types of security systems are described.
21246P $8.75 1 RADIO STATIONS GUIDE Intrusion detection and alarms, object detectors, bugging
It gives backgvoun? mlovme'nion on the dslrué:tuve of BPS55 $5.92 and debuggin? devices, computer protection, as well as
the universe, classification of galaxies and radio-wave s i ) . the planning of systems.
propagation. It covers in detail reception of exiraterrestrial ;’r‘“g“:: atgea'dst'a‘ii'o:" ‘s’“‘gse g(")"“?“rf;a"?r:q?eﬂgy '9;%//@0'} P i
:la g|fosé%gﬂ?n§":o$?g &T;ﬁiif;‘iL’:ﬁ.';?:;iﬁ'af"foﬂgf,; wavelength, as well as Effective Radiation Power of the ELECTRONIC SECURITY DEVICES
radio telescopes 3 transmilter and in some cases, the station’s call sign as BP56 §5.92
) . well Besides including both simple a?d more sophisticated
. burglar alarm circusts using light, in rared and ultra-sonics,
;??EG%UBSTITUTION TR $8.75 AN INTRODUCTION TO RADIO DXING this book also gives circuits for gas and smoke delecltors.
Complete, accurate, up-to-date guld&l)o direct substﬂuleg gﬁglm.on T4 L — aig }22 fiood alamms, fire alarms, doorphones, baby alarms, elc
ivi ict tube: tains 6001 {
!'g'cerisicnegw:zgeasn\?bs%ﬁnﬁ o‘:revsdooo r:n%nocg:’:r:we and other section covers broadcast band reception, with EXPERIMENTS IN ARTIFICIAL INTELLIGENCE
colour picture tube substitutes, and 600 communications advice on suitable equipment and the techniques FOR SMALL COMPUTERS
substitutes. Also includes pinouts for quick operational employed when using that equipment. The construction of 21785P $13.25
checks a number of useful accessories is described. Artificial intelligence is the capability of a device to perform
functions normally associated with human intelligence.
RF CIRCUIT DESIGN AERIAL PROJECTS With this book, a small computer with extended BASIC
21868P $33.95 BP105 $6.56 and some knowledge of BASIC language, you can
A practical approach 1o the design of RF amplifiers, Practical aerial designs including active, loop and ferrite conduct interesting and exciting experiments in artificiat
Impedance-matching networks and fillers. Uses a minimum which are relatively simple and inexpensive to build. The Intelligence
of compiex maths. complex theory and mathematics of aerial design have
been avoided. TELEMATIC SOCIETY
COMPUTERS AND THE RADIO AMATEUR 02460P s $17.50
66306P $28.00 An extensive update of ‘The Wired Society’, this book

demonstrates how developments in telecommunications

For the radio operator who wants to know how computers ; A
G : PP Bl el 1) will affect the way we live.

function and how they can be used with other equipment.

SOLID STATE SHORT WAVE RECEIVERS ) gener al e B S 12
FOR BEGINNERS B Presents formulae, data, methods of calculation, con-
2228 $4.32 version factors, etc, for use with the simplest or most

Design and construction of several solid-state shorntwave
receivers giving high level of performance yet utiiising
relatively tew inexpensive components. See also 226.

sophisticated calculators. includes the way to calculate
using only a simple four-function calculator: trigonometric
functions; hyperbolic tunctions; logarithms; square roots
and powers.

HANDBOOK OF RADID, TV, INDUSTRIAL & AUTOMOTIVE TUNE-UP AND EMISSION CONTROL

TRANSMITTING TUBE & VALVE EQUIVALENTS SERVICE YOUR ELECTRONIC CALCULATOR AND YOUR MONEY
BP2 $2.25 21712P $20.75 BP54 $4.64
Equivalents book for amateurs and servicemen. More Car owners who wish 1o save money and maintain their Starts with a basic revision of percentages and decimals,
than 18 000 oid and new valves from UK, USA, Europe, cars at peak performance will learn from this book how to then deals with morlgages, cars, insurance, fuel,

Japan et al. CV (military) listings with commercial

: adjust, repair and maintain the systems that ensure best shopping, tax etc. There's a section oninvestment and the
equivalents included.

operation. Jast section deals with the calculator in a small business
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MICROCOMPUTER PRODUCTS

) )

0 S$S100 SUPERCOMPUTER — 8 and 16 BIT

Designed and made in Sydney by AED for Australia and the world.

* 6 MHz speed upgradeable to 8 MHz * Power Conditioner/regulator/battery support

" Dual 8 bit/ 16 bit 8085/8088 CPU * High speed DMA for all disk I/0

* Fast Unserial or serial terminal * High speed static RAM

" IEEE 696 $100 standard complient * On desk or in desk version

* 8" 1.2 MB Floppy/5, 10, 16, 20 MB Hard Disk * Office roll around version

* Single user CP/M 2.2 with Superaed * Rack mount version

* Single user CP/M86 * Multi user, muiti/OS CP/M & CDOS compatibie

* 20 slot S100 Bus, 20 amp Power Supply * NEW ‘MPS’ Multiple Program Selection

AUSTRALIA SHOWS THE WORLD HOW IT'S DONE!
LSales made in USA, Mexico, Tonga and now marketed in Asia. )

%
o sirius 1
* Magnificent graphics 800 x 400
* High resolution character set 10x'16
* 25 lines of 80 characters
* 50 lines of 132 characters
* 16 bit 8086 CPU
* CP/M — 86 and MS/DOS
" 4 expansion slots
* 128K standard
* 600K & 1.2 MB Fioppy Disks
* Speech Synthesiser Standard
* 2 x R8232 & centronics standard

YOU MUST SEE THIS OR ‘“SUPERCOMPUTER” BEFORE YOU CONSIDER ANY OTHER

2 DOUBLE SIDED 8" DRIVES 1.2 MB
E‘,{;SE‘,;'},“,’}'CW”M"”TE“ 2 SERIAL PORTS, 64K RAM
“LITTLE BIG BOARD" REAL TIME CLOCK CALENDAR

PRICE $3250.00 + Sales Tax

[S““YOKI) 1F 800

* 80 x 24 line and 1 status line

* Smooth scrolling

* High resolution colour graphics 640 x 200
" 10 super function keys

* In built printer

* Dual Floppy Disks

* 4 MHz Z80 CPU

* CP/M Operating System

Acoustic Electronic Developments P/L (Inc. in NSW)
Tradingas: AED Microcqmputer Products, 130 Military Rd, Guildford, NSW 2161
Telephone (02)681-4966 Telex: AA70664 Open Mon-Sat9 —5,




0D IRVING ELECTRONIGS

q25 HIGH STREET ,NORTHCOTE 3070, MELB,VIC PH(03)4898131 TELEX-38897

:lIJISAtLPrgg:SCABlNET OF 16) JIFFY BOXES ROD CUTS PRICES ON
AWAY IN THESE DRAWERS] u:: - 150 x 50 x50 - 51.80 CANNON EUHNEETUHS

£ ik
O8 74 &
b 3 PIN AUDID PLUGS

1-9 10 upP

i | e | INCRED1BLY UB2 - 196 X 113X 60 - $2.75
CHEAP CABINET UB3 - 130 X 68 X 41 - $1.50
OF DRAWERS . ues - 83 x 54 x 28 - § .90

19 X 74 x 12+

19 X 10 x 12"

SCT——<I7 | SERIES 5000

- LINE SOCKET - $2.70  s2.60
PANEL PLUG - $1.70 $1.60

LINE PLUG - $1.60°  $1.50

PANEL SOCKET - $2.90 $2.80

XLR - LNE - 1C - $h.20 $3.90
XLR = LNE - 32 - $2.90 $2.50

ALSO AC POWER CONNECTORS AVAILABLE

X
0825P - PLUG - e
08255 - SOCKET - 1 ad
DB25C - COVER i
1 -9 10+ 2;
T 199
> $3.90 $3.50 ‘E
o fies
!

TS

L7 B\ 19 1019 20+
- - 2851 $2.90 $250 $2.40
ﬁa ; ) 2155 $4.50 . $3.80
In <;’J.')J.\i’;" SN
e 1° .
e ke ~

I DIGITAL MULTIMETERS

GREAT NEW AUTO RANGING
MULTIMETERS AS
ADVERTISED RECENTLY

COMPONENT SPECIALS

BF469 $ .90
BF470 $ .90 8D 139 - 45¢
2114 $1.95 10 FOR $4.00
4116 $1.95 80 140 - 45e
1702 5;-52 10 FOR $4.00
:;;2 :9120 4unz XTAL $2.00

TIPSO -~ S1.10

33000 W6y $21.70
68000 16y $19.50 6800 16V
100000 jov  $19.50

BATTERY SNAPS A STEAL AT 10¢ EACH

15000
22000 25V
22000
27000

3AG FUSE HOLOER 50¢
2AG FUSE HOLDER 50¢

6 AMP CONTACTS PCB MOUNTING
tav SP  $4.50
12v  DOP $5.50
24y SP $4.90
24y oP  $5.90

We have the
cheapest price on
Philips speakers’

1-9 10-99 100-999 1000

INKIL3 . 06¢ .05¢ .Ol¢ 03
INGOOY . 06¢ .05¢ .05¢ 05¢
INLO02 .06¢ .05¢ -05¢ .05¢
IN4OO3 . 06¢ 05¢ .05¢
INGOOL . 07¢ .06¢ .05¢
IN4005 . 09¢ 08¢ 07¢
INLOOE . 10¢ 09¢ .08¢
INLOOT7 .12¢ 09¢ 08¢

COMPUTERS OF THE DECADE
Sorcerer Mk I - Dick Smith System 80

* 7"Ask Rod for a price’ ?

2.2 MF POLY
400V CAPS .90¢
555 = .25¢

10 For § 2.20
74€926 $ 5.00
BCS47 100 For § 9.00
BCS58 100 For $10.00
BC559 100 For $10.00
BCS48 100 For $ 9.00

MAIL ORDERS: P.O. BOX 235 NORTHCOTE, VIC. 3070
Min. P&P $2.00. Mail Order Enquiries (03) 481 1436.



The pocket programmer’s

friend

A utility package for the Sharp and Tandy pocket com-
puters. The program assumes that the user has access to
a bigger system and likes to program it in machine code.

PEOPLE HAVE TRADITIONALLY
used the decimal number system, based
on ten, because it matches the number
of fingers they have to count on.
Computers demand binary since their
internal registers can only exist in two
states. Then there’s hexidecimal, a more
convenient way of expressing binary,
using sixteen states. Anyone who can
count hexidecimal on his fingers should
forget about computers and join the
nearest circus.

The first three routines convert
numbers from one system to another. In
the pocket computer all the routines are
called up in the ‘defined’ mode, by
hitting ‘SHIFT and then the appropriate
letter, ‘B’,'D’, ‘H’, ‘Z’ or 'X’.

B, D and H specify the number system
being converted from. The computer
will respond with ‘CONVERT TO:’ and
you again enter B, D or H.

Program ‘B’
(convert from binary)

You enter either 8 or 16 bits, 8 bits at a
time, as 1’s and 0’s. If an 8 bit number,
enter ‘0’ for byte 1 and then the 8 bits for
byte 0. After a (somewhat lengthy) pause
the computer will beep and then deliver
the decimal or hexidecimal equivalent.
For another numer hit ‘SHIFT B’ again.

Program ‘D’

(convert from decimal)

Asthe program is limited to sixteen bits
the highest decimal number you can
enter is 65535 which represents all
16 bits high. Enter the number in the

normal way, and wait for the result as
above.
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Program ‘H’
(convert from hexidecimal)

The pocket computer doesn't split
strings, so you must do it yourself. Enter
four hex digits separately, such as
‘0- ENTER -2- ENTER -A- ENTER -B-
ENTER?” for '02AB’. The conversion will
appear in due course, after a beep.

Program ‘2’

This is not a number converter, but it’s
probably the most useful routine of all.
Without going into machine code pro-
gramming too deeply, it can be said that
it's sometimes necessary to execute
certain program steps ‘out of order,
usually conditional on the result of some
test. If you’re at some memory address
and want to jump to another address,
the actual instruction doesn’t usually
say where to jump; it only says how far
and in what direction.

In this program you enter the ‘FROM’
and ‘TO’ addresses (in four digit hexi-
decimal, as in program ‘H’), and the
computer responds with ‘00xx’ where
xx’ are the hex digits to be used in the

Tom Moffat

actual instruction. Microprocessors
limit the jump distance (called the
‘offset’ or the ‘displacement’) to between

128 and +127 bytes.

Any attempt to calculate further than
this on the pocket computer will result
in an ‘OUT OF RANGE’ message, and
usually much swearing on the part of
the programmer.

Program ‘X’

This does the opposite of program Z’ and
is handy for working out how other
people wrote their programs. You
supply the current address and the off-
set, and the computer tells you the
address to be branched to.

When running the above routines you
will notice they are painfully slow, but
this is the price of heavy number
crunching in the pocket computer. They
will allow you to work independently of
your bigger system; for instance at the
office, when you’re supposed to be doing
something else (be sure to disable the
BEEP statements in this case).

TELETYPE  POCKET COMPUTER
*s 3

USING 'ZXX' USING "Zif#n
. *
by <
GT >
PR A




COMPUTING TODAY

Program Listing

103 'B’'GOSUB 640 310: X=X/40963Q= INT X
20: INPUT 'ENTER BYTE 13 ‘3,U 3203 X=(X-Q) , 16:Rs INT X

303 INPUT ‘ENTER BYTE 0: ‘z,V 330: X=(X-R) . 16:Se INT X

40: R=10:Ss2 3403 K=(X-S) . 163Ts INT (X+,5)

50: IF U LET XsU3COSUB 600:U=256Y 350: Q=Q+1:R=R+1:SeS+1:T=T+1:BEEP 3

60: X=V3GOSUB 600:T=U+Y 360: PRINT 'HEX= *3,A8$(0)3,A$CR)3,A$(S):,A$(T)
703 IF Q$='H® LET X=T3GOTO 300 370: END ,

80: BEEP 13GOSUB 650:END 400: *Z°'0$="A*3PAUSE 'FROM.,.’

100: 'D'GOSUB 640:INPUT *ENTER DECIMAL: 3,V 410: GOSUB 2101KaV+2

1103 IF_Q$='H' LET X=V:GOTO 300 ©0: PAUSE 'TO.,.*

20: Rs2:S=10. 830: GOSUB 220:LsV

1303 X= INT (V/256)3IF X=0 THEN 150 440: MeL-K3IF (M LT -128)+(M GT 127)PAUSE

#0: COSUB 6003TsY *OUT OF RANGE.’3GOTO 400

150: XsV3GOSUB 600:U=Y$BEEP 1 %503 IF M LT 0 LET M=M+256

160: USING *XXXXXXXXX°®3PRINT °*BINARY':,T:,U 40: X=M:GOTO 300

170: END S00: 'X'Q$="A'3PAUSE ‘CURRENT ADDRESS...’

203 'H'COSUB 640 510: GOSUB 210:KsV+2

210: A=10:B=113C=12:D=133E= 14:F=15 R0: PAUSE 'OFFSET VALUE...'

20: INPUT 'ENTER HEX= *,C,H,I,J 03 GOSUB 220:Lsv

30: Vs((166+H) . 16+1) . 16+J 540t IF L 6T 127 LET L=L-256

203 IF Q$s'B’ THEN 120 550: MsK+L3X=M3GOTO 300

250: IF Q8$='A‘RETURN 6003 YsO3FOR Wa0 TO 7

2603 T=V3BEEP. 1360SUB 650 6103 Zs INT (X/R)

27103 END &0: Y=Y+(X-RZ) . S PWR WiXaZ

300: A$='0'sB$="1"3CS="23N8x"3" 603 NEXT WiRETURN

3013 ES='4'3F$="5'3C8="6" gHS="* 7" 6403 CLEAR3INPUT *CONVERT TO3 ’3,Q$sRETURN
302: 18='8°3J8=’9%3KS="A:L8="B’ 650: USING °*XXXXXX'$PRINT ‘DECIMALs’3,TIRETURN o

3033 M$='C*:N8s’'D'308="E*sPSs F"’

G=co~>. THE S-100 BUS MULTI USER EXPERT

*qu.on 430 LITTLE COLLINS STREET, MELBOURNE, 3000
(03) 602 3946, (053) 67 1066

microcomputailor ||| s32s0.00

Includes: Options:
—Sierra Data Sciences SBC-100 —Intelligent Winchester Interface
—Z80A at 4 MHz (Hard Disk)
—Dual 8"—Double Sided/Density Drives — Turbodos
—CP/M 2.2 Customized —Up to 20 Slot Card-cage
—Two Serial Ports ] —Networking with CP/Net or
—Two Paraltel Ports Turbodos
—Floppy Disk Controlier —Computailor Accountant easily
—64K RAM customized to any business

—4K EPROM (2732) can be - environment

switched out —Other common high level
—IEEE 696-S100 Bus languages
—Software Controllable Baud Rates -—Mains Filter —Word Processors
—Time of Day Clock —Cooling Fan
—Rugged Design —Air/Dust Filter
—Heavy Duty Linear Power Supply Other Systems are also available

Sierra Data Boards: Genuine SD-Systems Boards:
SBC-100 (Master) —$895.00 SBC-200 —$490.00
SBC-100S (Slave) —$795.00 ExpandoRAM || —$580.00
Hard disk interface —$250.00 Versafloppy i —$490.00
ZS10 (4 x RS232) —$390.00 Other SD boards = PBIOLA.

A wide variety of Software, Terminals and Printers Available.
Above Prices do not include sales tax.
Ask for our short form catalogue. Dealer Enquiries Welcome.
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How do you Purchase a quality compact
MONITOR for under
&0°

&

“NOT
VERY
EASILY”

UNLESS IT’S A

60w R.M.S. (Max)

MODEL
S4

30cm (12") 4 way
20 Hz to 20kHz

+ 3db 60Hz to 18kHz PETERSON
S.P.L.96db 1w.1m.
Dimensions: R.R.P. $499pr
650 mm High
360mm Wide ' .
290 mm Deep (19mm thick dense board)
cd '.; "!{%b‘,ld‘&f‘ ' f:'l_‘;’:‘: gzﬂnlﬁj'ﬂ’mﬁ;‘» —1
ol =25 S oE SIS E =
TS === 1
. 22f6 1 = 4 : L50db ﬁ:iﬁz !
p'l)'\_‘nnj,jr__.drf—_m.k-i;*;" b e SR X l,.‘.._i

ANOTHER FINE PRODUCT FROM:

PETERSON SPEAKER LABORATORIES ¥/

VICTORIA: Clive Peeters, all stores; Frankston Sound, Frankston; Brash's, all stores; Reliance Hi-Fi, Footscray; Gleeson & Tonta, Dandenong;

Col McKinnon, Sunbury; Crosbies Hi-Fi, Northcote. COUNTRY: Mildura Audio World, Mildura; Maryvale Electronics, Morwell & Moe; John Thomas,
Ballarat; Roy Vincents, Echuca; Sounds Alive, Shepparton; Peter Huthnance Audio, Bendigo; Brystan, Ryrie St. Geelong. NEW SOUTH WALES: Orange
Audio, Orange; Car Radio & Hi-Fi, Wagga Wagga; The Record Centre, Griffith; Brian Bambach Electronics, Newcastle; Nitronics, Coffs Harbour; Kent
Hi-Fi, Sydney; North Albury Audio Centre, New Shopping Complex, North Albury. WESTERN AUSTRALIA: High Fldelity Stereo, Picadilly Sq. Perth;
Marketec (Wholesalers), (09) 335 8275. QUEENSLAND: Queensland Entertainment Co., Eﬁht Mile Plains; Downtown Hi-Fi, Charlotte St. Brisbane. SOUTH
AUSTRALIA: Audio World, Rundle St. Adelaide; Ernsmith, The Parade Norwood; Astra Hi-Fi, Woodville Sth.

SOUTH AUSTRALIA (COUNTRY): O'Connells Stores.




{Soundair AFTER A LONG, HARD DAY..

M HI-FI CENTRE

“TAPES CHEAP!

BULK TAPES DISCOUNTED

Maxell

UDXLNIS CS0 EPITAXIAL 12 for $64
UDXLII C90 EPITAXIAL 12 for $55
uD C90 ULTRA DYNAMIC 12 for $42
LN C90 LOW NOISE 12 for $32

TDK

SA-X C90 SUPER AVILYN 10 for $54
DUAL COATING

SA C90 SUPER AVILYN 10 for $44

AD C90 ACOUSTIC DYNAMIC 10 for $35

D C90 DYNAMIC 10 for $28

BASF

CRO2 C90 CHROMDIOXIDE 10 for $52
FE C90 FERRO SUPER 10 for $42
LH C90 LOW NOISE 10 for $29

VIDEO-OPEN REEL-METAL
MAXWELL, TDK, BASF, AKAI

Send for
complete Tape Price Lists—FREE

HI-Fl SYSTEMS

AMPLIFIERS, TUNERS, TAPE DECKS,
TURNTABLE, SPEAKERS, HEADPHONES,
RECEIVERS

Qur range includes:

Sansui (U)PIONEER

EFRRGaANcEaEnlw AKAI
SOUND DYNAMICS KSW

CAR SOUND

RECEIVERS, TAPE PLAYERS, BOOSTERS,
EQUALISERS SPEAKERS—IncIudIng

Wrioneer  Voxson

ACCESSORIES

CARTRIDGES, STYLIl, CLEANERS,
DEMAGNETISERS, DISCWASHER

. o)
BEI —PARABOLIC STYLUS— e L5 SCOTCN woss?
Complete Range ke o, ,,;‘

mumwscowuog_"

O”O ron Moving Coil and oo or SO

Magnetic Cartridges 750ml ’;‘.
TAPE ORDERS: £ Al

Add: Pack and Post $4.00 per Order
and send cheque/money order to:

l(Soundaw'

HI-FI CENTRE =
’313%{?;?: “?{%3 C(OME HOME TONIGHT
| 70 A BLACK & WHITE

AB1981/82 563.P221




ARE

YOU

MISSING OUT?

You've spent hundreds or maybe thousands of dollars on
your hi-fi. Great amplifier, superb turntable, fantastic
speakers. But are you getting all the sound you paid for?

Probably not . . . if the vital connections between your hi-fi
components aren’t made using the Monster Cable system of
precision cables, connectors and accessories.

Monster Cable is a proven interconnect system that will
dramatically increase audio performance and provide the best
acoustic value-for-money improvement you're ever likely to
make to your hi-fi.

If you're really serious about your sound system and the
listening pleasure you derive from it . . . read on!

| MONSTER CABLE

AUSTRALIA'S LARGEST SELLING

SPEAKER WIRE SYSTEM

The rapld improvements in power amplifiers and loudspeakers have

focused attentlon on a major weakness — the speaker cable system.

H By eliminating the problems associated with conventional wire,
Monster Cable directly couples your amplifier to your speakers without

loss, without distortion.

How? More copper, finer strands, higher purity and a unique winding

conflguration that lets your amplifier and your speakers make beautiful

music together. For sounds that are dynamic and powerful, open and clear.

The way real music should be.

And more! Monster Cable provides big performance for little dollars.

You can significantly Improve the performance of your sound system simply

by switching from your conventional speaker wire to Monster Cable — it

costs you less than buying better speakers, a better amplitier, or even a

better cartridge.

However beware the imitators. They offer price but not quality.

Only the. finest materials are used in producing Monster Cable. And it is

safe to.use with all amplifiers, regardless of design.

Monster Cable is available convenlently pre-packed in 3.7 metre (12 ft),

6.1 metre (20 ft) and 9.1 metre (30 ft) pairs, or can be professionally cut

and terminated in custom lengths at your local Monster Cable dealer

PERFORMANCE STANDARD

SERIES
INTERLINK/PHONOLINK

Designed specitically for transmitting low level audio signals,
Interlink sets a new standard of performance and value in
interconnect cables — for turntables, pre-amplifiers, tuners and tape
decks. (And video equipment as well.)

Interlink features a special ULTRA LITZ conductor — over 100
separately insulated strands of high purity copper. This inner core
allows the most accurate signal transfer without high frequency loss
Monster Cable has aiso developed and produced the perfect termination s
for Interlink cable — Phonoalink, a precision gold-plated RCA-type plug E§

Phonolink features a split centre shaft for increased contact pressure and
materials that reduce Interference with the audio signal to an absolute
minimum,

Sonically, Interlink/Phondiink combine to maximise your sound system's
performance for increased clarity, greater dynamic range, lower distortion
and reduced hum and RF Interference.

Interlink/Phonolink is available in pre-packaged 1 metre pairs or can be cut
and terminated to the exact length you require by your Performance
Standard Series dealer

POWERLINE

Powerline is a four conductor, controlled impedance speaker cable \
that has been designed as the ultimate link In the amplifier-speaker
interface

Based on the high purity, fine copper stranding construction of
Monster Cable, Powerline utillzes two conductors for each polarity.
This results In extremely low resistance and a greater surface area
of conductlvity for maximum power. transfer at all frequencies.
Sonically, Powerline brings you one step closer to the musical
event. Startling clarity in the highs, tight well-articulated
bass, dynamic impact and the precise localisation of
Instruments within the sound stage enhance your aural
experience.

Powerline is available in custom cut and terminated lengths from your local
stockist. He'll also be able to demonstrate the advantages provided by this
new technology, which make Powerline a lifetime Investment in your
listening pleasure.

AND WHATEVER THE
CONNECTION . .. MONSTER
CABLE CAN MAKE IT

Gold Pin. The smaliest and perhaps the most universal of
our amplifier- to-speaker connectors
Gold Spades. Beautiful construction with hard gold
surfaces to make the ideal connection with many of
today’s amplifiers and speakers o
Gold Banana. An elegantly simple connector, using a
crimp-on design with muitiple fingers, that can
significantly reduce contact distortion
X-Terminator. An expanding solid shaft tip
provides both greateg contact area and high contact
pressure — the ultimate banana-type connector.
Cramolin. Oxidation and contamination, which attack
every connection point in an audio system, can now be
corrected and prevented

Cramalin Red solution removes distortion-
producing oxides and corrosions, while- Cramolin Blue
solution preserves and protects cleaned contacts from
any further deterioration.

The Monster Cable interconnect systems and accessories are
available at all leading hi-fi stores. Happy listening from all
of us at Monster Cable.

Get all the sound you paid for...

— MONRSTER.CASLE.

Distributed by Convoy Sydney (02) 698 7300

RG/C1594



Our Grand Hi-Fi Contest, run over the July and August
issues, was a great success, thanks to the many, many
readers who tackled the dozen twisty questions with gusto
and ingenuity. Here are the answers:

1) The Gregorian Calendar was adopted by Roman Catholic countriés in
1582 but it wasn't until 1752 that Britain followed suit. The discrepancy
between the prevailing Julian calendar and the Gregorian calendar was then
11 days: The 1751 Act required that “the Natural Day next immediately
following the second Day of September (1752) shall be called, reckoned
and accounted to be the fourteenth Day of September . . .

Thus there were no dates between the 3rd and 13th of September 1752
hence no significant discoveries were made.
2) Three hours after Bell filed his telephone apparatus patent, Elisha Gray
filed a caveat with the US Patent Office claiming that he was working on a
similar device.
3) In 1857 Leon Scott (known also as Leon Scott de Martinville and in
another reference as Edouard Leon-Scott) developed his ‘phonautograph’
which employed a hog bristle to trace sound vibrations on carbon-blacked
paper.
4) Hollerith's first punched cards were 6% by 3% — the same size as the
then US dollar bill. His adoption of that size enabled him to use existing bilt
handling equipment.
5) Unlikely though it may seem, the circuit shown in this question was an
early heterodyne radio receiver. The dc energised arc, C1,L3/4 forms alocal
oscillator. (After Fessenden.)
6) A 'Rheotome’ was essentially a device for continuously interrupting the
flow of current in an electrical circuit. In 1854 Lenz used such a device for
measuring voltage waveforms of ac generators. Bell used another during his
pioneering work on the multiple telegraph.
7) Nathaniel Hawthorne in ‘House of Seven Gables' wrote “Is it a fact — or
have | dreamt it — that, by means of electricity, the world of matter has
become a great nerve, vibrating thousands of miles in a breathless point of
time?"”
8)'In 1792 leaders of the French Revolutionary Convention introduced a
decimal calendar. Whilst still retaining 12 months a year each month
consisted of three weeks, each of ten days. Each day was divided into ten
hours, each hour into 100 minutes and each minute into 100 seconds. The
remaining days were inserted as holidays (the Sansculottides) at the end of
each year. The decimal day survived from 1793 until 1795 but the decimal
calendar continued until January 1st 1806 when Napolean changed back to
the Gregorian system.
9) Our illustration is of Augustus de Morgan. Together with George Boole,
de Morgan developed theorems used to simplify expressions of logical
variables using what became known as 'Boolean algebra’ notation.

LCTRONIC

IFESTYLE

Grand
Hi-Fi Contest winners!

10) This question, concerning the discovery of the thermoelectric effect by
people other than T.J. Seebeck has proved slightly controversial. James
Cumming and Jean-Philibert Dessaignes were the people we had in mind.
Several contestants have provided evidence that whilst literature credits
Cumming and Dessaigne with independent and/or anticipated discovery
the extent of their work is in some doubt. Nevertheless as these are the only
two people named who could be considered in the context of the question
we feel that it is fair to retain those as the correct answers.

11) In 1843 Alexander Bain received British Patent 9745 for his automatic
electrochemical recording telegraph.

12) Babbage's signalling lamp (using occultting solar lights) was used by
the Russians during the Seige of Sebastopol.

First prize goes to Mr. G.M. Stallman of Graceville in Queensland. No
doubt you'll enjoy your system compiled from equipment supplied by Audio
Engineers, Concept Audio, Communications Power Inc, National Technics,
TDK, Marantz, Pioneer, Vanfi, Audioson, Convoy and Maurice Chapman.

Second prize goes to A.G. Wood of Sydney NSW. We guess you'll be
pleased with the Sharp VZ2000 portable hi-fi plus Allsop accessories, TDK
tape and Sennheiser headphones from R.H. Cunningham.

Consolation prizes, in order, went to W. Pantelejenko of Plenty Vic;
Wayne Thompson of Croydon Vic; Peter Farleigh of Peakhurst NSW;
T. Krysiak of MtHawthorn WA,; Peter Kelly of Leonay NSW and Michael Reich
of Turner ACT. The consolation prizes comprised items donated by
Communications Power Inc (Allsop accessories), RH. Cunningham
(Sennheiser headphones), TDK (cassette tapes) and Maurice Chapman
(Audio-Technica cartridges).

The six runners-up were Roy Preece and Chris Davies of Carlton Vic; Ray
Johnson of Stanmore NSW; R.C. Neale of Killara NSW; B.F. Pollett of
Cheltenham Vie. and Fred Inman of Cottonvale QId. Fred Inman deserves
special mention as he received a runner-up prize for the most imaginative
entry sent in. To question 3, he said “Tom Tom the Piper's Son used a
diaphragm and hog bristle to develop a (sex aid)!” To question 4 he said
Hollerith's cards were 58" by 3' to “simulate the height and width of his
mother in law for more precise punching practice.” The circuit in question 5
Fred said was “a lightning powered ear wax dislodger with 110V (light duty)
battery charger.” For question 8, he said "DeciBelgium introduced decimal
time in “"Dec. 1010." Instead of telling us the picture in question 9 was that of
de Morgan, he said it was “W.C. Shop — he invented the shop counter.”
Having provided everyone with such a good laugh we thought it was worth
something.

Thank you to all the firms who donated prizes and thank you to all the
enthusiastic contest entrants. We're sincerely glad you enjoyed the challenge
of another of our famous twisty questions contests and hope you search the
magazine keenly for more (. . . like the one on page 27, this issue).
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a step

beyond
extraordinary

N

theVis typeV

A revolutionary phono cartridge design that re-

creates the music... and brings back the

emotion of the performance!

® BERYLLIUM MICROWALL/BE™ STYLUS SHANK
— New exclusive Shure feature for superior
trackability.

® HYPERELLIPTICAL MASAR™-POLISHED
STYLUS TIP
Reduces distortion and record wear.

@ DYNAMIC STABILISER/DESTATICISER
Minimises the effects of record warp and
static electricity.

® SIDE-GUARD STYLUS PROTECTION SYSTEM
Prevents accidental stylus damage.

@ SERIALISED, INDIVIDUAL COMPUTER
PRINT-OUT
Verifies your Cartridge’s performance.

Total Trackability index Test Record also
available.

For technical service and advice, contact the
Audio Engineers representative at the office in
vour State:

MEMBER

hifs

SDUSTRY ASSOCIA

342 Kent Street
Sydney NSW 2000
(02)29 6731

689 South Road
BLACK FOREST SA. 5035
(08)293 4896

o

AUDIO ENGINEERS P/L NOMIS ELECTRONICS AUDIO ENGINEERS (Qid)

Specifications:

Force At The Total Tone Arm Setting With

Stylus Tip Dynamic Stabiliser Operating
Optimum 10 mN (1.0 gram)  15mN (1.5 grams)
Maximum 12.5 mN 17.5 mN (1.75 grams)

(1.25 grams)
Force Exerted By Dynamic Stablliser: 5 mN (0.5 grams)

Tip Geometry (Typical): Hyperedliptical, S5u x 38u (0.2 mit x 1.5
mil) long contact

Trackability At 10 mN (1 gram) Tracking Force (Typical in
cm/sec peak velocity):

5kHz: 80cm/sec

10kHz: 60cm/sec

Total Trackability Index (TTI): 91.7 minimum

400Hz; 30cm/sec
1kHz: 46cm/sec

Vertical Tone Arm Resonance: Less than 5dB rise at 14Hz in
SME Serles Il Tone Arm
(without SME damper)

Channel Balance: Within 1.5dB

1kHz: 25dB or greater
10kHz: 18dB or greater

Channel Separation:

Output Voltage (Typical): 3.2mV RMS at 1kHz at 5cm/sec peak
velocity

Frequency Response Limits:
Frequency Response Limits:

20 40 1K 8K

Frequency in Hertz
Recommended Load: 47 kohms in paratiel with 250pF

(inctudes tone arm wiring, connecting
cables, and preamplifier input)
Capacitive loading from 100pF to 400pF
will cause negligible change from the
recommended 250pF loading

20K

Resistance (Typical): 815 ohms, dc
Inductance (Typicatl): 330mH at 1kHz
Cartridge Weight: 6.6 grams

Replacement Stylus: V15V: VNSHE, Nudé Hyperelliptical tip,
5 x 38u
(.0002 x .0015 in) Black serial numbers
V15V-G: VN5G, Nude Sphericat tip, 15u
(.0006 in) Red serial numbers

Optional 78 RPM Stylus: VN578E, Biradial (Eltiptical) tip,
13 x 63u (.0005 x .0025 in)

YOU'LL HEAR MORE

®

FROM US

AUDIO ENGINEERS (Vic)
2A Hill Street
THORNBURY Vic 3071
(03)44 3295

ATHOL M HILL P/L
Unit 5 66 Weéllington St.
PERTH W.A. 6000
(09)325 7811

47 Castlemaine Street
MILTON QLD 4064
(07)369 9670

ael/1



LIFESTYLE NEWJS

Akai VS-2 video cassette recorder

The Akai VS-2 features full function wireless remote control and an

interactive monitor system.

The interactive monitor system is
a microcomputer based system that
allows any TV screen to display VS-2
operating instructions, making
operating an error-free process. The
screen displays the unattended
recording schedule and prompts for
data input, updating or simple
confirmation.

The VS-2 permits unattended
recording of up to nine individual
programmes on any combination
of 16 different preset channels over
a four week period.

Granitic gramophone rocks on

A hi-fi gramophone with radically new technology has been put on
the market by a small English electronics firm, Elite Townshend.
Cranfield Institute of Technology’s Unlt for Precislon Engineering
designed the ‘Rock’ gramophone, but not without their share of

problems.

it's called the Rock gramophone
because it's filled with artificial granite
to damp unwanted resonances and
weighs 16 kg. It incorporates tech-
nology that Jack Dinsdale, a senior
lecturer at Cranfield, developed. But
the Rock cannot incorporate a
special bearing that Dinsdale de-
signed and patented because the
patent rights were sold to another
company -— which has never
exploited them.

The damping material, called
Granitan, was developed at Cranfield.

It is as stiff as cast iron but is ten
times better for damping spurious
vibrations which can colour the
sound from the pickup cartridge.
Seven kilogrammes of Granitan are
poured into the Rock's chassis
during manufacture.

Another  Cranfield invention
damps vibrations in the pickup arm.
A paddle on the arm has to move
through oil in a thin trough mounted
over the record. This kills off all
vibrations of audible frequency.

Have you seen the Michell Gyrodec?

Backed by the experience of many years of building high quality
turntables such as the ‘Reference’ and ‘Focus One’, John Michell
has now come up with a new design called the ‘Gyrodec’.

The Michell Gyrodec represents
the British interpretation of turntable
state-of-the-art. Its detailed engineer-
ing is aimed at maximising isolation
of the groove/stylus interface, to
extract maximum information with
minimum distortion. The Gyrodec
is therefore equipped with a very
specialised mat and clamping
system, with a critically-aligned
sub-chassis suspension to give
exceptional independence of environ-
mental vibration. The suspension is
factory adjusted and arms of dif-
ferent weights are compensated by
the use of specially weighted
mounting plates, pre-drilled for
accurate geometrical alignment for
a wide range of popular models.

There is also provision for mount-
ing a second arm should this be

required.

Short and long term rotational
stability is ensured by the use
of a very powerful low-voltage syn-
chronous motor driving the massive
peripherally-weighted platter via a
resilient round-section belt.

The Gyrodec is therefore extremely
simple to install and operate and
needs no special procedure for
setting up, other than correct
assembly, to give best possible
performance.

The Gyrodec is manufactured
from aluminium, brass and clear
acrylic.

Full information can be obtained
from specialist retailers or Audio
2000, P.O. Box 107, Brookvale
NSW 2100. (02)939-2159.

Ampex awarded $10M in magnetic tape
contracts

Ampex Corporation USA recently announced that the General
Services Administration has awarded the company two contracts
valued at $10 million to provide recording tape in support of all
facets of US Government’s magnetic tape requirements.

According to Stanley W. Faught,
Vice President and General Manager
of the Ampex Magnetic Tape Div-
Ision, a $7.4 million contract award
is for precision instrumentation re-
cording tape, which will be used in a
variety of government-sponsored
scientific research programmes, in-
cluding the space shuttle and other
deep space missions. It marks the

eleventh consecutive year Ampex
has provided the GSA with instru-
mentation tape under the Federal
Supply Schedule.

The other contract is a multiple
$2.6 million award to supply the
GSA with broadcast video, video
cassettes, audio cassettes, open reel
audio and mastering tapes.

Meridian M10 speaker system

Audio 2000 has the new Meridian M10 speaker system, the latest in
the range of inter-active speakers by Boothroyd-Stuart. The other
models in the family of inter-active speakers are the M2 and M3.

The family of inter-active
speakers is dedicated to the idea of
optimum dispersion for good stereo
imaging using purpose-designed
amplification for each drive unit, in
conjunction with electronic cross-
over (dividing) networks with
precisely tailored characteristics,
said the hi-fi experts at Audio 2000.
A Meridian 101 preamplifier is

planned to meet the demands of the
new speaker system.

The Boothroyd-Stuart team, who
developed the Meridian equipment,

were presented with a British Design
Council Award. The award was for
design excellence of Meridan high
fidelity products and was presented
by HRH The Duke of Edinburgh.

The award winning system was
made up of the modular com-
ponents from which a range of hi-fi
systems are assembled providing
output power from 35 W/channel to
100 W.

Meridan products can be obtained
from Audio 2000, P.O. Box 107,
Brookvale NSW. (02)939-2159.
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Let’s face it, every car interior gets old. But
it needn’t show. The Kitten System has created
Revive All, the facelift that comes in a bottle.
Revive All will dramatically improve the
appearance and feel of vinyl or leather upholstery,
the dashboard, inside doors, roof linings, tyres,
rubber bumper strips and vinyl tops.

revolutionary way

to grow
youhger.

KIW 311/2

Now this isn't just an extravagant claim.
Revive All penetrates surfaces with a special
silicone film to restore original beauty.

And if you use it regularly, Revive All will
preserve against cracking and decay caused by
natural elements.

If you have an interior that needs cleaning,
we recommend Kitten Interior Cleaner or
Kitten Upholstery Cleaner before using
Revive All

Otherwise, for your car’s good health,use
Revive All regularly . and help your car
grow young.
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Potects &, reviv®
Origingl beauty

UPHOLSTERY
(CLEANER

250ml
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THE CREAM OF CAR CARE.




Product Audio File

MICHELL ENGINEERING

“OUT OF THE DARKNESS...”

AUDIO 2000

Experience the beginning of a new era of brought to life. GYRODEC moves closer to the
sound with MICHELL ENGINEERING'S Iatest ldeals of mechanical neutrality and
masterpiece - the GYRODEC. environmental isolation than ever before,

requires no critical fine tuning or setting up to
yleld its uniquely accurate sound, and has
provision for mounting a second pickup arm

With its ultimate in precision British engineering
and logical design Michell's GYRODEC sets the
highest ever standards in disc sound quality, far
surpassing existing performance levels to give The arm mounting system gives correct y &
breathtakingly clear sound, fresh as the dawn. mechanical and geometrical relationships / «©

between the GYRODEC and the best of /
Never before has the space, scale and power  current pickup arms including SYRINX, 7 \@"‘
of musical performances been so thrilingly ALPHASON and others i

Experience Michell's GYRODEC at your specialist retailer // &
or for further enlightenment about its startling superiority, T -l
complete coupon and send to: -y ? ¥
AUDIO 2000, P.O. Box 107, Brookvale NSW 2100 oA & ;
Ph. 939 2159  Telex 70535 / S



A MICRO
REVOLUTION

IN SOUND
REPRODUCTION.

For the first time Micro Size
means great sound at home,
In your car, yacht or caravan.
B&W, who created the
loudspeakers used by all the
world’s major recording
companies, now miniaturise
their professional monitor.

Advd Saromno Italy

Loudspeakers

For turther information contact
Convoy Sydney,
400 Botany Rd., Alexandria 2015.
Telephone (02) 698 7300

SYS.TE},,/B%@%W

an enviable

e 0 acoustic

Incorporating many of the design and performance
features of our most advanced unit, the Systemdek
II1, this completely new concept in a budget
turntable provides the opportunity for audiophiles
to experience the immense benefits that an
advanced signal source is able to achieve.

An improved suspension system isolates the
specially designed glass platter from the base and
its surroundings to provide a level of performance
unheard of in this price bracket. And compared
with its competitors, the Systemdek II offers a two
speed option, simpler alignment procedures,
levelling feet and easier arm fitting.

If you are serious about your hi-fi and interested in
‘acoustic value for money’, then the Systemdek 11
is worthy of your attention.

See your Systemdek dealer today and discover the
true meaning of value for money . . . Systemdek II.

Arm & cartnage not inciuded
Record ctamp optional extra

For further information contact
Convoy Sydney, 400 Botany Rd., Alexandria 2015. Telephone (02) 698 7300
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Enjoy hi-fi while you drive
Concord’s latest model in Australia, the HPL-130, an AM/FM radio
cassette unit, is a no-compromise ‘top-of-the-line’ enthusiast-

oriented product, say Concord.

Featuring quartz digital synthe-
sised AM/FM tuning and Concord's
exclusive signal processor circuitry,
the HPL-130 has a four gang front
end and 25 watts per channel
amplifier section.

The front end offers ten station
memory presets, local and distance
switching, FM muting and hi-blend
sensitivity control and digital fre-
quency display.

The cassette deck has metal and

standard tape compatibility, a
Sen Alloy tape head, Dolby noise
reduction, power off tape eject,
automatic repeat play function,
extremely low wow and flutter and a
precision speed control.

For further information ¢ontact
Mr. Martin  McMurray, General
Manager Sonic International,
4 Clarendon St, Artarmon NSW
2064. (02)439-8900.

Digital discs first in Japan

'Nakamichi ZX-7 cassette deck

Japanese audio makers, Pioneer and Trio-Kenwood, have said that | 1. ZX-7 is a cassette deck designed for the serious tape recordist,

they will be marketing digital audio disc players in Japan by the end
of this year. Sony and eight Sony Philips licensees in Japan also said

offering extensive manual calibration control for achieving opti-
mum performance with any tape.

they will bring their players to the market this year.

Pioneer and Trio-Kenwood make
a digital audio disc player under
license from Sony and N.V. Philips,
which jointly developed the laser-
style system.

Software is supplied by a Sony-
CBS joint venture, Polygram, Denon
and Toshiba-EMI.

Pioneer has set a dollar equivalent .

retail tag of US$761 and Trio-
Kenwood, which developed its
player jointly with Toshiba, has seta
price of US$923. lts model can
program up to 99 selections com-
pared with the Pioneer model's
16 selection capability.

Tape motion analyser

Bell and Howell's tape motion analyser, TMA 3000, is a micro-
processor controlled test instrument. It is IRIG compatible to
240 IPS for measurement of tape recorder tape dynamics including
flutter, TBE and skew.

There are nine reference fre- contact Fred Liackman at Bell and
quencies and interface options are Howell on (02)660-5366.
available. For further information

Electronic hand clapping

A British patent application has been filed for a circuit that
synthesises the sound of human hand clapping. It enables a pop
group to play musical instruments live on stage, while backed with

Record head azimuth alignment
control, record/playback level and
bias can be manually adjusted to
optimum levels for the character-
istics of any tape. Calibration is
carried out in a three step process,
azimuth, level then bias. Through
careful adjustment a frequency re-
sponse of 20-21 kHz + 3db (ZX/
metal tape) can be achieved. -

The ZX-7 employs Nakamichi's
asymmetrical, diffused resonance,
dual capstan transport. However,
instead of a CMOS logic circuit,
transport control is now handled by
dan NMOS 4bit microprocessor
which improves the overall perform:
ance of the system.

Once recording level and left/
right channel balance have beeén set,
automatic fade-in and fade-out of the
recording level is possible with the

master fader control. It allows either
a two second or six second fade,
‘up’ or ‘'down’.

The same Dolby B-C noise re:
duction processor ICs are used in all
Nakamichi decks. As the S/N ratio
of the Dolby processor IC is 74 dB
{Dolby C encoding mode), the total
dynamic range of the Dolby circuit
can reach 100 dB.

The ZX-7 record head, playback
head and-erase head are arranged in
a completely discrete configuration.
Also incorporated is a system for
precise alignment of the record
head azimuth.

Other features include a remote
control unit RM-200 (optional), MPX
filter switch, dc power output for
blackbox series and record/
playback timer operation.

Sanyo personal audio system

the sound of rhythmic hand clapping.

According to the inventor, David
Simmons, there is an easy way to
imitate the sound of several people
clapping in unison. He says it Is only
necessary to generate a background
crashing nolse overlaid with the
sound of one or two short individual
clapping sounds.

The background crashing is pro-
duced by amplifying an electronic
noise of random frequency and
random amplitude. By a happy
coincidence, many electrical com-
ponents, such as resistors and
translistors, produce just this kind of
noise at low levels. So all that is
necessary is t6 boost the noise in a
powerful amplifier.

The single hand clap is syn
thesised by generating an audio
signal which sweeps down in pitch.

A tone of 1.6 kHz is rapidly switched
on and then allowed to fall to around
200 Hz in 7 ms. When a train of
these sweep pulses is superimposed
on background crashing, the com-
bined sound is like a hand clapping
in ime with the music.

The rhythmic pulses are gener:
ated by a timing circuit, but the
Inventor suggests that this should
not be too accurate or the sound
would be unnaturall Very few
people clap in strict tempo. It is also
possible to trigger the claps by an
audio sensor that responds to sud-
den sounds. So if the sensor is
placed alongside the drummer’s kit,
the electronic claps will follow the
rhythmic beat of the drums—a
great morale-booster when playing
in empty halls. o

Sanyo has now introduced its M-G30 personal audio system which
has stereo listening from radio or cassette through lightweight

headphones.
It has an AM/FM stereo tuner

with LED stereo indicator. The
M-G30 operates on batteries or ac with
an optional adaptor. The cassette
takes both metal and normal tapes
wlith auto stop at the end of the tape.
This ‘personal audio system’ has
all the features of a large cassette
with the added bonus that you can
take the M-G30 anywhere as the
accessories Include shoulder strap,
carrying case and stereo
headphones for private listening.
The Sanyo M-G30 is available at a
suggested retall price of $111.00.
For further information contact
Mr. W. Fabiszewskl, Sanyo Austra
lla Pty Ltd, 225 Miller Street, North
Sydney NSW 2060. (02) 436-1122.
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Review of the Quad
electrostatic loudspeakers,
model ESL-63

Once upon a time, Peter Walker of Quad Electroacoustics,
made an electrostatic loudspeaker. The fame of this
speaker spread throughout the lands. This product was
held in such reverence it was the standard by which all
others were compared. Two score and some years later a
new standard was established . . . by others. But, knowing
such a day would come, Peter Walker had spent nigh on
two score years developing a better product. But will it
establish an even ‘newer’ standard? Perhaps. ..

THIS REVIEW theoretically started at
a party in 1979 which the Australian
Importer for Quad loudspeakers
arranged to welcome Ross Walker, the
son of the Managing Director of Quad
Electroacoustics Ltd, during a brief
visit to Australia.

I sat opposite him at the table and
asked the ubiquitous question “when
are you going to release the new Quad
loudspeakers?” and received the non-
chalant answer, . . . in a little while!”,
which told me that they were seriously
working on the project. His next response
was that they would not release a new
loudspeaker unless it was a significant
improvement on the (then) current
Quad electrostatic loudspeaker. Know-
ing the calibre of the company and its
products, I accepted this statement as a
matter of fact and the discussion moved
on to more mundane matters.

It was only a few weeks later that
Peter Walker, Managing Director of
Quad Electroacoustics Ltd, demon-
strated his new prototype ESL-63 to a
packed meeting of the Audio Engineer-
ing Society in London. The news of that
momentous gathering was not lost on
the rest of the technical world and the
technical journals literally ‘hummed’
for almost a year with all sorts of
possible and tentative guesses as to
when the production version would be
released.

It took until June 1981 to solve the not
inconsiderable manufacturing problems
and the speaker was released with
a blaze of publicity. We had to wait
a further 14 months to get hold of a
privately owned pair of the new
speakers.
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You might well ask what is so special
about Quad electrostatic speakers. The
answer, to me, is quite simple as I
already own a pair of the original Quad
loudspeakers which are used in con-
Junction with an Audio-Pro B2-50 sub-
woofer. The Quad’s performance is still
regarded as outstanding some 26 years
after their original release. But, because
of their size and shape, I have been hard
pressed to find the right location in my
living room to place these speakers and
the addition of the Audio-Pro sub-woofer
has only compounded the problem. The
sub-woofer proved to be an essential
addition as the lower effective frequency
for the Quads was a mere 60-70 hertz,
which is just not good enough for the
high quality records and tapes now
available. Even with the sub-woofer
added to the system the major limita-
tion still becomes the maximum un-
distorted output level from the Quads
which at one metre tends to be between
90-95 decibels, depending on the
weather. No, it is not that I may be
under the weather, but rather that
under the influence of high humidity
there is always a likelithood of ionisation
particularly under high drive conditions
when the speakers have to produce peak
signal levels. Fortunately the original
Quads used a selenium rectifier stack
for the high voltage supply and this
tended to be relatively immune to such
problems (except on the occasion when
the speakers were left running and one
rectifier stack failed completely. Both
the.smell and the cost of repair proved to
be unacceptable).

The Editor and I knew that the
magazine’s readers would be just as

Louis Challis

interested as we were to see how well
the new Quads performed. Equally
important, Peter Walker has been
working on the design of these speakers
since 1963 and a 19-year gestation
period is a remarkably long one for any
piece of electo-acoustic equipment.

The original Quad electrostatic speaker.

Dramatic change

The ESL-63 loudspeakers present a
dramatic change in visual impact when
compared with the original Quad
electrostatics. Whilst the original
Quads are ungainly, @nd many would
say ugly, the ESL-63s are visually
attractive and not out of keeping with
either a modern architectural internal
decor or even a room of antique furni-
ture. They are, I believe, as attractive as
the old Quads were unattractive. The
reasons for this are not hard to see.
Firstly, the older Quads featured
either a black or bronze expanded



aluminium protection grill overlying a
swept-back rectangular shaped panel
with wooden sides and with two small
wooden legs at the front and one at the
rear.

The new Quads, by contrast, feature
an attractive wooden top and bottom to
the main cabinet structure. The lower
one rests on top of a molded black plastic
pedestal which extends beyond the back
of the unit. This pedestal incorporates
the power supply rectifiers, delay lines
and protection circuits, which form an
integral part of each speaker unit. The
face of the unit is covered by a seamless
stocking of open weave brown terylene
cloth. This provides necessary and
important protection for the lightly
framed electrostatic elements located
behind. These elements have a number
of important differences when compared
with the original Quads. Firstly as the
illustration shows, the design incor-
porates a series of concentric elements
with annular electrodes, to which the
signal components are individually fed
by means of sequential délay lines. This
is done in order to reproduce a sound
pressure response which is theoretically
(but not practically) an exact replica of
the sound signal that would be produced
by an ideal point source located approxi-
mately 300 mm behind the plane of the
diaphragm.

The aim of such a configuration is to
produce an homogeneous, or equivalent,
point sound source with a linear phase
response and a frequency response that
is as smooth as possible both on- and
off-axis.

Obviously such a structure behaves
like a true dipole and Quad have intro-
duced the acronym FRED (full range
electrostatic doublet) to describe the
system. Such a system has a number of
positive and unquestioned benefits.
Firstly, that it offers benefits in terms of
the speaker placement within a typical
living room. Secondly, the stereo
imaging effect is substantially better
than that provided by most conventional
loudspeakers and thirdly, if the fre-
quency response is right it should
be able to more closely reproduce the
original sound, with a subjective realism
superior to that achieved by more con-
ventional loudspeakers with which you
and I are now very familiar.

To the test!

Obviously, I was itching to get the
speakers into our anechoic room to see
how they would perform, for after all the
good things written by overseas (sub-
jective) reviewers, it was time to put the
speakers fully to the test.

The first set of parameters that we
evaluated was the measurement of the
frequency response both on- and off-axis.
The results were, as you can see from

v

The new Quad Model ESL-63 electrostatic loudspeaker — more attractive than its predecessor.

the graphs, particularly commendabie
with a flatter frequency response over
the range 40 Hz to 8 kHz than I would
have expected. What was particularly
noticeable was the sharpness of the
resonant response at 45 Hz (where the
damping is obviously too low) and the
degree of nonuniformity which is so
noticeable in the range 5 kHz to 20 kHz.
The off-axis response however, is still
excellent, only dropping by approxi-
mately 2 dB in the midband, by 5 dB at
8 kHz, by 6 dB at 13 kHz and 10 dB at
17 kHz. | wondered about the sharpness
of the low frequency resonance, and the
bottom end would obviously behave
somewhat differently when presented
with a reflective floor surface and a
reflective rear wall surface, but more
about that later.

Our next investigations were the
assessment of the phase response, the
results of which took me by surprise.
Our first response displayed a series of
cyclical variations that were periodic
with increasing frequency and which
did not go away even after we had cor-
rectly aligned the microphone with the
true centre axis of the loudspeaker in
the anechoic room.

It took me some time to realise that if
one is ‘off-axis’ or the delay line tappings

are not perfect, then there must be a
series of competing signal components
from each of the annular sections of the
radiating diaphragm array which can
produce small interference patterns.
This is totally inaudible, primarily of
academic interest and most upsetting

Inside the Quad ESL-63 showing the concentric
annular electrodes.
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for reviewers who wonder where they
might have gone wrong! The phase
response of the Quad is nonetheless
excellent, varying by less than +90°
from 20 Hz to 20 kHz. That response has
only been bettered by very few other
speakers in my experience of speaker
testing.

The impedance curve is interesting as
it features a modest rise from a mini-
mum of 4 ohms at 10 Hz up to a 24 ohm
peak at 100 Hz. This drops away again
to 6 ohms at 10 kHz with a rise again to
15 ohms at 20 kHz. This impedance
curve is slightly load sensitive, but
irrespective of the load would not cause
problems for any normal amplifier. The
manufacturers do however warn that
amplifiers without internal short circuit
protection should not be used to drive
this speaker. The reason for this, as we
subsequently discovered, is that when
overdriven, the speaker’s protection
circuit applies a voltage limiter, in the
form of a thyristor, which is connected
across the input terminals and which
only resets when the dangerous signal
is removed. (Sounds like a job for the
ETI-494 speaker protector, published
last month! — Ed.)

The most interesting tests of the Quad
ESL-63 were firstly the conventional
tone burst tests, performed at the
standard frequencies and also at 40 Hz,
and secondly, the decay response
spectra. The latter is one of the most
revealing tests and has enabled us to
correlate some aspects of the objective
response with the subjective response.
The tone burst tests revealed that the
ESL-63 has a relatively sharp Q in its
response at 40 Hz. The decay response
test revealed significant decay reson-
ances at 3.5 kHz, 6 kHz, 8 kHz, 13 kHz

~

The annular electrodes are driven by a series of
delay line elements so that each is driven in the
approximately correct phase to derive a sound
source that appears to be about 300 mm behind
the plane of the elements. (See also, Dec. ‘81 ETI,
Inside Quad's latest electrostatic loudspeakers.)

INDUCTIVE
RESISTIVE
DELAY
CIRCUITS

and 17 kHz. Other resonances are
observable in the region above 18 kHz
but are generally of little concern.

The smooth response below 3.5 kHz
subsequently proved to be important as
I had expected to find significant mid-
band resonances. The original Quad
electrostatic speakers and, albeit, most
electrostatic speakers that I have so
far examined, have exhibited such
resonances. They provide some of the
‘characteristic sound’ or colouration
that electrostatic speakers possess and
which I feel is often mistaken for an
attribute even when it is not.

The last of the objective tests that we
performed was the distortion level at
10 volts input, the value specified by the
manufacturer for continuous sinewave
excitation. Here we found the distortion
levels much lower than those produced
by the previous model Quads and
generally amongst the lowest levels we
have yet seen from any loudspeakers
operating at comparable acoustical out-
put. We endeavoured to perform a
transient evaluation of distortion but
had less success than we did utilising
our conventional technique because the
transient levels were lower than we
could reliably measure.

LOUDSPEAKER DATA SHEET

Le

MEASURED PERFORMANCE OF :
Quad Electrostatic Model ESL63

SERIAL NO.: 8552

FREQUENCY RESPONSE: 35SHz - 20kHz

CROSSOVER FREQUENCIES:

SENSITIVITY:
{for 90dB average at 2m)

HARMONIC DISTORTION:

113 VRMS - 16.5 Watts (nominal into 8 )

1L—P—||3 |—’
E:J

—
CENTRE OF

LOUDSPEAKER

INCREASING

On listening

The subjective evaluation of the
ESL-63s proved to be more pleasurable
than I had expecbed as I had already
been told the sterec imaging and spatial
abilities proved to be truly outstanding.
Listening to a series of the best of the
Telarc records and the Sheffield Track
Record (Lab 20) I heard things that I
had never heard before, and most of it
from the record (just a little however
was not on the record). The transient
performance was superb on most of the
orchestral material and the bass was, if
anything, better than I had expected.
Even the Ultragroove record “The
Digital Fox”, UG9001, sounded like a
real organ although at the bottom end of
the spectrum the last 20 Hz were a little
muted.

I raised each of the speakers 300 mm
above the floor and this made a differ-
ence to the bottom end, cleaning up the
30-t0-50 Hz performance considerably
and providing the order of performance
that [ have grown used to hearing from
my Audio Pro sub-woofer and from my
B&W 801s. >

Tone-burst response of Quad ESL-63 electrostatic loudspeakers.

{at 10V input S.P.L 83dB 83.5dB 8948 =
CBCTAlT 00H:  IkHz  6JkMz 44 Hz (20 ms/div.) 100 Hz (20 ms/div.)
2nd -63.7 -72.0 -72.) db
3rd -46.5 -773 3 -65.2 dB
4th -68.0 -78.6 -76.1 daB
Sth -56.4 -77.6 - dB

THD 0.5% 0.034% 0.06%
INPUT IMPENANCE:

100Hz 23 ohms

IkHz 83"

6. kHz 58"

loHz 40"

10kHz Sur

L.F. Minumum at
HF. " *~

1 kHz (2 ms/div.) 6.3 kHz (1 ms/div.)
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A day is made perfect by its ending.

Sunset, anticipation for the evening
to come.

Soothing, sounds of your favourite
music. The day’s problems disappear.

The moment is Marantz. Unmatched in
its eloquence, unmatched for its purity of
sound reproduction.

Elegant, indulgent.

The Marantz Gold Renaissance 1000.
Top-of-the-line in a range of superbly crafted
hi-fi systems from Marantz.

Six separate components of unsurpassed
technical excellence. Highly sophisticated
Pre-amplifier and Power Amplifier, 14-station

|
|
|
|

preset AM/FM Stereo Tuner, Cassette Deck,
Equalizer and fully automatic Turntable —
subtly burnished gold tone.

And finally, the magnificent system
speakers — matched in quality and luxury of
design to rosewood finish furniture pieces.

Marantz Gold Renaissance Series.

Life couldn’t MarantzGold.
sound better. The NewAudio Standard.

ERnaEaNcaamniw,
N g ;
Now you're listening.
Distributed by: MARANTZ (Australia) Pty. Limited. 19 Chard Road. Brookvale. NSW. 2100

Telephone (02) 939 1900 Telex AA24121, Melbourne (03) 544 2011. Brisbane (07) 44 6477.
Adelaide (08) 223 2699. Perth (09) 276 3706, Townsville (077) 72 2011

Design and specifications subject 1o change without notice.
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ELECTROSTATIC
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MEASURED AT 2M »
ON TWEETER
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This was confirmed with the Swedish
(Svenska) Hi-Fi Institute Test Record
which revealed traces of mid-band
colouration from the speakers which I
had not previously detected in my A-B
testing procedure. This was confirmed
in part with white noise signals where
the signal was not as ‘neutral’ as I would
like.

On most pre-recorded voice material
the fidelity of realism of these speakers
proved to be absolutely superb and this

performance has not been equalled or

bettered by any speaker that I have yet
tested. It is clear that Peter Walker’s
ideas are right, even if they have not
achieved true perfection.

I continued listening to these speak-
ers for over six hours of unquestioned
pleasure and although I often find such
work a chore, on this occasion I found it
to be both technically and musically

LouuskChauus n“"‘"“" el

Asaccuten Py L

then convinced that
the Quad ESL-63 loudspeakers are
unquestionably a dramatic leap forward
in speaker technology.

The concept of the concentric elements
fed by delay lines is a good one, although
the fully developed concept requires
extremely precise matching of the com-
ponent values if true perfection is to be
achieved. (The units tested approach
this but didn’t quite achieve it.)

The achievement of a better damped
decay response is another feature which
if attained, will further improve these
speakers. If any further improvements
are to be investigated, it is in this area
that the research should be directed.

These speakers are exceptional in
many ways with only one of them being
ingenuity and another most certainly
being perseverance.

At a recommended retail price of

rewarding. 1 was
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$4800 a pair, I think there will be plenty
of people who will buy them solely
because of their ‘price’, without really
appreciating their finer technical
attributes. ®

Price:

Weight:

QUAD ELECTROSTATIC LOUDSPEAKERS,
MODEL ESL-63

Dimensions:  Height: 925 mm

Width: 660 mm

Depth: 270 mm, including
150 mm base

Nett: 18.7 kgs

Recommended Retail: $4800 per
pair

Louis A Challis -n SaLs.
& Assccamies Py LHL

Absolute copyright in this review and accompany-
ing measurements is owned by Electronics Today
International. Under no circumstances may any
review or part thereof be reprinted or incorporated
in any reprint or used In any advertising or
promotion without the express written agreement
of the Managing Editor.
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Therange of Hi-Fi equipment
you th_oﬁglﬂ was be()I!o#d your

means is now within your grasp.

INTEGRATED AMPS
TUWERS

CASSETTE DFCKS
TURNTABLES

RECEIVERS
SEPARATE AMPS

A Hundred Years of Musical Experience:

Please send me the latest
Yamaha Hi-Fi catalogue.

Name
Address

Postcode

! | | |
Yamaha Hi-Fi Division, Rose Music Pty. Ltd.,
17-33 Market St., South Melbourne. Victoria. 3205.

MCR/RM3861E/R




Few palates could
tell that McWilliams Chablis

didn't come from this small
French Vi]lag'e.

mrwiLciams

CIBIAIBILIS

Criop & Doy Wieh AClram Pisted : SN, -
A -um-um.mmm-':d his little vi”age in Burgundy has been malzing an attractive
FRMEIYOL. WINE OF AUSTRALIA T d.ry white wine for quite a while now. The wine has long been

called after the name of the wllage ..Chablis.

They make it primarily from the Chardonnay grape, so do
we. Their soil is ideal for Cl’larclonnay, sois ours. Their wine has a
delicate l)ouquet, pleasing fruit on the palate with a clean, crisp,

dry finish, and so has ours.
_ Their prices are astonishingly high, McWilliam'’s prices are
% . - : ) astonishingly affordable...vive " Australie! MCSWILLIAM'S

AB 1671/82 MC1178R



WIRELESS GUITAR LINK

— low cost breakthrough!

Now you can roam
almost anywhere without
the hassle of a trailing cord back
to the mixer or amplifier, The
Musolink simply clips to either your
belt or guitar strap and transmits back to
any FM tuner. It works on the largely unused
section of the Australian FM band. The FM tuner then
connects to the P.A. direct or thru a mixer.
The results are spectacular and reliable. The transmitter
is very stable.
The massive price reduction is due to the fact that you don‘t — USE YOUR
need a special crystal controlled receiver, just your own FM HOME STEREO

tuner. ) ) TO PRACTICE!!
7 DAY FREE TRIAL OFFER: Order a Musolink and try it WORKS ON ANY
out. If you are not satisfied with the unit, return itin its FM BROADCAST
original condition and packing and we will refund your RECEIVER
money in full (less P&P).

(- ~
SPECIFICATIONS :
EFFECTIVE RADIATED : 30mwW FREQUENCY STABILITY . Similar to the
POWER OF TRANSMITTER frequency stabitity of
RELIABLE RANGE : Over 50 metres high quality FM tuner
INPUT SENSITIVITY : Variableé down to DIMENSIONS ie you can space many
15mV (RMS) A COMPACT link units within
SIGNAL TO NOISE :  60dB with typical 40 x 40 120mm 1MHz band without
tuners interference to each
TUNABLE FREQUENCY : 88—100 MHz ie low other
{unused) part of FM BATTERY LIFE : 25 hours continuous
band (alkaline)
FREQUENCY RESPONSE : 10Hz to 16kHz FACILITIES : Nicad charging socket
(Flatter than most low battery indicator
ke tuners) LED mounting clip

POST & 125 YORK ST SYDNEY 2000 BRING YOUR

PACKING :'h-,l2g43§881_:°'“: 72283 GUITAR IN FOR
au r rs 4

$6.20 EXTRA Box K-39 Haymarket 2000 A DEMO//



Audio amplifiers using
nested differentiating

feedback loops

Part 2 — The basic idea

Edward M. Cherry

Associate Professor
Department of Electrical Engineering
Monash University

Here we get to see how this technique is applied to an
amplifier and the effect it has on performance under

differing conditions.

LAST MONTH we saw that, for a feed-
back amplifier to be stable, the sep-
aration between the forward-path gain
and the demanded gain in graphs such
as Figure 3 should not decrease towards
zero at a rate exceeding 20 dB/decade. If
an amplifier uses conventional resistive
feedback, this stability criterion
requires that the forward path must
have just one dominant pole 1/v,,
usually achieved in practice by suitable
lag compensation. All the poles assoc-
iated with transit time effects in tran-
sistors must be at substantially higher
frequencies than 1/ty, the frequency of
intersection of the curves of forward-
path gain and demanded gain. Thus,
available transistor types ultimately
force the choice of 1/ty, and hence set a
limit to the reduction of distortion that
can be achieved by feedback because
the return difference F(w) at angular
frequency @ in Equation 7 cannot
exceed

Flw) < /oty . (8)
There is, however, another solution to
the stability problem. If the forward-
path gain has two dominant poles, so
that its gain falls at 40 dB/decade, the
rate of closure between the graphs of
forward-path gain and demanded gain
would still be 20 dB/decade provided the
demanded gain .itself were to fall at

122 - November 1982 ETI

losTy 1437, Ayt My -
+ Mo m-F I /‘Hl.ﬁ hra T+sTo| | 1+s%0
$Tr
|I sTr IL

[
1' STr IL 4
!
1 5 |e J

I Iy

Figure 5. Block diagram of an NDFL amplifier.

20 dB/decade. In essentials, this requires
that the usual frequency-independent
resistive feedback factor 8 should be
replaced by something having a fre-
quency dependence of the form wtp
(remember that the demanded gain is
the reciprocal of the feedback factor).
Mathematicians tell us that a linearly
rising frequency response corresponds
to differentiation with respect to time
and, in hardware terms, a capacitive
feedback network will perform just this
action.

Figure 5 shows the outline of an
amplifier incorporating nested differ-
entiating feedback loops.

Notice first that the forward path has
been separated into a number of stages,
whose mid-frequency gains are u, to uy
respectively. The variable s is what
mathematicians call complex frequency;
for sinusoidal signals its magnitude is
equal to the angular frequency w of the

sinusoid. Factors of the form (1 + sy)
represent a frequency response that
rises proportional to frequency above
the frequency 1/Tyx — that is, they rep-
resent a zero. Similarly, factors of the
form 1/(1 + st) represent a frequency
response that falls inversely proportional
to frequency above the frequency 1/7)—
that is, they represent a pole. Thus, the
stages in Figure 5 have special fre-
quency responses: all stages exnept the
first have a pole at 1/, and all except
the first and last two have azero at 1/1y.
Notice also that there are differ-
entiating feedback networks, each
denoted by sty, linking the output back
to various points in the forward path.
The resulting feedback loops are
arranged one inside another, like a nest
of Chinese boxes — hence the name
nested differentiating feedback loops.
The amplifier is completed by an
overall resistive feedback network 8.
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Figure 7 shows just the last two stages
and the inner differentiating feedback
factor. This ‘clump’ is a feedback amp-
lifier in its own right, and Figure 7
shows its forward-path gain (that is, the
gain of the last two stages without any
feedback), the demanded gain, and the
resulting closed-loop gain. Although the
forward-path gain falls at a two-pole
rate (40 dB/decade), the demanded gain
falls at a one-pole rate (20 dB/decade),
and their rate of closure is 20 dB/decade.
By itself, this ‘clump’ is stable.

Figure 8 shows what happens when
we add the antepenultimate stage and
another differentiating feedback factor.

6'*|\ e =

Figure 6. Logarithmic plots of gain versus frequency for Figure 5.

If we removed all the feedback from
Figure 5, the forward-path gain would
be shown in Figure 6: constant up to the
frequency 1/tp, then falling at an
(N-1)-pole rate (20(N-1) dB/decade) up
to 1/Tx, and finally levelling off some-
what to a two-pole rate (40 dB/decade).

If we now applied just the overall
resistive feedback 8, the return differ-
ence would be as shown in Figure 6.
Distortion would be reduced by a
constant large amount, approximately
W1 Mo . .. uN B, at all frequencies up to
1/%,. Choosing 1/ to correspond to
20 kHz would virtually eliminate
audible-frequency distortion. But the
amplifier would be unusable because of
oscillation.

The rate of closure of the forward-path
gain and demanded gain curves breaks
the rule of 20 dB/decade. Let us see how
inclusion of the nested differentiating
feedback loops solves the problem.

w
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Figure 7. The inner loop of Figure 5.
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Figure 8. The (N-2)th loop of Figure 5.
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Again this ‘clump’ can be considered as
a feedback amplifier in its own right.
Provided we choose

uN-2 = To/Tx

the various gains line up as shown. The
forward-path gain is the combined gain
of stage (N-2) and stages (N-1) and N
with their local feedback, and this is the
middle solid curve in Figure 8. The
demanded gain is the dashed curve
passing through 1/T¢. Once again the
forward-path gain and demanded gain
close at 20 dB/decade, so the stability
criterion is satisfied for this larger
‘clump’.

And so it goes on. We can add more
stages and differentiating feedback
factors, and each time the curves line up
as required for stability provided we

choose
K1 BN-1 BN B = (To/Tx)?, 9)
F= M BTX, (10)
e =Tolrxfor2sk=N-2. (1l)p
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Figure 9. Complete plots of gain versus frequency for Figure 5.

Figure 9 shows the gain curves for the
complete amplifier.

In designing an NDFL amplifier, the
starting point is to choose the frequency
1/Tx so that the various transistor poles
are sure to lie at substantially higher
frequencies. Next choose the frequency
1/T up to which the return difference
should remain constant; 20 kHz is a
suitable value for audio amplifiers.
After this, the circuit more or less
designs itself via Equations 9 — 11
above.

Outline practical circuit

Figure 10 shows how an amplifier of the
basic topology of Figure 2 can be mod-
ified to include two NDFLs. Interested
readers should refer to references
14 — 16 for more details.

Notice first that the lag compensating
capacitor, C, in the penultimate stage
of Figure 2 has been removed in Fig-
ure 10. In its place are two capacitors (C)
linking the output back to various points
in the forward path. These capacitors
are the feedback networks of the nested
differentiating feedback loops.

The output stage has been changed to
include a modified form of Thiele’s load-
stabilising network. Some form of LRC
filter is required to locate one of the
poles correctly, and with the circuit
shown we get double value from the
components (see references 17, 18).

The input stage itself is unchanged,
but an inexpensive small capacitor in
the overall feedback network 8 can be
used to correct the group delay and
improve the reproduction of transient
waveforms.

Another essential addition is an
amplifying stage between the two nested
differentiating feedback factors. This
rather peculiar circuit (which dates
back to Rush in 1964) seems largely to
have been forgotten. It uses one n-p-n
transistor and one p-n-p to provide a
well-defined gain (19).

As already suggested, once the
demanded gain 1/8 and the critical fre-
quency 1l/tx are chosen, the circuit
almost designs itself. The equations are:

Re1
Re+Re=f. 02
RC =87y, (13)
RyCy =Ty, (14)
TL=(V3 - 1)Ty. (15)

All stage gains and poles and zeros auto-
matically look after themselves.
continued on page 129 p

Ry
A
A !1_ NOMINAL
LY
FEEDBACK
POINT

Figure 10. Outline circuit for an NDFL amplifier.
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Pioneer Black Avante Systems give you the very latest in sound
technology. Featured here is the G9 system - SA 930 amplifier with
power output of 70 watts RMS and auto input selector, plus a

TX 930 tuner with 8 FM/AM pre-set station selectors, auto band
search and LED frequency indicator.

A PL 930 direct drive turntable features an exclusive quartz lock
indicator to give you perfect sound reproduction at all times.

The CT 930 cassette deck has 3 motors that are computer
co-ordinated for superb musical accuracy. it also features auto
reverse, music search and Dolby* B&C noise reduction circuitry.

A pair of Pioneer 3-way speakers with maximum output of 70 watts
RMS completes the system. It all adds up to maximum sound
performance - that's Pioneer Black Avante power.

A) PIONEER

Leads the world in sound.

Ploneer Electronics Australia P/L (Incorp. in Victoria). 178.184 Boundary Road
Braeside 3195. Telephone (03) 580 991i. Branches in all states

Systems and product specdicatons 0 change without notice.
*Dolby s the registered trademark. y Laboratores.
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“Timed to perfection,
_The Black Douglas is matured
~inoak for at least 8 years.
- At’s a smoother, mellower,
~ far superior whisky.

- The Black Douglas. == -
name honoured in Scotland
Jor centuries . . . and still making history.”
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TACHO
CALIBRATOR

Using ETI PCB Artwork
This method can be used to make
negatives of ETI artwork from October
1977 on, provided the reverse of the page
is printed in blue. The film used is
Scotchcal 8007, which is UV sensitive and
- can be used under normal subdued light.
] Cut a piece of film a little larger than the
pc board and expose it to UV light through
the magazine page. The non-emulsion
side should be in contact with the page.
This surface can be detected by picking
the film up by one comer — it will curl
towards the emuision side. Exposures ot
about 20 minutes are normally neressary.

eti165 :

The film can now be developed by
placing It emulsion side up on a table,
pouring some Scotchcal 8500 developer
on the surtace and rubbing it with a clean
tissue.

Further information on Scotchcal and
pcb manutacture can be found in the Sep-
tember and December 1977 issues of
ETI.

Please note that occasionally lack of
space may prohibit the printing of blue
type behind all pcbs. In this case the
reader must resort to more conven-
tional photographic techniques for pcb
manutacture.
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MINI-MART

Where readers can advertise —
For Sale/Wanted/Swap/Join.

® We'll publish up to 24 words.(maximum) totally free
of charge for you, your club or your association. Copy
must be with us by the 1st of the month preceding the
month of issue. Please — please — print or type
adverts clearly, otherwise it may not turn out as you
intended! Every effort will be made to publish all
adverts recelved; however, no responsibility for so
doing is accepted or implied. Private adverts only will
be accepted. We reserve the right to refuse adverts
considered unsuitable.

©® Conditions: Name and address plus phone
number (if required) must be included within the 24
words. Reasonable abbreviations, such as 25 W RMS
or 240 Vac, count as one word. Adverts must relate to
electronics, audio, communications, computing etc —
general adverts cannot be accepted.

Send your advert to:

ETI Mini-Mart,

4th Floor, 15 Boundary St,

Rushcutters Bay NSW 2011.

AUDIO

CURTIS SYNTH. iCs: 3340(VCO), $20. 3320(VCF),
$16. 3310(ADSR), $16. 135 Rae St, Nth Fitzroy.
(03)481-8995.

FOR SALE: Piaymaster MOSFET stereo amp,
50 W/ch $135. Playmaster stereo tuner $120.
Playmaster graphic equaliser $85. Phone David
{02)48-3679 9.30-10.30 pm weeknights:

FOR SALE: Philips ETI 4000 loudspeakers, pro-
fessionally finished in black vinal. Never used.
Must sell. $499. D. Matthews, 173 Duffield Rd,
Margate Qld 4019. (07)284-6085.

B&W-D14 SPEAKERS. Purchased late last year,

very little use, near new. Great value at $650 ono.
Phone (062)54-6315 ah. Canberra.

COMMUNICATIONS

COMMUNICATIONS recelver: Drake SSR-1 tripie
conversion 0.5-30 MHz. Mint condition, service
manual, $190. Phone Rick (03)836-8170 ah.

COMMUNICATIONS RECEIVER. LAFAYETTE
HA-600A 150 kHz — 30 MHz, 5 band transistorised
with matching speaker. Both in immaculate con-
dition. $150 ono. Phone Gunther (045)77-3216.

FOR SALE: YAESU amateur transceiver model
FT200 and power supply. Excellent condition.
$250. Emu Plains NSW. Phone (047)35-1258.

SELL: Sideband SSB 10M transcelver base
station. 15 W PEP. $100. Realistic AX-190 com-
munication receiver. 10-80M. Fraction of new cost.
$120. Both as new. (02)602-8273.

MISCELLANEOUS

SELL: HP41-CV. The ultimate in Alphanumeric
programmable calculators. Perfect condition,
compiete with manuais, case etc. $370. Peter
Cooper, 7 Olinda Rd, Windsor Gardens SA 5087.
(08)261-5586.

HEWLETT PACKARD 1741A 100 MHz storage
oscilloscope. Curreni model. New price over
$7000, asking $4000. Excellent condition with
2x 10:1 and 1x 1:1 probes, all accessories and
handbook. This is the super CRO auto store, vari-
able persistence, delay and three trace (trigger)
viewing capability. Phone (07)391-2796.

SELL: 2%;" oscillioscope, as new condition. Res.
offers. (02)637-4741.
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SELL: TTY model 15, good condition, C/W
centronics compatable interface and maintenance
manuals. Does not inciude 110 Vac supply. $150
ono. H. Everett, Rockhampton Qid. (079)28-6074.

METAL DETECTOR for sale: ETI-1500 with head-
phones. Works well. $180 ono. Joseph Hawkins,
77 Hirst St, Arncliffe NSW 2205. (02)597-5332.

FOR SALE: Microline 80 printer, excellent con-
dition. Centronics type Interface plus cable. $650
ono. Kerry Richens, 1 Rentoul PI, Flynn, Canberra
ACT 2615. Phone-(062)49-4497 bh.

AUSTRALIAN TAPE RECORDING CLUB. Make
friends all over Australia through the hobby of
tape recording. For information about the club
write to Bill Skillman, P.O. Box 147, Kogarah NSW
2217.

WANTED: Copy of CCT for DSI model 5600A
frequency counter, AM, 56 prescaler. L. Michael,
283 Rokeby Rd, Subiaco WA 6008.

WANTED: Schematics for Belitavia 23" TV model
204A and Philips HIZ FN79803 Vaive Radio Stereo
Gramophone. (name?) Rout 3-137 Champion St,
Christchurch New Zealand.

FOR SALE: Assembled but not tested pc boards,
2 x ETI-480 50 W amp. $10 each. ETI-482 a/b
preamp with CMOS switching. $20. EA Nov 78
tuner boards including tuner module. $90 ono.
(03)762-3058.

SELL: Sabtronics Model 2000 DMM, $65. New
realistic mic mixer, $15. EA frequency counter
(some bugs), $45. K. Chewlun, Capricornia
College. Rockhampton Qld 4700. Phone (079)
36-1177 ext 294.

WANTED: ETI-565 (or similar) Laser, kit or built-
up. Phone David Hodson (08)336-6 186 ah.

COMPUTERS

SEMCON COMPONENTS, Exorcisor buss: 16 siot
card cage fully socketed, $175. 32K static RAM
card, $350. Blank D/S THP development board
$25. Phone Ross (09)447-7248.

WANTED: Copy “Pet Revealed”. Will pay $20.
Other CBM or Pet books wanted. Dr. E. Plunkett,
Hill St, Eugowra NSW. Phone (068)59-2472.

APPLE 11 plus 64K RAM, sell $1000. Steven, 17380
Brunswick Rd, Brunswick Vic. 3055.

ZX-81: Tons of books and tapes. As new. Offers,
Australian customers only. Padded die-cast box.
Applecross WA. (09)364-7986.

NEW SORCERER 32K MKII, never used. Warranty,
$1095. Sorcerer, dual stringy fioppies, DEVPac,
word processor, extra monitor, 80 programs. Cost
$3000, sell $1600.(02)449-3647.

DF681,S100 PCG for sale. $120 ono. Write to
K. Goiser, 49 Lord St, Sandy Bay, Hobart
Tasmania 7005.

SORCERER: 32K plus Devpac, Hi-Res monitor
(not TV), manuals and lots of software, $1000.
Godbout XX 32K S100 static RAM card, $250.
Phone Terry (02)682-4649 ah.

SELL: DGZ80, S100 CPU, DG640 VDU, DGOS
Level BASIC Il in ROM, 16K RAM, motherboard,
card frame, power supply, keyboard, digitalker
plus software. $950. (03)370-5861.

URGENT: SYM-1, BASIC, 4K RAM, keyboard and
case, DG640VDU, $S400 ono. Will separate if
absolutely necessary. Clive Conway, 80 Third
Ave, Joslin SA 5070. Phone (08)42-3995 ah.

FOR SALE: OSI Superboard 11, 13K RAM, iots of
extras and software, full documentation. David
Doyle,, 1 Knapsack St, Glenbrook NSW 2773.
Phone (047)39-5019.

TRS-80, OWNERS: Add 16K extra memory inside
keyboard for $20. No technical knowledge
required. Complete instructions $6. G. Wain,
3 Malakotf St, Nth Caulfield Vic. 3161.
(03)509-6703.

SELL: S-100 frame, motherboard, 12 sockets and
power supply $150. Boards: 280 CPU $80. 8K RAM
$120. ASCIl keyboard $70. Cassette I/F $40.
All offers considered. Jennifer Hudson (002)
30-6338 bh.

FOR SALE: 2 MPI B52 disk drives, power supply
and case, all S800 ono. Phone John (02)36-6170
ah.

SYM-1: SWAP 8K BASIC on EPROMS for RAE-1,
resident assembler editor on tape with full
documentation. M. Cvetanovski, 10 Caroona
Close, Adamstown Heights NSW 2289,

DREAM 6800: 16K Dreamsoft board, synthesiser,
20 mA loop, joystick, video/VHF outputs, 20 cas-
settes of software, “Dreamer " all Issues, Horwood
case, $220. (054)42-4756.

SOFTWARE to swap for System-80 and TRS-80.
Please forward SSAE plus listing and | will do the
same. Mr. A. Tito, 103 Lauren St, Urangan Qid
4658. (071)28-9527.

SELL S100 boards. 16K static RAM, $140. 16K
EPROM board compiete with microworid BASIC,
$140. Fully documented. Guaranteed. C. Franks,
P.0O. Box 4345, Darwin NT 5794. (089)81-2541.

SHARP POCKET COMPUTER PC1211 and printer/
cassette interface plus manual/programs, $190
ono. John, 15 Robinson St, O'Connor ACT 2601.
(062)72-3711.

FOR SALE: Micro-Ace computer with 2K.
Complete with leads, power supply, TV adaptor
and manual. Sell for $150. Phone (075)32-5098.
Gold Coast.

MICRO-ACE 4K ROM, 16K RAM, ieads, adaptor,
manual and programs book. $150. Phone
(02)639-3115 ah.

WANTED: Any hardware information about WANG
2200B computer and peripherais. Phii Sutheriand
VK6ZPS, P.0O. Box 177, Nedlands WA 6009. Phone
(09)386-4859 bh.

FOR SALE: ETI-660 colour computer in metal case
with 3K RAM and some programs. Aiso 16K RAM,
4K + 8K ROMs to suit ZX80 computer with
manuals and other books. No reasonable offers
refused. (03)762-3058.



...nested differentiating feedback loops

Figure 11(a) shows the 5 kHz square-
wave response of Figure 10 as built
from:

5%-tolerance resistors,

20%-tolerance capacitors,

unselected production transistors.
Evidently the circuit is ‘designable’;
Equations 12 — 15 really do predict
component values for good transient
response.

A nice feature of the modified Thiele
circuit in Figure 10 is that, when the
load is made capacitive (a well-known
source of high-frequency oscillation in
amplifiers), the voltage waveform at the
FEEDBACK POINT is the waveform
the amplifier would have delivered into
its nominal resistance load. Figures
11(b) and (c) illustrate this; the violent
ringing in Figure 11(b) is simply an
LC resonance between the filter in-
ductor and the load capacitanee, and s
in no way indicative of approaching
instability.

(a) 8 ohm resistance load.

(c) waveform at feedback point for (b)

Figure 11. 5 KkHz square-wave response of
Figure 10.

Figure 12 shows details of the 1 kHz
sinusoidal response under overdrive
conditions. Note the quick, clean
recovery.

Figure 12. Detail of output waveform from Figure 10
under overdrive.
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Figure 13. 1 kHz third harmonic distortion
o — Figure 2 (conventional amplifier);
— Figure 10 (NDFL amplifier)

An amplifier has been built in which
the circuit can be switched from Fig-
ure 2 to Figure 10, to illustrate the
improvement in performance of adding
two NDFLs. Figure 13 compares the
measured third-harmonic distortions of
1 kHz. Notice how the distortion of
Figure 10 drops away to below three
parts per million at small signal amp-
litudes. Such behaviour is more typical
of class-A amplifiers than class-B
amplifiers, and may account for the
clean sound of NDFL amplifiers.

Crossover distortion associated with
incorrect bias of the output stage is one
of the most audibly annoying forms of
distortion. Audio amplifiers based on
Figure 2 sometimes have a type of cross-
over distortion that does not show up in
normal measurements. Correct biasing
of the output stage relies on close track-
ing of the thermally-compensated
biasing device and the power transistors.
At best the biasing device can be
thermally bonded to the power tran-
sistor cases. More usually it is bonded to
the heatsink, but there is no way it can

simultaneously sense the actual junction
temperatures of all the power tran-
sistors. Under rapidly-fluctuating

dynamic signal conditions, the junction
temperatures may be wildly different
from each other and from the case or
heatsink temperatures, and therefore
the biasing may be wrong.

(a) Figure 2 (conventional amplifier)

(b) Figure 10 (NDFL amplifier)

Figure 14. 2 kHz crossover distortion when blas
is set wrongly

Figure 14 compares the static cross-
over distortion of Figures 2 and 10 when
the bias is deliberately set 0.5 V too low.
Dynamic mistracking of the biasing
circuit should not introduce audible
crossover distortion in an NDFL
amplifier.

One final point. The NDFL technique
maximises the return difference (and
hence minimises distortion components)
at frequencies up to 1/Y;. Above this
frequency the return difference falls
away rapidly, and distortion rises.
Choosing 1/, to correspond to 20 kHz
minimises audible-frequency distortion,
but does not minimise ultrasonic
distortion.

For example, a common specification
for audio power amplifiers is their THD
at 20 kHz. The harmonics of 20 kHz lie
at 40 kHz, 60 kHz, 80 kHz, and so on. All
are ultrasonic (and hence inaudible)
and the NDFL technique does not
minimise them. A measurement of THD
at 20 kHz may therefore give a quite
misleading indication of an NDFL amp-
lifier's audible performance. Valid
objective tests include the SMPTE and
CCIF tests for two-tone intermodulation
distortion, the proposed IEC test for
TIM (20), Cordell’s proposed three-tone
test for TIM (21) and the proposed test
for input-output intermodulation distor-
tion IOD (9). The distinguishing feature
of all these tests is that they measure
the distortion at audible frequencies. @
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Followers of that legendary British comedy team, The Goons, wili recognise this. Apologies to

fans of Kraftwerk.

But | think it was Ronald Biggs (alias,

“apulted the lowly mail bag to fame —

”or maybe infamy.

Enough reverie. We recently had
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THE HUMBLE MAIL BAG is a

wondrously flexible product And |
don't mean in the purely physical
sense, | mean in application. (This tale
is specially dedicated to all our readers
who have the misfortune of finding
themselves guests of Her Gracious
Majesty's Corrective Services estab-
lishments.) The humble mail bag has
often been a target for abuse, ridicule
— even satire. Yes, even satire. Well, it
was mentioned in passing during The
Goon Show's “Tales of Old Dartmoor™.
Wallace Creenslade introduces a
scene with:

“The prisoners were busy at their
tasks ... mail bag sewing, warder
bashing ...”
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hastily contrived scientific measuring
machine. Our sister magazine, Sonics,
was right on deadline and desperately
needed to verify some figures quoted
in an article. The figures related to
‘tensile strength of guitar strings and
the tension required to produce a given
note for a certain length of string. But
there was some confusion in the use of
units. A little physics and mathematics
gave result which, while seemingly
correct, didn't feel right. Only one way
to find out — get a guitar string and
measure it!

Buried beneath the pile of half-edited
articles, half-read magazines and
half-completed projects on Roger
Harrison's desk was a packet of guitar
strings. One was selected for the
destructive test and suspended at one
end from a nail (the only one we could
find was in ETl's lab and bent like a
pretzel) hammered into the transom of
Collyn Rivers’ office door. To the lower
end of the string we clamped a smalil

vise (to avoid kinking the string, thus
lowering its tensile strength). Suspend-
ed from the vise was — the mail bag!
Into the mail bag we put more and
more Sonics magazines, increasing
the number until the string broke (at
about E above high C, | believe). It took
a total of 55 of the Sonics 1982 Year-
book (approx. 25 kg). This proved a
little low, but we were in the right ball-
park, because the string was kinked at
the vise. Everything then fell into place
with the figures in the article.

Taking another string, we clamped
the vise to ita measured distance down
from the nail and, using a smaller mail
bag, added the calculated number of
Sonics mags to produce the right
tension for a given note. It worked!
Much to the rest of the staff's amaze-
ment — but we knew it would work all
the time!

I wonder if what we did is ~
approved use of a mail bag ?

(Why Sonics magazines? Well, it
seemed appropriate after all, and we
needed a way of increasing the weight
about half a kilogram at a time — and
that's the weight of the 1982 Sonics
Yearbook. Anyway, our office scales
stopat 11 kg.)

..an



Power
you can lasie.

Sony's new TA-AXS5 amplifier with memory is a high
tidelity feast.

Its multiple memory lets you create your own acoustic
“flavours.!” Bass and treble tone settings, turnover frequencies,
high and low tilter are all programmable.

At a touch you can instantly recall the recipe for
bittersweet country, hot 'n’spicy rock, or a well-seasoned
Stravinsky. And electronic displays graphically show you
everything the amp is cooking up.

Sony’s Audio Signal Processor means that
every function is touch controlled. This knites
through the usual maze of audio circuitry for
a streamlined design of the future. Pure and
simple, it sounds delicious.

The ideal companion for this tasty new - —
amplifier is Sony’'s ST-]X4 synthesizer tuner. Why not make - ST-]X4

a reservation for two?
SONY.
THE ONE AND ONLY

SONQIIg.



There’s only one way you can
find out about computer
bargains like this

The Sigma/Oki if800 was offered to our
mailing list members last month at
$5,000 + tax (normally over $7,000).
Other offers were Dbase II at $500 +
tax (normally $880); PL/I 80 at $395 +
tax (normally $600). Dozens of
hardware and software bargains. But
the only way you can buy them is
through our mailing list. All you have
to do to get in on these bargains is fill
in the coupon or just send us your
nanre and address.

You’ll find out about our range of
hardware including Sanyo terminals
and computers, Televideo and Kimtron
terminals, Sigma/Oki computers and
Olympia daisy wheel
typewriter/printers. All products we
think are the best value around -

especially at these prices.

Software includes products from
MicroPro, Systems Plus, Ashton-Tate
and Digital Research.

The Newsletter will be coming out
roughly every two months (depending
of developments) - keeping you up to
date on new products from around the
world - as well as letting you know
about our current specials.

We're also doing something about the
need for inexpensive, good quality
Australian microcomputer software.
Now you can promote your programs,
and find out about others’ - through

. the John F. Rose Newsletter. We can

help you sell your software with advice
on documentation, presentation and
price.

Write to John F. Rose Computer
Services today to get on the mailing list
(sorry, only written requests for mailing
list membership).

JOHN FE ROSE

COMPUTER SERVICES PTY LTD

33-35 Atchison St., St Leonards
NSW 2065. Phone (02)439 1220
Telex AA27901

Please put me on the John F. Rose
| Computer Services mailing list right away.

' Glover & Assoc JFR/16



