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The average hi-i designer versus
the human ear.

The human ear
forms part of a sound
receiving system that
outperformsthe 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
rendition of a 50 piece
orchestraina manner
no electronic equip
ment is able to do.

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
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systems handling power and volume are
substituted for subtlety and frequency
response.Vector Research howeverisone
of the few exceptions. Developed by ateam
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
“Thereceiver 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
those of the VCX 600
arehardtofind...
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 you owe it to yourself tolearn
more about Vector Research.

{-Dear V.R.,In my book, beautyisin the ear_I

of the beholder. Send me the test reports
| and the name of my nearest stockist.

| Name___ _
| Address. S

| - Postcode____ o

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

Vector Research. A fraction better than excellent.
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I's a ‘real’ train! Engine No. 1, now residing in
Sydney's Power House Museum was aimost
Australia’s first passenger train loco (it got pipped
at the post by a Melboume outfit). Jamye and
Corey Harrison are stilt declding whether they
prefer the real thing to playing with models. We
are indebted to the staff of the Power House
Museum for permmission to photograph Engine
No. 1. Photography by John Knight,

Cover design: Githa Pilbrow
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GREAT NEW
BOOKS

THE CHEAP VIDEO BOOK

Complete discussion ol 8 new, low cost way 10

get words, pictures, and opcode out of your com

puter and onto any ordinary TV set. Don Lancaster

outhines an easy to build, seven-IC circuit which

you can build for less than $20. This circuit can
software controlled to prowide any alphe

numernc or graphics format including high reso

lution 1256x256) and four colour mode

By Don Lancaster. 256 pages 5%x8%, soft,

Ask for No. 21524

EXPERIMENTS IN

ARTIFICIAL INTELLIGENCE

FOR SMALL COMPUTERS

Conduct interesting and exciting experiments in
artificiat intelligence with this book, 8 small com.
puter with extended BASIC, and some knowledge
of the BASIC language. The author first introduces
you to aruficial intelligence — the capability of a
device to perform tunctions normally associated
with human intelligence, such as playing problem
solving, reasoning, creativity, and verbal commu
rications. Then game playing programs, with a
checkers:playing game as the main topic, are ex
plained. By John Krutch. 112 pages, 5%x8%,
soft. Ask for No. 21785

THE BEST FOR $11.95

ACTIVE
FILTER
COOKBOOK

GREAT
READING —
$19.95

A practical, easy 1o read discussion of the many
types and uses of active filters by poputar author
Don Lancaster. Learn how to construct filters of
all types. including high pass, low pass. and band
pass having Bessel, Chebyshev, or Butterworth re
sponse characteristics Easy to understand — no
advanced math or ebscure theory is used. Active
Filter Cookbook can be used as an introduction
analysis and synthesis techniques for active filter
specialists. By Don Lancaster. 240 pages 5%x8%
DESIGN OF ACTIVE
FILTERS WITH

An introduction 1o the implementation and design
of active filter circuits that use the popular 741
op amp chig;

tiliers and their design, without complex maths,
ical examples By Howard M. Beriin. 240 payg
§%xB% soft. Ask tor No. 21539

1o active filter circuits or as a reference book for
soft. Ask tor No. 21168
EXPERIMENTS

The emphasis is on the use of active
Twenty sin detaded experiments and many pract
FOR THE SHELF — $14.95

CMOS COOKBOOK

One of the best selling technical books on the mar
ket, this cookbook gwves you a solid understanding
of CMOS technology and its application to real
worltd circuitry. The author explains how CMOS
differs from other MOS designs, how it is powered
and what its advantages are over other constructions.
A mini-catalogue is included which lists over 100
devices, gving their pinouts and application notes
The "na? chapter shows you how to put all the
previous inlormation together 1o construct § num
ber of large scale, working instruments. By Don
Lancaster. 416 pages. 5%x8%, soft

Ask for No 21398

GET COOKING FOR $17.95
IC OP-AMP COOKBOOK

An informal, easy to read guide covering basic op:
amp theory in detail, with 200 practical, itlustra
ted circuit applications 1o reflect the latest tech
nology JFET and MOSFET units i both single
snd multiple formats are featured. Includes man
ufacturers’ data sheets and lists addresses of the
compames whose products are featured.

By Walter G* Juny. 480 pages, 57:x8Y%, soft.

Ask for No. 21695

GREAT BOOK ONLY $21.95

555 TIMER APPLICATIONS
SOURCEBOOK WITH *
EXPERIMENTS

Describes the construction and use of the 555
imer and gives you numerous, practical exam
ples of s applications i all areas of electrical
and  computer  engineering.  Sevenleen  simple
experiments e provided 10 give you working
knowledge. By Howard M. Berlin. 160 pages
5'-x8" . sofl. Ask lor No. 21538

LATE NIGHT READING $9.95

DESIGN OF OP-AMP
CIRCUITS WITH
EXPERIMENTS

A series of 35 experiments illustrates the design
amii operation of lincar amplifiers, differentiators
and inegrators, voliage and current converters
active filters and lots more. By Howard M. 8erlln
224 pages, 5':x8":, solt

Ask for No 21537

EXPERIMENT FOR $14.95

POWER
SUPPLIES

(3rd Edition)

‘THE’ BOOK
ONLY $25.95

The newest
eyl architecture ad operation of the latest
sulidd state requlators  Thoroughly explains when
requiated supphes are needed and how 10 incor
Wrate them INto your design projects  Discusses

most comprehensive discussion of

modern. practical Circuitry inctu hnear and
switchinig Circuits e Lare tCs. By trving M. Goty
24 pages, 5'-x8'  soft

Ask for No 21808

ELECTRONIC MUSIC
CIRCUITS
Writien tor

with . anterest 3
studho enpneers Th

compm wil
oS Wt M SICInTs ang
uilior describes ow to build
o CHStom  plectronc s symthesizer  outlings
numerous other et designs, and 1hen shows
you bow o modily them to achwve grrticolar
esponses My of 1he circuits can be useld s
wciol eflects boxes for goars and other inusical
sirarnents Appros 288 puges. 5 8" sof
Ask for Nu 21833

FOR ‘MUSO’s" — $23.95

REGULATED

FROM JAYCAR THE
ELECTRONIC BOOK
SPECIALIST..

RF CIRCUIT DESIGN

A useroriented text with a practical approach to
the design of RF amplifiers, impedance matching
networks, and fllters Can be used in cookbook
fashion as a catalogue of useful circuits with com
ponent vatues Utitizes aminimum of complex math
A valuable bridge between the classroom and “‘real
world” application, and an excellent reference
manual. Approx. 352 pages. 5%x 8%, soft.

Ask for No. 21868

FOR DESIGNERS — $25.95

‘THE" PLL
BOOK -~
$14.95

/

DESIGN OF PHASE—
LOCKED LOOP Cts
WITH EXPERIMENTS

An excellent introduction to the theory, design,
and implementation of Phase-Locked Loop cir-
cuits using various TTL and CMOS devices. Use
ful self study course for the experimenter and
for inclusion in college courses on control sys:
tems or linear ICs. tncludes manufacturers’ data
sheets and describes the use of breadboarding
aids in the wide range of laboratory type exp-
eriments. 256 pages 5%x8%. soft.

Ask for No. 21545

DESIGN OF VMOS Cts
WITH EXPERIMENTS

VMOS technology easily surpasses the BJT, FET,
and CMOS circuitry in its mimicry of the ideal
active circuit element, The authors provide an in
depth look at the technology which makes dram.
atic advancements possible, and show how these
components can easily and eftectively be integ
rated into common circuit designs to enhance
their responses 176 pages. 5%x8%, soft,

Ask for No. 21686

THE LATEST — $16.95

HOW TO READ SCHEMATIC
DIAGRAMS (3rd Edition)

Learn 10 successfully read schematics — the road
maps of electronic circuits. Defines many of the
newer symbols including logic gates and provides
up 10-date definitions of many electronic symbols
Author Herrington shows you how various comp
onents are combined to form circuits, and takes
you ste;’ by step through @ schematic for a radio’
receiver. 192 pages 5%x 8%, sof.

Ask for No. 21127

GREAT VALUE — $9.95

Jaycar

125 York Street, Sydney 2000
Phone: 264 6688 Telex: 72293

**Nevilles Corner’’

MODERN DICTIONARY OF
ELECTRONICS

Join the miltions who use this superb reterence 10
the world of electronics. Contains over 20,000
terms, Including the fatest language wsed in the
fields ot communications, reliability, sernicondu
ctors, medical electronics, microelectronics. fibre
optics. and computers. For quick and easy ref
erence, separate coverage of schematic symbols,
the International System of Units {metric} and @
table of the Greek alphabet are provided. By
Rudolf F. Gral, 832 pages, 5%x8%, hard.

Ask for No. 21314

THE GREATEST — $29.95

TV ANTENNAS
AND SIGNAL
DISTRIBUTION
SYSTEMS

As reviewed In Sept.
E A page 107

WAS $14.75 NOW $12.50

An aid in selection and installation of TV ant
ennas and signal distribution systems, and how to
implement these systems for high quality TV rec
ption. Inciudes valuable performance data based on
aclual measurements made by the author. 256 pages
5%xE ot

LASER TECHNOLOGY
{2nd Edition)

Update laser technology from a practical stand
paint. Discover applied laser principles, laser
hologranhy, and beam *capabilities and energies
Other chapters expiain laser communications
systems, laser systems for the military, and in
Strumentation in medical surgery and dentistry
288 pages. 5%x8Y%, hard. Ask for No. 21588

BE A LASER MAN — $21.95

i 2 ~ MODERN
RECORDING

g

7\ o 0@, TECHNIQUES

oo\
Q'f{(.?,g\@)l FOR THE
« HI FI MAN

V $17.95

NUMBER 1
FOR KITS

Exp! the L and techpiques
found In the modern recording studio and how to
use them creatively as well as properly to produce
desired results. N p grap
and char1s. 368 pages 5%xBY%, soft
Ask for No. 21037

73 DIPOLE AND LONG-
WIRE ANTENNAS

Experiment with one or more of 73 different
wire antennas from dipole to rhombic ¥
Edward M No!l, W3FQJ. 160 pages, 5%x8%,
sott. Ask for No. 24006

GOOD READING — $9.95

NATIONAL LINEAR DATA ‘82

Our thickest book — 170w x 230h x 65d. The
book for tinear data from the world feaders. Titles
include: voliage regulators, op-amps/buffers, instr.
umentation amps, comparators, analogue switches
A7Q, D/A. TV circuits, transistor and diode arrays
Oigitatker speech synthesiser and physical details of
devices.

VALUE AT ONLY $17.95

MAIL ORDER BY
BANKCARD VIA

Cnr, Carlingford & Pennant Hills Road,

Carlingford
Phone: 872 4422

Mail Orders To: Box K-39 Haymarket

Sydney 2000

POST AND FACKING CHARGES
$5-32,99 ($1.20). $10$24.99 ($2.401
$25549.99 ($].50) $503$99,99 {$4.600
3100 up ($6.20)

NEW SHOP HOURS

Thurs nignt to 8 30pm
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comment

... and | want a helicopter just
like Dick's . .. and ... and | want
all our readers to have
a happy Christmas!

Roger Harrison
Editor

services

Mail enquiries: There is no charge for replies, but a foolscap-sized, stamped
addressed envelope must be enclosed. Queries relating to 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 if components are other than specified. We try to answer
letters as soon as possible. Difficult questions may take time to answer.

Phone enquiries: 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,
illustrations or photographic material.

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

Copyright extends to all written material, photographs, drawings, circuit diagrams and
printed clrcuilt boards. Although any form ot reproduction is a breach of copynght, we are
not concerned about individuals constructing projects tor their own private use, nor by pop
groups (for exampie) constructing cne or more items tor use in connection with their
performances.

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

LIABILITY: Comments and test results on equipment reviewed reter 1o the particular item
submitted for review and may not necessarily pertain to other units of the same make or
model number. Whils! 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 ail
necessary components to manufacture the same will be available no responsibility is
accepted in respect of the faiture for any reason at all of the project to operate effectively or
at allwhether due to any tault in 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 tor
unsolicited manuscripts, illustrations or photographic material

POLYPHONIC TOUCH
ORGAN PROJECT

Held over from December, awaiting
parts supply. This project features a
‘touch’ sensor keyboard on the pc
board, full polyphonic capability (you
can play chords) and 25-note range. it
has loudspeaker output and can be
operated from a battery or plugpack.
Circuity has been designed to eliminate
moisture on keyboard problems.

60 W AMP MODULE
WITH TWO N.D.F.Ls

This project is the practical culmination
of Professor Cherry's recent two-parn
series in ETI on Audio Amplifiers Using
Nested Differentlating Feedback Loops.
This amp has 60 W output and extremely
low distortion. Components are in-
expensive and readily available.

‘AUTO TESTER’

Bamboozled by automotive electrics?
This project was developed to make
fault-finding In vehicle electrics just that
much easier. Simple LED Indicators
give ‘ballpark’ readings of voltage
and resistance. Simple to bulld and
inexpensive.

MODEL RAILWAY
POINTS CONTROLLER

Following up December's train con-
troller, this project operates model
railway points solenoids and provides
an indication of which way the points are
set. Power is only applied to the points
solenoid for as long as it takes to close
them, using a capacitor discharge
system. Solenoid burn-outs are thus
avoided.

MICROBEE COLUMN

Starting a regular column for the
MicroBee. A not-to-be-missed feature
for MicroBee owners. Don't wait, con-
tributions are welcome!

CIRCUIT FILE:
ANALOGUE DELAY LINES

Ray Marston goes into the subject
of analogue delay lines in depth and
follows up with some practical circuits
using the TDA-1022 and SAD512. Start
hunting up suppliers now.

MORE CHIP 8 PROGRAMMING
HINTS AND SOFTWARE

Hints for CHIP 8 Programmers continues
tn January with some more Interesting
utility routines plus some you-beaut
software.

Although these articles are in an
advanced state of preparation, circum-
stances may affect the final content.
However, we will make every attempt 1o
include all features mentioned here.

ETlI December 1982 — 5



GLUB! GLUB!

JUMBO SPEAKER CABLE THIS ONE MISSED THE BOOK

Now you can have super Only $2.50/m  pAGE — CMOS DATA ‘82 FROM
~ s quality cable without breakind 100m $2.00/m  NATIONAL SEMICONDUCTORS

gontains a MASSIVE 259
strands of 0.12mm wirell It
could carry 30 amps! Great
for Hi Fi or high power amps.

Complete data on National 4000 and 74C series
CMOS as well as the CMOS LSI devices produced

by N.S. Size: 170w x 230h x 60d. ONLY $8.95

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 FOR YOUR MUM?

Sm@ke Detiecttor Burgllar Alarm

-~ GENERAL &3 ELECTRIC

Contains Americium 241
lonization Chamber
9V Mallory Duracell included
Contains very loud solid state
buzzer
FROM $1 250 12 month factory warranty.
One of the greatest consumer flops of the last decade was the lon-
ization Chamber Smoke Detector. Even though it is a brilliant
product (reliable compact, easy installatlon, fail-safe etg) it just did
not sell. 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 USI! 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 reasonable $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 * * * *

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

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

,7.

Y

-1
WA
g,
g
‘/7/ 1HIIINN,
il

FROM $23.95

Amazingly low price for a full feature ultrasonic proximity/burglar
alarm. + Completely self contained + 12 month manufacturer guara-
ntee + Instant or delayed alarm + Handsome imitation woodgrain +
Cabinet measures 180{(w)x85(h)x 100{(d)mm + Programmable multi-
code disable switch + Single 9V Alkaline battery® lasts one year +
unit beeps when battery gets low + Contains receiver elementdesigned
for greater sensitivity without false triggering + Uses state-of-the-art
LSl circuitry + Worth the 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. . .

4116 RAMs 150nS — GOING CHEAP & g

We have secured a quantity of 4116 {150nS) RAMSs a1 a price which means great savings to you.

Why are they cheap? Well tiey don't actually have “4116° branded on them. They have 9016 FPC’ on theit fite backs
They are used in 2 well known TV game computes and this is the "House Number® tor theie 4115, It you have ever had 10 buy
2 non—standard replacement part you will know that the "House Numbei’ part can be VERY expensive. We don't want 1o sell
them a8 9016 FPC's we want to sell them as 4116°s — and at a great price. The normal {i.e. lower than most) price for our
25005 4116 15 $2.50 You can grab a 9016 FPC {150nS) 1.off for only $1.95M¢ 1.9 pes $195

For larger quantities see below:
1024 pcs $1.85
2599 pcs $1.75
This price Includes sales tax{! 100+ $1.65

HEAVY DUTY UMBILICAL CONNECTOR »* *

This magnificent connector ha 10 be seen to be beleved. It consists of two hatves which screw togethes in simidar fashion 10
the US style Military connectors. The body of each haf is machined out of SOLID BRASS and is then heavily Nickel plated.
Both halves have heavy duty stiain reliel mechantsms. The male hott has three heavy duty slver plated pins set into a quality
thermosetting plastic dielectric. The pins are recessed inside the body ol the for A hey is
brazed into the solid body. The lemale half contains 3 equally heavy silver plated socket pins with a polarising keyway in
the dielectiic. We estimate that esch contact could carry at least 10 amps.

The apphications 1o such a high quality device are endiess, bol 8 few: 12V inear amps, Power supplies, Marine connectors
ot anywhere where you wanl to dsconnect high current, high vollage or both. Even if you have no need far one right at this
moment someday yoo will

Never befote has such a high quality connector been otfered 81 this price. We estimate that this connector could easly tetch
$20 d specified by the military. So you will gasp when you hear the price — $2.95 thats nght!! We dare any manulacturer to

THE ULTIMATE 6.5mm SOCKET?? 01 2

You don’t think sometimes. We saw these in an obscure part of uus warehouse some time ago bul did a0t think much about
them. After idly playing with ong on his bench one day our technician realsed how fantastic they actvally were. He'd
deeamed of such & companent in the past but never really thought that they were made. Basically this all metal device s a
stereo 6.9mm (%"} jack. Whea @ plug i inserted. however TWO SEPARATE single pole single thiow switch contacts are
opeoed. The switched contacts are isolated from the signal. Just imagine you can aclually tuin the apphance an and off
sumply by plugeng in! No need for a separate switch! (Note that the contacts are narmally closed and go open when & plug is
inserted). Such » component would normally sell for about $2.95. But, December only $1.00? (Lini1 § per customer}

DECEMBER ONLY
JUST $1.00 EACH

JUMBO SPAGHETTI PACK

Geauwme P.V.C. Spaghe1s 1ubing. Always handy, From Yemm ).D.

thtuugh 10 13mm. Over 20 metees in alll} Many colours.

ONLY $3.50

make this 1000 lots fur TWICE THE PRICEN
Each cunnectur measures 92mm (1) x 2Binm {d) asserntiied and wrighs 158 5 g, Limit of Z per costomer,
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JAYCAR'S BUYER

JUMBO HEATSHRINK TUBING PACK % *#

Amazing value. A huge bag of lengths of Heatshrink sleeving. At least § ditferent cofours in sleeying fanging from Jmm 8 1o
32mm 8 You wlk probably never need to buy heatshrink again.

ONLY $3.50

O T SO OB O ) COTCDED 5 T ol Ton €3 5 =0l 0 Sa © o > D o e 0> PO O

LOOKING FOR MORE
BARGAINS.

e
2 ST
‘I[' )

X'TAL FILTERS

Narrow band-pass type — ideal for comm-
unications equipment. High quality multi-
stage unit sultable for precision I.F. work,
Incredible value. Manufacturers distress
stock — YOU SAVE.
SAVE $1.05

Now ONLY $3.95
Worth 4 times this
amount.

-

Oscitlator crystals \Q}t‘\“‘:' A

to sult: T S}%MH # S W
10.240MHz or 'K~Dl ’ y =\
10.695MHz \ e

SAVE $1.50

now ONLY $1.00 Less 25% on each price for 10 or more



e’re drowning in more
OTTOM-OF-THE- HAR
BARGAINSH oiene,

' $100

Socket Sensation

We have secured a bulk-buy of HIGH QUALITY S-100 card edge
- - . . ON LY $495 each connectors. Remember! the S-100 Standard is a ‘‘queer’ 0.125'
250 +.015 10+ $4.45 each pitch. 'Each connector featu;'les gal?\ lplated bilzju':att;e?:l colnftacts
. . . with wire wrap pins in a Diallyl thalate moulde: ody. yOou
?rgg‘:\';eélo; T\J';tqt;ails':)‘;lrst:rgrma”v want to solder into a PCB this is O.K., simply cut the pins down to
025+ 002 the harbor speciall St

, Square We dredged these from the
=220 ' v mighty Yarra!!

MAIL ORDER BY

(3 Py Py
roiary mains micro headp 1I0realass
switc AT " ki '
! Weight 15 grams
These days all we do Is flick our toggles. In the Response: 50Hz-20kHz
malns switch. Convenient bushing mount with ;‘g’l;ﬂcl:g::;lmgtorcycle helmets. Unbeliev- over again without deterioration.
%' shaft. Ideal replacements. Genuine 240V AC s Measuring 2 massive 115x164mm
Piezo H '2.95
1€Z0 FMorns (Seconds :
We have secured a smallish quantity of 5 pin DIN to 5
4 RCA audio leads that are 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
f these for $2.95 and that's
50 WATT P.A, 50 WATT HI-FI/P.A You can have one o
il f 4 A
ONLY $17.00 EACH ONLY $17.00 EACH better than Nicke! any dayl Worth it for the 4 RCA's
No. One metre long 7.5A appliance cords. Each (black) cord has a
moulded 3 pin approved mains plug on the end. Why so cheap? Well
125 York Street, Sydney 2000
Ideal for power supplies or any bench or rack mounted audio or test Phone: 264 6688 Telex: 72293

SEPT EA Page 45
past a quick twist of the knob turned things Impedance: 32 ohms
3 amp rated. ONLY 31950 and contains 2816x1.0mm dia.
the 4 gold RCA’s are PERFECT.) An ordinary
alone!
Model KSN 1025A Model KSN 1039A
they ARE only a metre long. But consider this:
““Nevilles Corner*

FEATURES:

9 MODEL MT310 :

. Samarium Cobalt magnets
on. Not flimsy Bakelite junk. You will

holes. Worth over $8 but our
NICKEL PLATED lead set like this costs around
100 WATT P.A. 50 WATT HI-FI 111
ONLY $26.00 EACH ONLY $13.00 EACH ONLY $2'95 SAVE $1 0011
Any benchtop piece of equipment only needs a short mains cord. A
Cnr. Carlingford & Pennant Hills Road

Quantities strictly limited.
102dB/mw
A 20 year throwback.
You can relive this experience with our DPST Unit fits into the cusp of your ear. Can be be able to use this board over and
special for December only $2.95 ea.
IViotorola actor'y YOU COME | Source: Brisbane river.
Model KSN 1005A Model KSN 1038A $4.75. The gold versions normally are around $9.95
-
Electric Eels?? ¥ %
~ IR
Jaycar
FOR KITS
long mains cord gets in the way and.is positively dangerous!!
Carlingford

equipment.
We have HEAPS. But we have said that before.
Buy in bulk and save. We doubt whether you will ever see mains cords

this cheap again. _ i Phone: 872 4422
e o ¥ 1-9pcs 69 cents each Mail Orders To: Box K-39 Haymarket
) 10-24pcs 50 cents each Sydney 2000
K g IS T/)- 25- 99pCS 45 cents each ;;ss") ;s"g:;é)”:\%?;@ss ($2.40) uorf:ﬂs;«::‘:gxg:
S ] ) 2100 up 39 cents each | it A Seik it RS

GENUINE APPROVED cords from the Parramatta River
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(SUPER

(" CHRISTMAS SPECIAL )

THE ONLY CITY SOURCE

Professiongl
Video <
Monitor

Mas $227—

$199 -

18MHZ Video Bandwidth
BM-12E
[ input Signals: Composite
Video Signal Negative
SYNC 1.0 P-P 75 ohm
1 CRT size: 31 cm diagonal

Now you can make professional
guality PC artwork and boards

- -.—-.lu-rm
=4 millwJl
BY 8ISHOP GRAPHICS INC

PRESSURE SENSITIVE
DRAFTING AIDS

Ideal for smail volume OEM
users, Consultants,
Breadboarders, Experimenters,
Designers, Hobbyists Bishop
quality in small, economical

L packages.

] Green Phosphor — P31
non glare
] Power input 230V 50Hz
[0 Display format:
1920 characters max.
(80 characters X 24 lines)

J

N\

N

HIGH QUALITY,

LOW COST,

€9 DO-IT-YOURSELF
&= BOOKSHELF

€I1.1.79 SPEAKER SYSTEM

The Compact 200 Speakers, Electronics Kit 8199

as featured in EA,

B R R NN N N

K

LU/ PRICES &
OO O RED § Q \
. k_._.j.....»...rwn...-a f o '“
= e — sk A d \
AMPHENOL & | geatV’
17 SERIES \ % a5 "
DB25 PLUGS | =
& SOCKETS > & 2 o¥e
Plugs 82.45 Sockets 5 @ 2
}//O/PLD N\ D my »)
([ ousTRY | e = ¥119.00
wg - y SALES TAX
e TaNDARD ¢
BOURNS l fefcol D 218 ; y
mopEL so06p ' ||[EEFEERIT & A
TRIMPOTS “+4 444111 § E.T.PACK INCLUDES
X g § oSyttt o
Was-+1-60- ) L B New photo-filled activity book
k?(t)%n(d)a'_ir;il\E?nlg\eEG $1‘10 ea. Spen @ Colorful movie poster ¢

B T:shirt decal with E.T. and Elliot

COMPUTER
TI-99/4A
$499.00

You can buy just a
video game — or you
can get a full colour
Home Computer

MA

{i’
@ STUDENT

TI-35 Student math kit

Tl Business Analyst I

A

| Sept 82 Cabinets (per pair) $99.50 )
o
MAGRATHS DECEMBER MONEY SAVERS
SEMICONDUCTORS
See 6 pack Specials for super prices. on asterisked products
4011B 19¢ *74LS04 20c | *1.M340T.5 51c
*40168 30c | *74LS14 40c| LM340T.15 60c¢
40238 19¢ 74LS47 T72¢| LM386N 60c
40288 55¢ { *74LS90 42c| LM555 25¢
*40668 44c¢ 74LS16 53c| LM74INDIP 23c¢
*45118B 69c 81LS95 87c| LM741 DIP 36¢
45208 T4c 81LS98 88c¢ |- 74C02 20c¢
7406 20c¢ LM301A DIP 35¢c| 74C89 $1.50
7414 33¢ LM308 DIP 49c¢|"74C107 30c¢
74164 48c¢ | *LM324 42c¢|"UA317UC REG $1.20
74365 37¢ LM339 DIP 42c | *KBPC602 6A 200V BR.81.00
*74LS00 20c | *LM340KC.12 81.20 /°S6006L 6A 600V SCR  80c¢

o

‘TI PERSONAL HOM

INCLUDES |
SALES TAX

% TORS
T A A GRATHS

OFINANCIAL /2= e,
®SCIENTIFIC /=&

$50.00

PRICES INCLUDE SALES TAX

Ea-
i

&

B Typewriter Keyboard
a IGR bytes RAM

B Expandable to 52K bytes RAM
B Easy to follow instructions

8 Extensive range of programmes
B Educational

B Add-on expandability

o 3
-~

=

Add Sales Tax

Prices valid until

Prices subject to alteration

Visit us at our

walcome here

Tel (03) 347

if applicable
stock sold.

new address

55 A'BECKETT STREET 74
MELBOURNE, 3000.

1122

By f/
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Take yourself in hand

With the possibility of using your friendly robot as a surrogate human
(see ‘Dregs’ in this issue) it's obvious that its bedside manner could be
made more stimulating with the heip of some artiticial manipuiation.
Rather handy, don't you think?

But I'm sure the team at Southampton University in southern Engiand
who developed this artificial manipulating hand envisaged it being used in
a more orthodox manner. Microelectronics is now within easy reach for
people who have had one or both hands amputated. The hand can
differentiate between a ball of wool and a steel block and is so sensitive
that it can even pick up a cigarette.

Controlled by a small computer worn on a beit and powered by a
rechargeable battery, the moulded plastic fingers and thumb can all be
moved individually and the hand can be formed into 14 different shapes
from first grips to precision grips. For the first time, amputees will be able
to handle assembly work, such as screwing a nut onto a bolt,

Inside the paim are four tiny motors, complete with tiny gearboxes and
brakes, that drive the fingers and thumb. Sensors on the hand send signais
to the electronic contro! box, which in turn makes the decision as to what
shape to form the hand and what force to apply.

Weighing only 540 gm, the hand operates very naturally. The sequence
in which the fingers curl is correct, as is the way certain fingers stay out of
the way when not in use — for example, when picking up a teacup with
forefinger and thumb.

The result of 12 years work at the University's electrical engineering
department, the hand will shortly be passed to a limb manufacturer in the
grounds of Queen Mary Hospital, Roehampton, one of the major limb-
fitting centres in Britain, where it will be put into production. This handy
device is not yet in commercial production.

CERT T e R s e e S i, [ SRR e R i

Digital humidity meter

A new hand-held meter from Vaisala provides fast measure-
ment and display of humidity from 0 to 100% RH and of
temperature from —40 to +115°C.

The indicator, designated
HM1 31, has a 3% digit LCD
display to show the parameter
selected with a push button on
the side of the meter.

Humidity is measured by a
HUMICAP sensor which is
based on capacitance change in
a polymer thin film capacitor.
Temperature is measured by a
Pt 100 element.

Both sensors are mounted in
the tip of the HMP 31 UT probe
producing a millivoit output
which is linear from O to 100 mV
corresponding to 0 to 100% RH.
The indicator is powered from a
standard 9 V dry cell battery.

Vaisala is represented in
Australia by Paton Electrical Pty
Ltd, 90 Victoria Street, Ashfield
NSW 2131.

Professional series of audio
input transformers

Designed and manufactured in Australia by Selectronics, the
TAI range of audio input transformers is suitable for input
levels of —30, —10 or +18 dBm.

Series TAl 261, 262 and 263
(— 10 or —30 dBm) have an out-
put impedance of 600R, 15k
and 30k respectively and an
input impedance of 600R CT.
Frequency response is *1 dB
from 20 Hz to 20 kHz and THD is
less than 0.4% at 30 Hz and
—10 dBm. They are packaged
in a Mumetal can with singie
bush mounting, flying leads and
electrostatic shield.

TAI 541 and 542 (+18 dBm)
have an output impedance of
600R and 15k respectively and
an input impedance of 600R.
Frequency response is 0.5 dB
from 20 Hz to 20 kHz. THD is

74

less than 0.35% at 30 Hz and
18 dBm. This series has an
electrostatic shield, open clamp
mounting and flying leads.

For further information con-
tact Selectronic Components
Pty Ltd, 25 Holloway Drive,
Bayswater Vic. 3153. (03)
762-4822.
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New Faces at ETI

Geoff Nicholls,
Project Engineer

Geoff is an Orangeman (i.e: born
in Orange, NSW). He commenced a
distinguished academic career in
Orange then moved on to other learned
institutions In Tibooburra, Darwin and
Adelaide. An early interest in chemistry
(uh, oh ... another one) led to many
explosions, finally culminating in third
degree burns to his hand! Exit chemistry.
A wise occupational therapist pressed a
soldering iron into his hand, scattered a
few brightly coloured capacitors and
resistors on the floor in front of him and
said, “Play with those!” On completion
of his first superheterodyne passive-
state wideband tuner and mixmaster he
decided an engineering degree would
be the thing to do.

Settling eventually in Sydney, Geoff
entered Sydney University. They tried to
stop him but he burst through by putting
money in their hand. Or maybe it was
just that he enrolled in chemistry and
they put him in electrical engineering for
their own good.

Following a string of good grades In
his early university years (continuing
that distinguished academic career),
Geoff managed to convince afew mates
(delete ‘vince’ and you'll be closer to the
truth, his mates say) to do the extra
year's work and obtaln a science
degree as well. Caught up in the rush,
they all breezed through the science
year, majoring In Physics, Mechanics of
Collisions of Elastic Objects (i.e: pool)
and Fluid Mechanics (using beer as the
main test medium).

Back in engineering, Geoff and
cohorts found those lectures foliowing
fluid mechanics prac. sessions were
much more easily digested, following
the student trend since Shakespeare
was a lad (i.e: four out of five took an
extra year).

About this time Geoft shifted to living
in the fast lane and Indulged a voyeuristic
interest in the mechanics of objects
accelerating through a fluid, known to
the cognescenti as 'drag boat racing'.

As a budding engineer (he's having
hormone treatment for this problem)
he couldn't resist measuring things so
built up a set of timing equipment using
modulated lasers to shoot across rivers
to measure and display terminal
velocitles of the boats. The system was
used in the recent World Water Ski
Speed Record run by Grant Torrens on
the Hawkesbury River at Windsor,
NSW. That effon made it Into the
Guinness Book of Records, but Geoff
didn't.

Geoff completed his B.Sc./B.E. in
1981 and intended to further his interests
in fluid mechanics for six months or so.
But, fate took a hand when a friend
pointed out a job advertisement from
ETl in the paper. Being quite unable to
resist the opportunity to practise his
hobby and be paid for it, Geoff presented
his credentials. Despite that, he got the
job and the fruits of his labours can be
seen in ETI.

Star sign: Virgo (the water carrier,
hence the consuming interest in fluid
mechanics).

Beliefs: Hard science (things you can
measure).

Likes: Tooheys Old, Sydney Draught,
Guinness, Coopers ales and stouts,
.. . etc, hot beef curries (from Sydney's
famous Sri Lanka Room), cooking
Chinese, digital electronics and hot
Toranas.

Dislikes: Audio fanatics who argue ad
nauseum about capacitors in the signal
path, most Japanese cars (they get in
the way of Toranas) and 'para’ science.
Quote: “Whose shout [s it?”

Rifa distribute Spectrum Control

products

Component distributor Rifa recently announced the avail-
ability of the Spectrum Control range of EMI/RFI filters and

shielding materials.

Products in the Spectrum
Control range include hermetic
seal filters and capacitors, resin
seal filters and capacitors, con-
nector contact filters, multi
circuit filters, knitted wire shield-
ing gaskets, EMI-proof ventilator
panels, variable capacitors and
many other products designed
to solve electro-magnetic inter-
ference problems.

10 - December 1982 ETI

Applications for the Spectrum
Control product range include
communications, data process-
ing, medical and scientific
instrumentation and military.

For further information con-
tact Mr. W. Scoftt, Rifa Pty Ltd,
202 Bell Street, Preston Vic.
3072.(03)480-1300.

Four rail switch mode supply

Australian power supply designer and manufacturer,
Scientific Electronics, have released the latest model in their
switch mode series of high efficiency power supplies.

Designated SM130AD2, this
new, low cost power supply has
four output rails from which a
total of 115 watts can be drawn.
There are two standard models
and a ‘custom’ model which
allows the OEM or micro-
processor designer to specify
his own output rails.

The standard output rails are
+52Vatl10A +12VatlA
—12Vatl Aand24 Vat2A
floating rail. The second standard
model has a 20 V at 2 A floating
rail.

All outputs are short circuit
protected and the +5 V and
+12 V outputs have overvoltage
protection. A DCLO signal is
available to warn logic of an
impending supply rail failure

making this supply ideally
suited to microprocessor based
systems.

The SM130AD2 carries a five
year guarantee. For further
information contact Mr. Peter
Lloyd, Scientific Electronics,
6 Holloway Drive, Bayswater Vic.
3153. (03)762-5777.

Setting up a graphic equaliser?
Technics late this year released a graphic equaliser test
generator/meter which they dubbed an ‘Audio Frequency

Analizer’, model SH-8000.

The unit incorporates a
special 31 channel ‘warble’
(narrow sweep) tone generator
covering the 20 Hz to 20 kHz
range and a calibrated micro-
phone and meter.

The generator covers one-third
octave channels in one-third
octave steps, sweeping across
each channel to provide a signal
that can be integrated across
the whole channel. A switch is
provided to protect tweeters
when using the generator above
10 kHz.

In use, the generator is

coupled to the system input and
the microphone set at a suitable
position in the listening room.
The generator is then switched
through each channel and the
graphic  equaliser  controls
adjusted to produce the same
reading on each channel.

A fast/slow meter response
switch is provided and the meter
level range can be set to 50, 60,
70, 80 and 90 dB.

The instrument is battery
operated. Further details from
Technics, 95-99 Epping Rd,
North Ryde NSW 2113.



Tandy Electronics releases
new catalogue for 1983

Tandy Electronics will give away half a million copies of its
new 1983 catalogue. It is available at no charge from over
320 Tandy stores, computer centres and participating

dealers throughout Australia.

Inside the 166 page catalogue
Tandy has included a compre-
hensive product index, store
and dealer address list, details
on quantity prices, charts for
adaptors, styli and batteries,
plus a mail order form for shop-
at-home convenience.

Tandy has packed nearly
2500 products and brands such
as Realistic, Radio Shack,
TRS-80, Archer, Micronta and
Science Fair into each store.
Each Tandy store is filled
with  microcomputers  and
accessories, home stereos, car
sound equipment, calculators,
clocks and radios. They also
stock a diverse range of elec-
tronic games, kits and toys,

intercoms, CB, public address
and security systems, telecom- |
munication products and TV
antennas, plus tools, hardware,
electronic parts and accessories.

Fairchild selection guide |

A short form selection guide, from Fairchild Australia, is| ¢

available ‘free of charge’ from their distributors.

The 28 page guide covers a
majority of Fairchild products
including TTL, MQOS, CMOS,
voltage regulators, linear micro-
computers, diodes, transistors,
optoelectronics, liquid crystal
displays and fibre optics. Also in
the list are the ECL and CCD
families.

Your free copy is available
from George Brown and Co. in
Camperdown and Newcastle
NSW, Fyshwick ACT and Col-
lingwood Vic; Protronics in
Adelaide SA and Vic. Park WA;
Ellistronics in Melbourne Vig;
RIFA in Preston Vic, Hurstville
NSW and Brisbane Qld; Reserve

|
Magraths move to new premises ‘
After 43 years at 208 Little Lonsdale St, |

J.H. Magrath, supplier of

Electronics in Perth WA; ECQ |
Electronics in Jindalee QId; |
David Reid in Birkenhead NZ.

Melbourne,
electronic components and

products, is moving to bigger and brighter premises at

55 A’Beckett St, Melbourne. This change is effective from

November 1, 1982.

In 1939 Mr. Jim Magrath
brought the company from C.P.
Embolten & Co. In 1962 Jim
Magrath sold his interest to
John Gunn and John Watson
and in March this year Rifa took
over control at J.H. Magraths.

The shift to 55 A'Beckett
Street, with the introduction of
new products and new floor lay-
outs will make it easier for the
customer to do business with
Magraths.

| That's right, if you're not happy

A Newnes Technical Book

Here are some brand
new books from
Butterworths that will
answer your questions on
microcomputers, All are
written by highly respected
writers and are right up to date.
All are available on 14 day trial.

with any book, simply retum within

14 days for a full refund
(applies only to books
ordered directly from
Butterworths). Who else will
glve you a deail like that?|
If you're after any sort of
technical book, chances are
we have it. To see our full range,
fill in the coupon below for a free
copy of our catalogue

UPDATE ON
MICROCOMPUTERS

Beginner’s Guide to Microprocessors

The perfect introduction to microprocessors and theiruses. A concise, easy to
read guide to what a micro Is. how it works and how it is integrated with
peripherals to form a complete system. Later chapters describe applications
of microprocessors in control systems, robots, small business and home
computer systems. No. 71102 $11.95

ZX81 User’s Handbook

What is @ string and how is it used? How can | create moving graphics? How
canlinterface external hardware? Why use machine code? All the questions
of the ZX81 user are answered in this book. Covers the basic structure of the
ZX81, binary and hex arithmetic, flow charts, logic. graphics, the Z80A MPU
and machine code. lliustrated throughout with original programs - all
running on the standard 1K version. No. 108305 $1495

Questions & Answers on Personal Computing

Will help anyone who wants to leam about personal computers and their
uses. It describes the development and operation of a personal computer,
and outlines the principles of programming. Includes o oomprehensuve
coverage of machines avallable and their capabilities. No. 70434 $5.95
Beginner’s Guide to BASIC Programming

Gives you the information you need to understand and make use of the
exciting new technology of microcomputers. Since programming is best
learnt by ‘doing’. this book encourages you to write yourown programsrather
than simply copy other people’s ‘masterpieces’. No. 102873 $1195

Avallable from: Sydney: The Technical Bookshop.

Butterworths o Ve Boouano,

Melboume: McGill's Bookshop;
Technical Book & Magazine.
Or directly: 271-273 Lane Cove Road. North Ryde 2113. Phone (02) 887 3444
Pleose supply the following books:
| O No.71102$1165 0 No. 70434 8595 O Plecse send me a
l 0O No. 108305 $1495 J No. 102873 $11.95 catalogue
O Cheque/Money order enclosed [ Please debit my credit card
| account as follows: O Bankcard [0 Diners Club O American Express
| Cord No:

Signature Bxpiry date: [/ /

Name
Address

Postcode
Recommended Domestic Retall Prices include postage ond am subect to change without nofice.
This ordiex is subyect 10 acceptance by the Heod Office of Buttenworths

L

Glover & Assoc. BUT/13
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' Sun sets on position of
Government Astronomer

It's the end of an era for those on Observatory Hill. William
Robertson, who has held the post of Government Astronomer
for the last eight years, retired in October. He was the last
Government Astronomer as the work has now been taken

CLASSIFIED RATES
15¢ per character
Minimum of 32 characters
CHARGES: Cash with order only

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

PCB's and SCREEN PRINTING at
the best prices. Short runs, long
runs from your own artwork.
Contact Peninsula  Circuits, 7
Portrush Gr., Mornington 3931.
(059) 75 5568.

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

COMPUTERS: call us for the best
price on full range of Commodore
& Osborne computers.

Inc. software and component parts.
See our add this issue. Data Parts,
Shepparton. Phone (058) 21 7155,
21 0240.

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, Forestvilie 2087.

COMPUTER Clinic repairs and
services Sorcerer, Pet, Apple,
System 80, Super 80, Tandy and

others. (07) 269 8573, P.O. Box 68,

Aspley, Qld.

CHANNEL
0/28

studios

Applications are invited from suitably qualitied persons
tor the following position at our Milsons Point

VIDEOTAPE
MAINTENANCE

TECHNICAL OFFICER

($17,117-820,791)

Applicants should have experience with broadcast
or industrial/domestic videotape or videocassette
recorders and should possess an appropriate certifi-
cate awarded by the NSW Department of Technical
and Further Education or an equivalent.

Conditions of employment will be similar to those
offered by other Commonwealth authorities.

Applications, including details of qualifications and
experience and copies of appropriate certificates
and references should be forwarded to
The Personnel Officer
Special Broadcasting Service
GPO Box 21 Sydney NSW 2001

by 31 December 1982

Please quote reference number T222 on your appli-
cation. Enquiries may be directed to MrBasil Byrne
on (02) 923 4811.
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: over by the Museum of Applied Arts and Sciences.

“While they take over our
work, their records will really only
be of museum value,” Robertson
says.

William Robertson first went to
Observatory Hill as Assistant
Government  Astronomer  in
1942. “My biggest regret is that
work at the Observatory will be
scaled down,” he said, “Our job
here is to provide information on
the rising and setting of the sun,
the moon and other planets. This
information is published in
newspapers and put in our re-
cords. Sometimes we have to
supply solicitors and insurance
companies with details on the
time of sunset — they use this
information to build up a more
accurate picture of what really
happened in a particular traffic
accident.”

In 1975, Robertson, a science
draduate from the University of
Sydney, ended his 33-year
apprenticeship when the then
Govemment Astronomer, Dr.
Harley Wood, retired. During
his term in office, Mr. Robertson
and his staff gave lectures on

astronomy at the Observatory to
high school and tertiary students.
Lectures were also open to the
general public.

Observatory Hill has been a
busy point of observation since it
opened in 1858. Since 1890,
night-time photographs of the
sky above Sydney have recorded
the position and movement of
planets and stars. “We send the
results to other observatories
around the world. It helps us
build up a better picture of outer
space,” Robertson said.

Long before the Harbour
Bridge was built, Observatory Hill
was used as an aid to maritime
navigation. “In the old days ships
were usually at sea for up to four
months, and when they reached
Port Jackson they had to check
their chronometers,” Robertson
explained. “As soon as they
rounded Bradley's Head they
could see our time ball and cor-
rect their longitudinal readings.
Of course, they don't do this any
more, but we still operate the
time ball for historical reasons.”



Season’s Greetings to all our Customers

For all your electronic components come and see us for
the largest range in Brisbane.

SPECIAL — INTERSIL ICL 7106 DVM KIT — ONLY $28

MEMOREX 5% FLOPPY

DISKS g\nGLE SIDED
SINGLE DENSITY
BOX OF TEN $54.00
ONE FOR $6.40
DOUBLE SIDED
DOUBLE DENSITY
BOX OF TEN $76.50
ONE FOR $8.65

B

eCQ technics

Paddington Drive-In Shopping Centre,
95 Latrobe Terrace,
Paddington. 4064.

Telephone: (07) 369 1474

KAISE Model SK50 50kohm/V

HIGH PRECISON, VERSATILE, MULTIMETER

This meter otfers precision performance in an economical package. 22 ranges
including 3 capacitance scales (using external AC source), diode and fuse
protection and jewelled meter movement are just a few of the features of this
instrument.

Battery: 1 x 1.5V "AA" cell, 1 x 15V
Dimensions: 150 x 100 x 40mm
Weight: 450g
Accuracy: DC + 3% (full scale)
AC £ 4% (full scale)
Resistance + 4% (full scale)
Input Resistance: 50,000 ohms per volt OC
10,000 ohms per volt AC

DC Voltage:

0.6,3,12,60.300,600,1200,3000V

AC Voltage: 6,30,120,300, 1200V

DC Current: 30uA,6mA 60mA,600mA, 12A

Resistance: 5k,500k,5M,50M ohm

Decibels: -20 to +17,31,43,51.63dB

Capacitance: 6V range: 0,001uF-0.2uF
30V range: 200pF-0.04uF
120V range: 50pF-0.01uF

g‘““%‘v‘""w
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CHRISTMAS SPECIALS

25 PIN T
“D" TYPE =
SOCKET $3.80

25PIN
D" TYPE
PLUG $4.50

HIT PRECISION HAND TOOLS
Cutters, pliers, etc.
All priced at //

$7.50 each d

or 4 for $24.00

Send SAE for catalogue
and inclusion on future

mailing list.
MAIL ORDERS: =
P.O. Box 287, "U

Paddington 4046.

or 2 for $14.00
STUDENTS DISCOUNTS

HUNG CHANG
LOWCOST 3V 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 (subiect to prior sales)

AGENTS:

HC703

(Includes test leads)

BANKCARD WELCOME

PATONELECTICAL PTY.LTD.

90 VICTORIA ST, ASHFIELD NSW 2131. TEL: (02) 797 9222
136 UNION RD, ASCOT VALE VIC. 3032. TEL: (03) 370 5994

NSW: Newcastle (049) 61 5628 Wollongong (042) 71 3844 ACT: (062) 80 4654 PNG: Lae
43 2277 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.
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HEWS digest

Silicon-diffused transistors

The BUX46, 47, 48 and 98 high-voltage, high-speed tran-
sistors, now available from Philips, can be used as converters,
inverters, switching regulators and motor control systems.

These transistors have a peak
collector current rating of 5 to
60 A, and a maximum power
dissipation of 85 to 250 W. The
maximum collector-emitter
voltage is 850 V. ‘A’ versions of
the transistors (with maximum
collector-emitter  voltages of

1000 V) are also available.

The transistors are glass pas-
sivated, and are supplied in a
TO-3 envelope. For further
information contact Elcoma,
67 Mars Road, Lane Cove NSW
2066. (02)427-0888.

Japanese semiconductor

data manuals

Data manuals for Japanese semiconductor devices are now
available from Imark Pty Ltd, 167 Roden Street, West
Melbourne. 3003. (03) 329-5433.

The 1982 manuals are:

‘The Transistor Manual’ lists
all 2SA, 25B, 2SC and 2SD
devices and their character:

istics.
‘The Transistor Substitution
Manual' lists equivalent

Japanese transistors for 2SA,
2SB, 2SC and 2SD transistors.

The Diode Manual’ provides
specifications and package de-
tails for Japanese diodes.

‘The FET Manual® details
specifications and package de-
tails for Japanese FETs (2SK,
38K and others).

‘The Op Amp Manual’ (Parts
1 and 2) provides detailed
specifications and package in-
formation.

‘The Linear IC Manual’ pro-
vides technical specifications,
and package details.

‘The TTL IC Manual’ provides
technical specifications, pack-
age details and lists worldwide

14 — December 1982 ETI

manufacturers of the particular
device. The manual includes
details for 7400 series/74SL
series/74S series.

‘The CMOS'IC Manual' pro-
vides technical specifications,
package details and world-wide
manufacturers for 4000B series,
4500 series, TC5000BP series,
TC5000P  series, MSM500
series, and TC40HOOOP series
devices.

‘The Memory IC Manual’ pro-
vides technical and package
details and has tables of similar
devices. Devices covered in-
clude Static RAMs, Clocked
RAMs, Dynamic RAMs,
PROMs, UV-EPROMs, and
EAROMs

Each manual is priced at
$9.95 (plus $1.50 post/pack)
and the complete set of ten
manuals is $89.50 (plus $5.00
post/pack).

-

Flash converter

Yol el

Motorola has introduced a monolithic high speed 7-bit
parallel flash A/D converter designed to serve the needs of
the video, radar, communications and high speed instru-

mentation markets.

The flash converter, part
numbers  MC10315L and
MC10317L, is claimed to be
capable of encoding video
speed signals without a sample
and hold at conversion rates to
15 MHz. MECL 10K compat-
ability, along with an over-range
bit, enables simple intercon-
nection of two devices for
expansion to an A/D function
with 8-bits of resolution and
accuracy.

The mMC10315L and
MC10317L perform identically
in all aspects except for data
output coding during over-
range.

When an MC10315L is driven
into over-range, all data bits
remain high, but when the same
condition occurs on an
MC10317L, the data bits go low.
This feature permits direct wire
ORing of additional A/D con-
verters to the MCI0317L for
expansion to greater than 7-bits.

Versatility of the input com-
parator structure and reference
resistor ladder allows analogue
input options of unipolar posi-
tive, unipolar negative (below
ground), or bipolar with accuracy
maintained at full-scale analogue
signals as low as 1.0 volt peak-
to-peak.

Low capatitance loading of
only 70 pF at the analogue input
reduces the demand on the
driving amplifier at high fre-
quencies. In addition, differential
phase and gain are low.

Power supplies required are
+5 Vdc and —-5.2 Vdc with a
total power consumption of one
watt.

The MC10315L and
MC10317L are specified over a
0°C to +70°C temperature
range and can be obtained from
Motorola Semi Conductor Pro-
ducts, 250 Pacific Hwy, Crows
Nest NSW 2065. (02)438-1955.
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Is electronics your hobby? You will soon find out that you cannot
use the prints shown in foreign magazines; in particular because you
| cannot find components of the design imagined by the maker of the
print.

This means that you will have to re-do the drawing and this is highly
facilitated by using a P.C.B. Design Template.

First, draw in pencil a sketch layout, showing the positions of the
components, the terminals, and the conducting paths — using the
1241S. Then redraw your layout, using ink, on a tracing foil.

The P.C.B. Design Template is provided with ink bosses, which
prevent the ink from blurring the lines below the template during
the tracing.

The drawing, thus completed, can be used directly for copying on a
photo-print-plate. Place the side with the inked lines against the
emulsion-side of the print, and use UV-lamp for copying.

This procedure prevents the inked lines from “‘burning out’* during
- the exposure,

For development, etc., use the specified developers, etc.

Electronic templates are available from Jaycar e -

I i 1 1 =
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Xmas day and no batteries
— wouldn’t you be popular!!!

BIG BATTERY BARGAINS!

SAVE WITH HI WATT 1-9 10 up
Cat. S-3001 D size metal jacket 40¢ 35¢
Cat. §-3002 C size metal jacket 35¢ 30¢
Cat. S-3003 AA penlight 25¢ 25¢
Cat. $-3004 AAA size 30¢ 30¢
Cat. S-3005 UM 5 (R 11) 20¢ 20¢
Cat. $-3006 216 9V Transistor 50¢ 50¢

NI-CADS IN POPULAR
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v 3 SIZES
$  Cars-3300 1.2V Ni-Cad Pencell _$2.45  $2.20
4 Cat. $-3306 7.2V (size 216) $11.00 $10.25
° Cat. $-3302 ‘C size cells $6.20 $5.60
@88 § Cat 53304 ‘D’ size cells $6.60 $5.95
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Not suitable for diesel engines

YES! The kit you've been waiting
4 3 ——— for Is now a reality! EA's new NI'CAD CHARGING
CARTRIDGE <=+

Car Computer is the ideal way to
Charges virtually any size rechargeable battery

find out how your car is performing.
All those questions you ask yourself

includes test meter and 5 seperate LED indicators
10 show the gth ol being chi

as you're driving can be answered,
How much fuel is left?, Can | make
it to the next town?, What is my

exact speed (more accurate than
the speedo)? and many more!

G_  MINI-POCKET
Alrﬁzl{,"EA! FM STEREO

Unbelievable quality — you've
\ really got to hear this amazing FM
radio to believe it! Tiny design —
fits Into a shirt pocket and comes
complete with superb padded
stereo headphones. Cat. A-4000

if you're not completely happy, you can

retum the CAR COMPUTER within 7 days § 3 ; Great sound,
in original condition and packaging @ Great price,
.

for a full refund! You owe nothing — not @
[ 4
4

even an explanation. So why not try the

HO ME OUA’.T s e
TY
» IN Youp CAR/

RELAY BARGAIN

Heavy Duty PC mounting relay.
with DPDT contacts rated at a
HUGE 10A (@ 120V AC}. Relay <
coil 160 ohms — quite happy
o operate on 12V so it's great
tor a huge range of transistor
operated projects, Cat. $-7140

3350
x

% THE DICK SMITH <

SYSTEM 80 GROWS

« s WITH YOU!
o S, N ~ WAS
3 NOW

$699!11!

@ The System BO comprises a 280 based processor, keyboard, cassette recorder, whopping 16K of user
memory and Microsoft Level [ BASIC which means the System 80 can use an enormous range of

@ software available for the Tandy TRS-80 and System 80 computers.

@ The System 80 Is an excellent cloice as a first computer. It's easy to understand so it won't frustrate

@ the beginner.

How about a System B0 as a Christmas present to yourselft Come in and ‘test drive’ one today!

Profession
al Quality 14 e
souf;d with ,guf'"y Hi-Fi stgr,
Sparate A
Reve,-se /FM s'@re
- gras:.areo Cassette l;epush button tuner @
mo J'aphic €qualizer L Parate 30W/Ch
unting brack ERa ED leyg A

i ! me; ers
cks ang vans w'é::q‘:cg release sy:tr:rjnhf
d - A-6500

““ -
e brilliang
y Stereo

3 way syy
Tucks ang aw:.:"

39950

® Only $16.24 per week for 12 months to approved applicants




YOU’'D BE CRAZY g =
TO BUY JUST ’
A T.V. GAME!

before you
see the amazing
DICK SMITH

g/ YAESU BARGAINS
\/

The one with the inbuilt
personal computer

Compare the quality

Amazing picture quality with over 49,000
dots - over twice as good as the largest
selling TV game. You'll be amazed at the
clarity, the detail - just like the screens
NASA used in the space shuttle.

THE DICK SMITH
WIZZARD
ONLY

Space Age Controllers s295

Not just simple sticks: full space-age
guiding devices with 48 keys as well. You

, AN
< AUSTRALI
. RAD|0 c (publishede

ition jus :
\ grand new 1982/83 (:\?;‘re:ased in size (now

GREAT RANGE OF

get incredible control capability - far more thy . 1]
than possible with other games. EQN,]\ETS CARTRIDGES ;'Y :h;(;;/;/;am?:\izevamoum of data. e(:cS D‘U'SSaA
{ and registere
i VK & P29 amateurs
Fantasct;':_t?iadng‘gz s3 995 must for the amateur. 3420

21st century games - like you've never
played before. And every cartridge has many
games - up to 32 in each! You'll never be
satisfied with anything less after playing the
WIZZARD.

YOU'LL FIND HAMSHACK STORES AT:
SYDNEY: York St, 8ridge St, Gore Hill.
MELBOURNE: Lonsdale St, Springvale,
Richmond.

BRISBANE: Buranda,
Chemside.

PERTH & ADELAIDE

9000000000800~~~ —

tabulate it! wit THisBRILLANT '{,;ﬁf:f'f‘
Calculator/Clock/
Rule

1t really is the "Exception to the Rule't
A ool

w.gh.»ww -
&/ DICK SMITH
. "HAM smcxl

5-function calculator
with memory and %

9 9y gh has
put both an LCD clock AND a calculator
INSIDE the rule! Ultra-Long battery lite
(batteries replaceable} and rule has
both metric & imperial graduations

IDEAL STU DENTS Robust clock shows
HOUSEW'VES. s 95 hours, minutes, secs
IN FACT EVERYONE! 19

F SPEAKER CABLE
HA L . ideal cable to use with Hi-Fi Systems For was18¢/m
or for |

speaker comn

PR'CE {W- 2010 Marked with a trace .NUW ®9¢/m

= RG 58 COAX CABLE 40¢
CA B LE > 75 ohm coax f?r all TV N[\]Nwas@zc’c;z

“’DON'T BE CONNED"’
all our prices include Sales Tax

DICK SMITH Electronics

NSW Auburn 548 0558 —~ Bankstown Sq. 70, 4888 — Blakehurst 546 7744 ~ Bondi Jct. 387 1444 — Broadway
211 3777 - Brookvale 93 0441 — Chullora 642 8922 ~ Gore Hill 439 5311 — Liverpool 600 9888 ~ North Ryde
o 888 3200 — Parramatta 689 2188 — Sydney (Bridge St) 27 5051 — Sydney (York St) 280 3377 ~ Tamwaorth
L2 o 66 1961 - Tighes Hill 61 1896 —~ Wollongeng 28 3800 ACT Fyshwick 80 4944 VIC Coburg 383 4455~ Frankston

,,/r',:f-:: 9 783 9144 — Geelong 78 6766 — Melbourne 67 9834 - Richmond 428 1614 QLD Brisbane 229 9377 ~ Buranda
ety =t

391 6233 — Chermside 59 6255 SA Adelaide 212 1962 — Darlington 298 8977 — Entield 260 6088 WA Perth p
p s -"'fj (William St) 328 6944 — Perth (Hay Street) — Cannington 451 8666 TAS Hobart 31 0800 Te”":;;a'lfifﬁz
et MAIL ORDER CENTRE: PO Box 321, North Ryde, NSW 2133. Phone: (02) 888 3200. COMPUTER HOT UINE: (02) 888 2002 @PP7OVe€0 30D

Handy impenal/
Metric conversion
table

300mm metric and
onds, month & date. 12" imperial ruler.

FROM DICK SMITH
AND STAFF

® c.: w- 2080

ot through. ..
. ot A391 CT/LM Prices correct and stock available at press time




See Santa Sher:dan s for
super Christmas specials

MONSTER PACKS LATEST IN PHONE BRILLIANT NEW
ARE BACK!!! TECHNOLOGY N GAME/CLOCKS

Due to unprecedented demand, we are again making our
famous mgns'e, packs avatlable!! If you af'e a real en?husnas! The fantastic Fairphone telephone/dialler has These superb new game clocks are the best we have seen. A

build o all the features of more expensive diallers ata real challenge to play (harder than Game and Watch) they A
2;:;2::;:?’;;?&55 ':{?:,,fg,',yat‘,'fzycf,‘:,, lgu, l;foxs::, Bargain pml:e ou rt’:ar; e;lﬂord T'he Fatrphone nclude and clock with alarm function
packs are assembled from a host of scoop purchases, which includes the following features: = O =
we continually search out. You reap the Eeneﬁt!!! @ Dialling LED indicator @ Ringer F’gh t’ng c”mber

Find a way to the top roof by avoiding many falling obstacles
and get out by helicopter. But beware of King Kong!! look ‘
-

faaln(:::!ic price!! s 1 9. 9 5
P’d,s Arrow

ON/OFF h @ Pushb keyboard

MONSTER RESISTOR Red da a fx;‘lfouh:h s
1l

PACK - INCREDIBL E!!! o e A e crcticn

At least 400 per bag in %, %, 1 So don't pay $50.00. Our price is

and 2 watt types. 10%, 5% 2% and only 327 95

1% tyFes Carbon and wirewound

types!! What a k"°°"°;m Also available is a model which plays Shoot a h:rt: The devils {
a tune while the other party is prevent t eart going up. i
A mUSt a waiting. Again at fantastic saving Hﬁmmn [umBER -l

only $4.00

MONSTER CAPA CITOR
PACK

Half a kilogram of brand new
unused capacitors (electos,

A aressonstie e 87 D0 Dz e .

\ SUPER SANTA “mo s\
OFFER:- THE PAIR
FOR ONLY $36.00!!

only $29.

\

Not T:Iecom Approved Both have 2 levels and a clock/al f
ters. ¢ ic and st; types games have 2 levels and a clock/alarm function
&) Ylev;vers 10e(;a;;rcbaag C:ye:?y'yp g:\:;r;a:l;’e charging over $30.00 so save with Santa

3COOP ON CITIZEN NEON DISPLAY A

GRAB EM
Only 35.00!.' ot : Oncein a lifetime offer. 6 digit orange - = 7 7
gﬂkgg&éngﬁmsmam Solar displays are used in pinball machines ’_’ I/// i- ,i— I_/

: Powered calculators. These are famous Citizen brand. They etc. Made by Chenry of Waukegan
MONSTER POT PA CK require no batteries. These normally sell for $24.95 each so USA. Normally cost over $30.00 but

lling them for just $10.00 i TLLLNALY
Huge selection of pots includin. make a big saving now!! :I:cﬁrelaemm high characters. 160V 810 each
;il?gle du’al switch, slider etc. 3 MODEL SOLAR 81 DC operation gor_,’ 1o spec 10up 86.00

VALUE!! e e e oo S A PUSHBUTTON i
SOLAR 6ARD """ PHONE COMPLETE. ‘
-

only $5.00
Has all the functions of the Solar 81 enas Complete pushbution phone with 10

MONSTER RELA Y CK SA VE T memontes. Includes plug and manual

We have sold hundreds of these
20 brand new unused relays. Huge
selection. 12, 24 and 48 volt types. é s 7- oo-’!

phones from PYE/TMC. lts your
_ chance to grap one of the last few
i
Worth at least $50.00 But look at e Reduced just for Christmas!
the monster saving!lll

only $5.00!!

RADIO CONTROLLED
CARS FOR THE KIDS! |

These beaut radio controlled cars are perfect for the kids.
especially dad"! You may have seen models like

-.088 " Battery Backup
Available

Nicad battery backup. Keeps rhemories
avallable when you move phone.

Not Telecom Approved

“SHERIDAN ELECTRONICS

164-166 Redfern St., Redfern NSW 2016. Phone (02)699 6912, (02)699 5922
Mail Orders to Dept EA PO Box 229 Redfern NSW 2016

Mail Charges:
$5.00-$9.99 350
VTSI AL EE) || ) banKcard
Mon-Fd. ... .9am-5.30pm  $2500.349.99. %6 00

Thursday .. ... 9am-7pm 50.00-$99.99. .. $7.00
Salurday 9am-12noon %1000()0;0‘,9; $8.00 UJElcome the

M4 .diddad

these for over $100.00. Look at the leatures'l
@ Digital proportional control
@ 11 functions including forward and

reverse, (variable speed),

left and right turn, left and

right indicators, headlights,

and backup horn °"
4°69 W \
- Banenes not included

{ Two models‘
| Mercedes Ben:
Ford Mustang




Which battery to use?

The advent of microcircuits leading to miniaturisation of
equipment and to decreased power demands has resulted
in a resurgence of battery operated devices. Advances in
technology have led to some remarkable developments
in batteries today. But there you have a problem. Which

battery to use?

MANY PEOPLE have a tendency to
replace conventional ‘dry’ cells with the
rechargeable nickel-cadmium type
simply to avoid replacement costs, but
this practice may not be cost effective
and can even lead to reduced equipment
performance and greater cost. In order
to make some form of meaningful com-
parison between types, it was necessary
to select one common size of cell and look
at the performance under similar load
conditions. Also, because the perform-
ance of carbon-zinc cells is more
dependent on usage than alkaline or
NiCad cells, a definite statement as to
which is best cannot readily be made.
The purpose of this article is to try
to present a guide to the selection of
cell type best suited for an application,
bearing in mind equipment performance,
duty cycle, current demand, weight and
cost. The information presented here
has been obtained from the data sheets

of many manufacturers and should not
be regarded as typical of any particular
make. Because of the variation in per-
formance of carbon-zinc cells with
differing loads, the presentation has
been optimised to give a reasonable
overall guide to performance without
being too optimistic.

Cells tested

The basic cells compared are the nickel-
cadmium rechargeable type, the
ordinary carbon-zinc dry cell, both
normal and heavy duty (leclanche type)
and the manganese dioxide-alkaline
type. The size of the cells selected for
comparison are the ‘AA’ or UM-3, SAA
designation R6. In the case of the NiCad
this is a 450 mA hour capacity cell. The
load characteristic selected was a
current drain of 30 mA for four hours
per day. This is typical of much portable

Philip Clark

equipment such as walkie-talkies, port-
able radios, calculators, etc. This was
also the load which was easiest to
compare on a range of data for various
cells.

Result of comparisons

Generally, the comparison here shows
alkaline cells to have a performance
about twice that of ordinary carbon-zinc
cells, however they can be many times
better, depending on usage. Alkaline
cells have higher efficiency when used
for continuous or heavy load (high
current) applications where the con-
ventional carbon-zinc cell is less
effective. The rechargeable NiCad is
good for heavy current applications,
provided the correct supply voltage can
be achieved. Unfortunately, carbon-zinc
and alkaline cells are not directly
interchangeable with NiCad cells due to P
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6 K LEAD-ACID

1.94

1.84
VOLTS 1.7+

1.6 ¢

ALKALINE DRY CELL

NORMAL
1.34 DRY CELL
NICAD CELL
1.24

HEAVY DUTY
DRY CELL

THE CROSS ON EACH LINE INDICATES

THE APPROXIMATE POINT AT WHICH EACH
TYPE OF CELL IS NORMALLY CONSIDERED
FULLY DISCHARGED OR 'FLAT".

0 10 20

-

v
40 50

TIME {HOURS)

Figure 1. The discharge performance of various cells. The discharge characteristics of a lead-acid cell
are shown for comparison. Note that terminal voltage cannot be used to indicate the state of charge of

NiCad celis.

differing terminal voltages. This is
caused by the different types of
materials and construction used for
these cells. The result is that while
carbon-zinc and alkaline cells have a
terminal voltage of 1.5 V, the NiCad cell
has a voltage of only 1.2 V.

Figure 1 shows the performance of the
various cells and that of a similar cap-
acity lead-acid cell for comparison. It
is important to note that the terminal
voltage cannot be used to indicate the
state of charge of the NiCad cell but can
be used as an approximate indicator for
‘dry’ cells. NiCad cells are about 25% to
30% heavier than ‘dry’ cells and because
more of them may be required for the
same voltage, this could mean a sub-
stantial weight penalty in portable
equipment.

Batteries at work

The place where these various cells must
work is in the equipment, and this is
where many factors become important.
The points to be considered are: duty
cycle — is the load to be continuous or
intermittent high current, or is it to be
low current, continuous or intermittent?
Operating environment— will the power
be required at extremes of temperature?
What is the design voltage of the
equipment and can sufficient cells be
accommodated to provide this? Replace-
ment or recharging — in a particular
situation one option may be preferable
to the other, and which option is cost
effective? Operational life— how long
will the selected cell operate before
recharge or replacement is necessary?
Shelf or storage life — how good is a
particular cell after a period of no use?

20 — December 1982 ET!

Duty cycle

This will have a major effect on the
performance of a cell in any situation.
Conventional carbon-zinc cells perform
best at a relatively light load when
operated intermittently. This allows a
degree of recovery between periods of
use. The service life of alkaline cells is
relatively constant regardless of
whether use is continuous or intermit-
tent. This type of cell then shows its
advantage mainly when continuous use
is required. It can have a service life of
three to ten times that of carbon-zinc
cells in ideal circumstances.

Another advantage of the alkaline
cell is its ability to supply considerably
higher currents than the carbon-zinc
type. In fact, the current available from
alkaline cells can approach that from
NiCad rechargeable cells in some cir-
cumstances. For high current loads,
intermittent or continuous, the NiCad
cell may be preferred, either because
other cell types cannot supply the
required current or because discharge is
so rapid that continual replacement
would be necessary. Substitution of
carbon-zinc or alkaline cells with
NiCads should only be undertaken after
consideration of all the factors involved,
including operating environment,
equipment voltage requirements and
storage life.

Operating environment

Carbon-zinc cells deteriorate quickly at
temperatures above about 50°C and
become rapidly unable to deliver useful
current below —18°C. Alkaline cells

show better operating characteristics at
extremes of temperature. Although it is
difficult to determine the upper temper-
ature limit of these cells, it is consider-
ably better than carbon-zinc cells.
Alkaline cells perform reasonably well
down to temperatures of —40°C.

NiCad rechargeable cells have an
operating temperature range of about
—20°C to +45°C but should not be
exposed to temperatures below 0°C while
charging. Generally, their operating
temperatures are about the same as for
carbon-zine cells. There may be some
temperature rise in NiCad cells during
charging or heavy discharge, and this
factor should be considered if these cells
are used as a replacement for ‘dry’ cells
in sensitive or critical equipment.

Design voltage of equipment

This is an important factor when con-
sideration is being given to replacing
carbon-zinc or alkaline cells with
rechargeable NiCad types or replacing
NiCads with ‘dry’ cells. In equipment
such as portable transceivers, satis-
factory operation depends greatly on
the available supply voltage. Some of
this equipment is designed to operate
from NiCad cells while other is intended
to use ‘dry’ cells. Most such equipment
has a specified operating range of
voltages and attempted use outside of
this range will result in severely
degraded performance, no operation at
all, or possible damage to the equip-
ment. Typical ranges for nominal 12 V
equipment are 11 Vto 14 Vor 10 V to
15 V. There is a temptation to replace
carbon-zinc or alkaline cells with an
equal number of rechargeable NiCad
cells but because of the difference in
terminal voltage (1.5 V as compared to
1.2 V), a fully charged NiCad battery
may not meet the minimum voltage
requirements of equipment.

Figure 2 shows the performance of
various battery types in a piece of 12 V
rated equipment such as a portable
transceiver. Note that if provision is
only made for eight cells, then replace-
ment with lower voltage types can
result in insufficient supply for the cor-
rect operation of the equipment. Often,
the mere fact that the equipment
operates at all under these conditions is
more a tribute to the designer than the
performance of the power source! On the
other hand, replacement of NiCad cells
with ‘dry’ cells could allow the equip-
ment voltage specification to be
exceeded.

Replacement or recharging

Which is best here will depend very
much on the user requirement. For ex-
ample, a transceiver used by emergency
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Figure 2. The performance of various battery types in a 12 V operated handheld transceiver. Note that you
cannot expect to replace eight dry ceils with eight NiCads.

services might be more quickly restored
to service by replacement of batteries
than by recharging. For personal use,
where failure due to battery discharge
is not so critical, recharging may be
acceptable. If the equipment is in heavy
or continuous use then recharging may
be a viable alternative to replacement.

The cost of any option will depend on
how often replacement is required, the
higher initial cost of rechargeable cells,
(and you may need more of them), the
cost of a charger and the cost of an
additional battery pack if operation is
needed while recharging is in progress.
Another important factor, especially in
an emergency environment, is the
availability of power for recharging. If
such a source is not readily accessible, a
user may be ill-advised to use recharge-
able batteries at all.

Operational life

The effective operational life of a
battery may become very important
if access to replacement or recharged
cells is difficult. As can be seen from
Figure 2, the NiCad cells under this
load will supply power for about 15 hours
of operation. This is conditional on the
battery being fully charged and in good
condition. Ordinary carbon-zinc cells
will provide about the same service life
and heavy duty ones about twice this.
Alkaline cells can be expected to have a
greater operating life, about three times
or better, than either NiCads or carbon-
zinc as compared here.

There is a further factor which should
be considered where the use of NiCad
cells is contemplated. It has become
recognised that NiCad cells tend to
develop a ‘memory’ of their usage pat-
tern. What appears to happen isthat if a
cell is used to say only 50% of capacity
and then recharged, after a few cycles of

this pattern the cell then becomes only
capable of delivering 50% of rated
capacity before going ‘flat’. This
condition can be reversed by correctly
cycling the cell through several dis-
charge and charge cycles, but unless this
condition is recognised as developing, it
may seriously degrade the operational
life of the equipment in which it is used.

Shelf life or self discharge

All cells will discharge by themselves
when not in use, to a greater or lesser
degree. This self discharge will deter-
mine the length of time for which a cell
can be left unused and still be able to
deliver a reasonable proportion of its
original charge. The major factors which
influence the rate of self discharge are
storage temperature, amount of charge
at storage, and the condition of the cell.

100

30

LOW DISCHARGE RATE CELL

70 4

60

HIGH DISCHARGE

o RATE CELL

STANDARD CARBON-ZINC DRY CELL

LEAD-ACID (CAR BATTERY)

NICAD RANGE

The definition of shelf life is some-
what variable, but for carbon-zinc and
alkaline cells appears to be the time
taken to decrease to 90% of initial
capacity. Accepting this definition then
gives the following approximate storage
lifetimes for cells in good condition.

Carbon-zinc cell — 8 to 9 months

Alkalinecell — Over2years.
NiCad cell — 3 days to 4 weeks.

These storage times are based on a
constant temperature of about 20°C to
25°C. Storage life may be improved by
storing the cells at 5-10°C. Generally,
higher temperatures cause more rapid
degradation. Storage life is also shown
in graphical form in Figure 3. An
approximation for a lead-acid car bat-
tery type cell is shown for comparison.
NiCad cells appear to show up poorly in
this regard and some manufacturers
now claim to have substantially
improved this characteristic. The self
discharge of NiCad cells depends on the
type of cell, whether it is intended for
high or normal current discharge. The
condition of the cell is also important,
whether it has been cycled correctly, the
age (number of cycles), the environment
in which it has been used and the state
of charge at storage.

Consideration of the information pro-
vided here may be able to assist you to
make a better informed decision as to
the best power source for your battery
operated equipment. It is not practical
to cover all the eventualities and appli-
cations in a short article, but at least
this should provide some guide to the
cost effectiveness and practicability of
the battery that you select. Most
manufacturers will provide design and
engineering data on request should you
need to make a more detailedanalysis of
your particular needs. P
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Figure 3. All secondary cells self-discharge, which gives them a certain ‘sheit lite’. Here, the self-
discharge characteristics of the various cells are shown. A lead-acid cell is inciuded tor comparison.
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MAGNIFICENT! NEW 5000

DAVID TILLBROOK HAS DONE IT AGAIN!! 5000 SERIES 1/3
* ok k k A& Kk ok Kk Kk K K K

2000 SERIES GRAPHIC EQUALISERS

SPECIFICATIONS:
Signal-to-Noise: —102d8
with respect to 1 Volt
Frequency Response:
12Hz — 106kHz to —1dB
Boost/Cut: 14dB (28dB
total )
Distortion: 100Hz-0.007%
TkH2-0.007%
10k Hz-0.008%
(essentially irrepective of
cut or boost)
Current consumption (DC)
Approx 100mA @ * 15v
(Requires 30V AC CT)
Output short-circuit proof.

ALL IC
SOCKETS
§ PROVIDED

AUSTRALIAN (NOT HONG KONG)
MADE — SPECIAL BUILT RACK :

CABINET — QUALITY !

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

This new component, a 1/3 octave equallser, gives you ABSOLUTE CONTROL over the acoustics of your particular listening enviroment. Y ou
get 3 SEPARATE CONTROLS for every octave of audio bandwidth to virtually eliminate the subtie nuances that are particular to your listen-
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 wili have to buy 2 (for stereo). Quite a lot of money — but worth itif you want the best.

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

For those whose budget doss not extend to punched heavy gauge front panel with silkscreened front I

$389, may we suggest the 2010MkI| A octave panel to match the other 5000 components. It is absolutely %& on yg;s

(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 MONDLITH “BLUEPRINT"
*

*One Swallow does not make a spring’

Neither does a few gold RCA sockets!
Several ol our competitors are imitating out “Blueprint “preamp by adding a few bits and pieces_ natably
gold plated RCA socket! to their standard kits. Unfortunately they have missed the point. We supply
gold plated sockets in our “Blueprini™ preamp but only where it makes sense to do this, i.e on the
tnputs -~ NOT the outputs. 16 gold sockets are provided by us. This, however, does not make a “Blue-
prnt”, THIS DOES

Low capacitance screened cable - 12 metres of it. NOT Taiwanese cable & supplied in other kits. Dut

Cable costs us NEARLY 5 TIMES MORE than the Vaiwanese stuff.

Oviginat ETI designed front panel. Not an “A0APTION". Qur front panel 15 by far the nicest.

Factory pre-tinned PCB's to reduce chances of dry or noisy sulder joints.

Quality LEDs, pohshed finish, multicoloured display

1C sockets on ling amp board

Special rear panel,

Special low noise selection LM394H NOT CH device in M.C preamp.
O N L Y Thermaltoy (U.S. made) heatsink on 7805 regulator
English Lorlin setector switches.
Apart trom the 16 gold ACA’s we throw in e°palt of gotd plated fine RCA plugs = woith §5.
Sprciat Nylon resr panel grommets
Once again, imitation is the sinceres( form of Hattery. The Black Monotith 5000 Moslet Power Amp has $2 99 So don’t “Swallow™ the facts before they ate properly digested |}
the followng EXCLUSIVE features: You cant make asilk purse out of a sow’s rar, Send SAE tor full specs

Beryiluim Onide (Space Age ceramic) TO-3 washers. {Not Himsy mica)
Jig drilled and entruded heavy gauge, snodised heatsink bracket
SUPERFINISH front panet, STILL THE BEST now with hiind tapped holes.
New heavy duty heatsinks for the driver transistors. 100° extra heatsink area and black anodised lor
greater ethiciency. {Not in original design).
Ventlation holes in metalwork at critical points. (Notin original design).
Extra 3 pin OIN socket on rear panel (total 2) to power new 5000 components. {1/3rd Octave 5000
seties Equaliser coming soon’). Not in onginal design bul niwy & must with the oew additions in the
tamily
'F YOU THINK THAT YOU CAN SAVE MONEY ON THESE KITS ASK YOUR SUPPLIER IF HE
WILL GIVE YOU ALL OF THESE FEATURES AT THE PRICE. MAKE SURE THAT YOUGETITIN
WRITINGY
A PRICE RISE ON BOTH KITS fi.e. SALES TAX AND METALWORK ETC.} IS EXPECTED SOON!
BUY THE BEST FOR NO MORE

G LT S BLUEPRINT $275

SPECIFICATIONS ET447BMM Movin,

POWER OUTPUT Around 100W RMS into 8 chms B e
FREQUENCY RESPONSE  8Hz to 20kHz, +0 — 0,448 SP E C ' F I C A ' | 0 N s e Bt S o e o .
2,8Hz 10 85kHz, +0 — 3dB

Note: these figures are determined soley by passive Yora Harmonie

filters E‘-‘:ﬂ'::;n ut slgne
LNJ»[I'JT SENSITIVITY 1V RMS for 100W output it Frequency Remonse n: i our 5 “ - Le 138y o -
= 100dB beiow full output {ffat ovel inpu (~<onfoms lo a 4T

;l?’las - -I‘Isdﬂ”bolg'w 'ull(oul ul,‘(ﬂnt,zokﬂl b.n;:wiq‘trgw Ghmortion e e Sataion Eya S NIER y g :"' 1 -

n A ONIC <0,001% at 1kHz (0,0007% on prototypes) st 101 O
OISTORTION output using 8 #56V supply rated at 4A continuous S/N nore o o0t 10 g oo Mowing TP 7898 924 ssap
S <0,003% st 10kHz and 100W [l d o
D"\’S;’gnﬂ;/’lngC %0&2?‘0&;:1‘7;:’:,3‘%u.nc1u tess than 10kHz and alt MM it macter tuh, wih o0t 10 1l ;m:‘r:_:":.‘:onu PR )
TOTAL HARMONIC BRtsimines by 2nd harmonic distortion (ses sbove)} e o e W RO e ¥ N
DISTORTION 9208 A weighted Nowss e
INTERMODULATION <0,003% at 100W {50Hz snd 7kHz mixed 4;1)} MC inout 1 v et ar
DISTORTION ot V et stier MIAA nput shoried

st 2004V ¢ S A 2
STABILITY Unconditivat VdB far 7508 A weighwa 4oV “a" atter MIA ut horted




SERIES COMPONENT

OCTAVE GRAPHIC EQUALISER — BRILLIANT!!
* , SR, A g

8 CHANNEL MIXER
KIT

The Jaycar BOOZ Miner was oniginally conceived 10 be the successor 1o the very poputar ETI4 14 Master Mixer
The 414 was baically configured as 8 ‘stage’ maer and sutfered from & number of severe technical limitations
notably poor uynal-tonolse figures. Enormous advances in Audio IC*s have occurred since the 414 was de
sagned. Jaycar engineers have taken sdvantage of this. The incredibly low nosse snd distortion figures of the
BO02 are & testimony 10 the sound basic design of the mixer coupled with the performance capabuiity ol these
IC’s, Whilst the BOOZ is the ideal 8 channel compact stage mixer, other applications have been kept i mind.
AS A “STUDIO™ MIXER. The prime requirement ol a studso mexer is that # must be quiet — i.e. have good
S/N. Due to the tact that the “‘miracle” 5534 IC’s are used in the 8002 studio applications are entirely teavible
in addition to ths. metal film resntors are used in cntical signal areas.
AS A DISCO MIXER. The balanced input featurs of the 8002 1s not really necessary for daco use. This sec
1on can easily be bypassed with vithes 8 moving magnet (Dynamic Cartridge) preamp, or a moving coil preamp
The senutide tormat ol the 8002 and tremendous equalization facifities thould make this mixer popular tor

dixo use.

— Balanced (600 Ohm) Mic. Inputs/Line Inputs. Send SA‘E for

— Cannon ConnectorsEinclt:'ded in the pric:.' 3 full details +

— Bass, Mid & Treble Equalization on each Input, .

— “Effects’’ (i.e. Echo eqtc.) capability. details on }ISE

— Foldback and Stereo Pan on ALL 8 Inputs. as stage mixer

— 60mm Slide Faders used throughout,

— 19" Rack Mount capability {or Console Mount). \

— Professional Black Front Panel with Format borders & muiti-
coloured knobs to assist function identification.

— VU Metering.

Never betore has such » comprehensive cay performance computer been
offered at such a low price!l Once again miracle microprocessor techno-
® logy has enabled us to pass enormous savings on to youll

But don't let the tow cost fool you. The “Voyager'’ car computer IS THE
MOST COMPREHENSIVE PROOUCT THAT WE HAVE SEEN. No other

car computer matches this one AT EVEN TWICE THE PRICEI You could
buy a $20,000 Hotden and not get a better car computer !l
Just check the features. We are sure that you wilt calculate that the ‘"Voy-
ager'’ represents outstanding vatue!
COMPLETELY BUILT
AND TESTED -
NOT A KIT!! “I0e

N

. X BX )

IDEAL‘
RALLY
MADE =
IN ENGLAND! COMPUTER!
— QUALITY!!

FEATURES

INSTANT FUEL CONSUMPTION IN LITRES/100KM AND
MPG!t (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 unbelisvable array ot mounting
contigurations, on dash, under dash or stalk mount ALL instatiation hard-
ware is supplied {even a roll of insulation tapeti) as well, of course, as the
specd and fuel sunsors. A tavishly illustrated installation manuasl is provided
as woll as acomprehansive operators manual.

A typically competent EA/ETI reader would be able
to install this unit in 34 hours.

FOR KITS
125 York Street, Sydney 2000
Phone: 264 6688 Telex: 72293
“Nevlilles Corner’’
Cnr. Carlingford & Pennant Hills Road,
Carlingford
Phone: 872 4422
Mail Orders To: Box K-39 Haymarket
Sydney 2000

MAIL ORDER BY
BANKCARD VIA

‘super siren’

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: EA11/82  EROM $5.00

POST AND FACKING CHARGES NEW SHOP HOURS
$56-$9.99 131.20) $10$24.99 ($2.40) Mon-Fri 8.30 10 §.30pm
$26-$49 99 ($3.50) $50$99.99 ($4.60] Sat 830 10 12.00pm
$10Q up ($6 201 Thurs ndght 1o 8.30pm
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very versatile chip indeed.

THE 4007UB is the simplest chip in the entire CMOS range. It
contains little more than two pairs of complementary
MOSFETsS, plus a simple CMOS inverter stage. All of these
elements are, however, independently accessible, enabling
them to be configured in a wide variety of ways, thereby
making the IC the most versatile in the entire CMOS range.
The 4007UB is an ideal device for demonstrating CMOS
principles to students, technicians and engineers. It is some-
times known as the ‘design-it-yourself CMOS chip, and can
readily be configured to act as a multiple digital inverter,
NAND or NOR gate, transmission gate, or as a uniquely
versatile ‘micropower’ linear amplifier, oscillator or multi-
vibrator. We'll look at some practical examples of these
applications later. In the meantime, let’s look at 4007UB basics.
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Figure 1a. Functional diagram of '—L \ "—L
the 4007UB dual CMOS pair plus ’
inverter. " I X £ ol
]
4 Q—I p-CHANNEL MOSFET
& ' b o3
' )
- "l
IN A1

5k F—JD
3 e

s n-CHANNEL MOSFET
S

Figure 1b. Internal input protection
network (within dotted lines) on each
input of the 4007UB.

Basics: digital operation

Figure 1a shows the functional diagram and pin numbering of
the 4007UB. Each of the three independent input terminals
of the IC is internally connected to the standard CMOS pro-
tection network shown in Figure 1b. All MOSFETS in the
4007UB are enhancement-mode devices; Q1, Q3 and Q5 are
p-channel MOSFETSs, and Q2, Q4 and Q6 are n-channel
MOSFETs. Figure 1c shows the terminal notations of the two
MOSFET types; note that the B terminal represents the bulk
substrate.

The term ‘CMOS’ actually stands for ‘Complementary Metal
Oxide Silicon field-effect transistors’ and it is fair to say that
all CMOS ICs are designed around the basic elements shown
in Figure 1. It is thus worth getting a good basic understanding
of these elements. Let’s look first at the digital characteristics
of the basic MOSFETSs.

Figure 1c. MOSFET terminal
notations. G = Gate. D = Drain.
S = Source. B = Bulk substrate.

Using the 4007UB ‘FETset’ IC

The 4007UB comprises two pairs of complementary
MOSFETs and a simple MOSFET inverter stage, all
independently accessible, which makes this simple IC a

Ray Marston

The input (gate) terminal of a MOSFET presents a near-
infinite impedance, and the magnitude of an external voltage
applied to the gate controls the magnitude of source-to-drain
current flow. Basic characteristics of the enhancement-mode
n-channel MOSFET are that the source-to-drain path is open
circuit when the gate is at the same potential as the source, but
becomes a near short-circuit (a low resistance) when the gate
is heavily biased positive with respect to the source. Thus the
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Figure 2. Digital inverter made
from n-channel MOSFET.
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Figure 3. Digital inverter made from
p-channel MOSFET.

n-channel MOSFET can be used as a digital inverter by wiring
it as shown in Figure 2. With a logic 0 (zero volts) input the
MOSFET is cut off and the output is at logic 1 (positive rail
voltage), but with a logic 1 input the output is at logic 0.

Basic characteristics of the p-channel enhancement-mode
MOSFET are that the source-to-drain path is open when the
gate is at the same potential as the source, but becomes a
near-short when the gate is heavily biased negative to the
source. The p-channel MOSFET can thus be used as a digital
inverter by wiring it as shown in Figure 3.

Note in the Figures 2 and 3 inverter circuits that the on
currents of the MOSFETS are determined by the value of R1
and that these circuits draw a finite quiescent current when
they are in one of their logic states. This snag can be overcome
by connecting a complementary pair of MOSFETs in the
standard CMOS inverter configuration shown in Figure 4a.
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Here, with a logic 0 input applied, Q1 is shorted, so the output
is firmly tied to the logic 1 (positive rail) state, but Q2 is open
and the inverter thus passes zero quiescent current via this
transistor. With a logic 1 input applied, Q2 is shorted and the
output is firmly tied to the logic 0 (zero volt) state, but Q1 is
open and the circuit again passes zero quiescent current. This

Figure 4. Circuit (a), truth
table (b) and standard
symbol (c) of the basic
CMOS digital inverter.

]
L
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‘zero quiescent current’ characteristic of the complementary
MOSFET inverter is one of the most important features of the
| CMOS range of digital ICs, and thre Figure 4a circuit forms the
basis of almost the entire CMOS family. Figure 4c shows the
standard symbol used to represent a CMOS inverter stage.
Q5 and Q6 of the 4007UB are fixed-wired in this inverter
configuration.
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I/ | Figure 5. Typical gate-voltage to
s 10 is drain-current characteristics of an
Vas n-channel MOSFET.

Basics: linear operation

To truly understand the operation and vaguaries of
CMOS circuitry, it is essential to understand the linear
characteristics of basic MOSFETs. Figure 5 shows the typical
gate-voltage to drain-current graph of an n-channel enhance-
ment mode MOSFET. Note that negligible drain current flows
until the gate voltage rises to a ‘threshold’ value of about 1.5 to
2.5 volts, but that the drain current then increases almost
linearly with further increases in the gate voltage.
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Figure 6. Methods of biasing an n-channel 4007UB MOSFET for use as a
linear inverting amplifier.

| Figure 6 shows how to connect an n-channel 4007UB
MOSFET as a linear inverting amplifier. R1 serves as the
drain load of Q2 and R2-Rx bias the gate so that the device
operates in the linear mode. The Rx value must be selected to
give the desired quiescent drain voltage; the Rx value is
normally in the range 18k to 100k. If you want the amplifier to
give a very high input impedance, wire a 10M isolating
resistor between the R2-Rx junction and the gate of Q2, as
shown in Figure 6b.

Figure 7 shows the typical Ip to Vpg characteristics of an
n-channel MOSFET at various fixed values of gate-to-source
voltage. Imagine here that, for each set of curves, Vg is fixed
at the Vpp voltage, but that the Vpg output voltage can be
varied by altering the value of drain load Ry.. The graph can be
divided into two characteristic regions, as indicated by the
dotted line, these being the triode region and the saturated
region.

When the MOSFET is in the saturated region (with Vpg at
some value in the nominal range 50% to 100% of Vgg) the
drain acts like a constant current source, with it’s current
value controlled by Vgg. A low Vg value gives a low constant-
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Figure 7. Typical Ig to Vg characteristics of the n-channel MOSFET at various
tixed values of Vq.

current value, and a high Vgg value gives a high constant- §
current value. These saturated ‘constant-current’ character-
istics provide CMOS with its short-circuit proof feature and
also determine it’s operating speed limits at different supply
voltage values.

When the MOSFET is in the triode region (with Vg at some
value in the nominal range 1% to 50% of Vg) the drain acts
like a voltage-controlled resistance, with the resistance value
increasing approximately as the square of the Vg value.

The p-channel MOSFET has an I to Vpg characteristics
graph that is complementary to that of Figure 7. Consequently,
the action of the standard CMOS inverter of Figure 4 (which
uses a complementary pair of MOSFETs) is such that it’s
current-drive capability into an external load, and also it’s
operating speed limits, increases in proportion to the supply
rail voltage.
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Figure 8. Typlcal voltage transfer characteristics of the 4007UB simple
CMOS inverter.

Figure 8 shows the typical voltage-transfer characteristics
of the standard CMOS inverter at different supply voltage
values. Note (on the 15 V Vpp line, for example) that the
output voltage changes by only a small amount when the input
voltage is shifted around the Vpp and 0 V levels, but that when
Vi, is biased at roughly half-supply volts a small change
of input voltage causes a large change of output voltage.

v,

Figure 9. Method of biasing the
simple CMOS inverter for linear
operation. Typical gain and band-
width performance figures are
30 dB and 2.5 MHz at 15 V supply,
40dB and 710 kHz at5 V.
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Typically, the inverter gives a voltage gain of about 30 dB
when used with a 15 V supply, or 40 dB at 5 V. Figure 9 shows
how to connect the CMOS inverter for use as a linear amp-
lifier; the circuit has a typical bandwidth of 700 kHz at 5 V
supply, or 2.5 MHz at 15 V. »




ALTRONICS ... ALTRONICS ... ALTRONICS ...

I'M BUREDING Awe &4

buloppy FIRST TWO

what am [ raving about? Well, having one of the World’s finest home stereo systems
(the brilliant ETI 5000 series amp and preamp together with my beloved B & W DM Il
loudspeakers of course!), 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 the other page of

this ad. Cheers &'
QIGITAL FREGUENCY METER
500 MHZ, 7 DIGIT RESOLUTION PLUS FUNCTION GENERATOR WITH GREAT NEW MOSFET PA AMPLIFIER

PERIOD MEASUREMENT FEATURE DIGITAL DISPLAY KIT FROM ETl 150 watts power output.
See June '82

6y ORTAL FREQUENCY METER

L9373 w @

oo
IMPORTANT NOTES:

(1) This project Is well within the scope of the
‘‘not so experienced” as virtually all components
are contained on a single PCB

$o "7 i%

UNCONDITIONALLY STABLE - SOUND
STUDIO SPECIFICATIONS

{2) ALTRONICS USEEONALV'TSE Sl:‘EF%I;Ilgg EA's new Function Generator covers the OQUTPUT IMPEDANCE Selectable to low Z

INTERSCIL LS| — BEWARE frequency range from 15Hz to 170kHz in three voice coil or 100V or 70V line out

S'J'%IL';‘:TDE%?G:OT CONFORM, TO' THE ranges with coarse and fine frequency controls. INPUTS 2 mic Inputs HI or low Z with
: An economilcal 4-digit display has been in- speech filter,

* Screened front panel * Bright high efficlency corporated to eiiminate dial calibration. Sine 1 Aux. input.

7 segment dlisplay ® Frequency ranges wave distortion can be trimmed to around 0.5%. * Low noise 5534 op amps used.

%;le‘_)s?;;‘el, o.'s,? N;:‘{lhglod?r?e'f"‘z (;VI'"' lomllor;aol See EA April, 1982 * Noble W/wound power resistors used in

seconds, * 4 perlod measuring 'alnge;l.' l'O.'IIOO K 2505 385 00 output stage for guaranteed stability.

and 1000 input cycles give 0.1uS resolution. | K 2ZOUO . . ... ... ... ... 3

* High Input sensitivity 10mV to 30MHz, ** + ALTRONICS EXCLUSIVE » » »

100mV at 50MHz @ 1M jnput impedance, All due respects to ETI!, but we felt the
200mV at500MHz @ 75 ohms input impedance. original case was lousey S0 we've brought

* High accuracy typically better than .005%/ ALTRON'CS POWER SUPPLY out ours utilising our snazzy H 0400 Black

count uncalibrated, Rack Cabinet
Costs a fraction of commercial counters. BASED ON EA LM 317K PROJECT ! o
EXCLUSIVE ALTRONICS KIT FEATURES: Every workshop, school and hobbyist It looks terrific!! And for this month only,

* IC sockets provided throughout, should get one now! it's the same price as the original version
* Low aging 10,000 MHZ XTAL.

* Thermalloy heatsink for 5V regulator.
.

K 5035 ... ONLY $239.00
Quallty Pactec Instrument Case
K 2500 (50 MHZ version) . . . . . $119.50
K 55 sl 3 2600 GO ANYWHERE 240V PWR.KITS

(add for 500 MHZ version) See EA May and June B2. These great new inverter
kits enable you to power 240V appliances for your
car, caravan or boat. (From Standard 12V

car battery.)

* THE EVER POPULAR * * Overload and short clreuit pro(c(ed. 40 WATT
MUSICOLOUR IV EA PROJECT * Full voitage and current metering. Sults small appliances, i.e. turntable, tape deck,

* 3-32 voit output at 1| AMP,
shaver etC. Variable frequency adjustment
3 Yses LM 3171 varlable regutator. enables accurate speed controi of turntabie

| d MUSICOLOUR 1V * Full instructions and every last part included. t
o o o o " ' motors.

" ois ) VALUE PLUS!

" K 3200 » Ao mME Bl $39.95
Combination Colour Organ and Light Chaser. Ic
Four channel colour organ. Internal micro- Sock.els
phone or connect to speakers for colour organ Provided
operation. (The lights connected to each VAL Cabag irann
channel pulse in beat to the music proportional 1S veten K6700 $55.00
to portion of frequency spectrum concerned.)
Four chaser modes forwatd and reverse. Out- 300 WATT

put lamp load capacity a massive 2400 watts

that’s 100 party globes. Full instructions
and every last nut and bolt included. Great
for parties, shop signs, display windows etc.

Fully regulated and overload protected
XTAL locked frequency.
* * * * *

K1004 ... L. $79.50 Use to power hi-fi, TV sets and for
QAPAFI'LAN(Z‘E F’ME'I'E"I;? e emergency lighting. .
HIGH FIDELITY AM '.()E)f;;’osl‘-? 24uos§/ra!:Ma?llgrso()::§:\;e’Ie?sg’:‘e;h} LED
Sounds every bit as good as FM e fuit instroctions. L Of parts
- . TH « s+ EXCLUSIVE TO ALTRONICS » #* »
W'th thIS abSOIU;te'y bl'l“lant Each kit now includes precislon measured
EA Pro]ect capacitors for accurate calibration of each
range.
Project 82 AR12 — See December EA K2520. ... .. a. PP $45.00
*« Gold piating on both PCB edge and edge
NEW ETI 162 POWER SUPPLY ey, et o .
* Low e rat rallel resonant L used.
0-30V at 1 amp . S:cke“(gs lo: aellr:::":. :
KE750u ix ivciatia j am $199.50
Frankly, we felt AM was dead and buried for
the serious audio buff — when EA told us ELECTRONIC

their new wide band AM tuner had 16KHz
bandwidth and made AM sound like as never

FLOURO STARTER

: . +  Overload and Short Circuit Protected.
Eefoye hwe were still not convinced. But on +  Full Voltage and Current Metering, See EA October 1982
earing the New EA AM Tuner, | for one was + Fully variable voltage and adjustable Y
astonished — AM Broadcasts now sound current limitin ¢ S
incredible, there is no other word for it. Exclusive — Fully SE.C. Certified Malns Wt
. ranstormer supplied.

?I?d the' QKTZ Whis"eh filter really wo'.‘“! It you're considering buying this kit from Flouro

e result is clear smooth sound reproductno.n vour local supplier or one of our competit- Tubes
}hat will be a joy to every constructer on this ors — first ‘rin Eand ask :hem if (hE mains g v
antastic tuner project. transformer is 5.E.C. certified to ASC126 i
st T l? j R enosnare st it . Exten,ds the life of your flouro tubes by

e Altronics Kit includes rack box and every So why not give us your order? An Altronics 1,000's of hours.
last nut and bolt — even solder. Quality Kit speaks for itseif and with our « Instant “ON” — no more flickering at
Full instructions included. overnight Jetservice we guarantee to deliver switch on.

to your door faster than your local supplier,

K5200 . ........... ... .$249.00

BANKCARD JETSERVICE-DELIVERY N

LTRONICS .. 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

L4 Nov. & Dec.

SPECIFICATIONS:
Noise — at zero gain and 20 KHZ Bandwidth
tyril:aily .007%. Bandwidth — 12HZ

- 102 db. Distortion 1 KHZ —
105 KHZ + 0 — 1 db. Boost/Cut + and

ALTRONICS EXCLUSIVES:

* ANl 1C sockets provided * Quality series Racking Case supplied * Genuine
Philips Sylgneucs Low Noise 5534 1C op amps supplied * Specially imported high
accuracy linear slide potentiometers employed for precision control adjustment.
(NOTE: Not compromise *“Nuil Centre” types that some suppliers offer.)

$199.50

See ETI Magazine November 1982

STUDIO FORMAT
ETI 5000 STEREO CONTROL PREAMPLIFIER

There have been countless accolades exclaiming this brilliant design by Australia’s
top audio design engineer David Tilbrook — and with good reason!

As a demonstration of our faith in this classic designed preamplifier we proudly
release the STUDIO FORMAT 5000 PREAMP which includes some very worth-
while refinements as detailed here:

* Gold plated RCA Jacks on all phono inputs * 1 x pair gold plated RCA Line
Plugs, supplied * Military spec, National Semiconductor LM 394's empioyed
* Low capacitance screened cable, supplied; 1C sockets provided throughout;
Multicoloured led display * Metal film 1% resistors used throughout all audio
circuitry * Pretinned PCB's # Satin Black brush finished, aluminium control knobs

DELUXE STUDIO FORMAT 5000 PREAMP KIT Complete kit
includes atl ETI specified parts plus the Studio Format Package. Full instruction
booklet included. SEE ETI MAG. JULY '‘81—OCT. '81 FOR FULL DETAILS.

$275.00

ETI"S BRILLIANT NEW
DIRECT-CONNECT COMPUTER MODEM

Employs unique 'Commutated Filter' design over-
coming virtually ali the problems Involved with
conventlonal modems.

Super flexible unit facilitates communications
between computers over cables, the telephone net-
work and radio links.

Unit connects to a standard RS 232 interface and is
capable of both 1200/75 Baud and 300/300 Baud
transmission and reception * Line switching; answer
and dialing facillties 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.

K 9644 (See ET1 Oct 82) $169.50

MODEM MONITOR AND CASE OPTION 1

’s;—f/i

Having buiit 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 compeonents
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 semls

facilitate David Tilbrook's classic power amplifier, Listening tests prove It

surpasses even the best in conventional ampiifiers in low fatique, high definition
audio. Completely uncoloured crisp sound purity.

EVEN BETTER: This beautifully

engineered amp design Is based

principally on two identical printed

clrcuit boards with a minimum

x of other wiring, thus enabling even

a relative ‘*beginner™ to accompiish

building 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: B 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: Unconditional 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 ETI design (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

silk screened front panel.

EXCLUSIVES: * LED Monitoring of channel cutout * Fujitsu 10 amp relays

* ALTRONICS Kit, stereo unit complete to last nut boit and washer * Input/

Output speaker cable terminals supplied.

Install it in minutes no AC or DC connections required — simply connects
into the left and right channel speaker lines.

K 5050 Stereo Rack Version

NEW UNIVERSAL DC-DC INVERTER
SEE ETI MAG. SEPT. 1982

Rated at 200 watts this versatile inverter can be simply
configured for virtually any desired input/output
voltage required by the winding format of T2,

Typical input voltages: 12/24/32 V. Typical output
voltages available: + 50, + 15, + 40, 1400 V.

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 audible 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 Kkit, Including all winding wire.

K 6505 Includes Metal Case $37.50

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
vanel and all terminals supplied.

BANKCARD JETSERVICE

DELIVERY NEXT DAY

$2 DELIVERY AUSTRALIA WIDE we process your
order the day received and despatch via Australia 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 IT? Airight you cynics just try
us! Weight Iimit 3.3kgs. Jetservice cannot deliver to P.O.
box numbers (Australla Post would have a fit)

$10.00 HEAVY HEAVY SERVICE — AUSTRALIA-
WIDE AIll orders over 10kgs must travel on the heavy
service, that Is road express. Delivery 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 ...
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Figure 10. Wiring three simple CMOS

inverters in series (a) gives the equivalent

of a B-series ‘buffered’ CMOS inverter, . h
which has the transfer characteristics ° 5
shown in (b). ©)

Wiring three simple CMOS inverter stages in series (Figure
10a) gives the direct equivalent of a modern B-series ‘buffered’
inverter stage, which has the overall voltage transfer graph
shown in Figure 10b. The B-series inverter, typically gives
about 70 dB of linear voltage gain, but tends to be grossly
unstable when used in the linear mode.

15 T

[ ' I

(mA)
5t
{
|
Figure 11. Drain-current transfer
§ characteristics of the simple CMOS
o 5 v 10 15 inverter.

Finally, Figure 11 shows the drain-current transfer char-
acteristics of the simple CMOS inverter. Note that the drain
current is zero when the input is at zero or full supply volts, but
rises to a maximum value (typically 0.5 mA at 5 V supply, or
10.5 mA at 15 V supply) when the input is at approximately
half-supply volts, under which condition both MOSFETSs of the
inverter are biased on. In the 4007UB, these on currents can be
reduced by wiring extra resistance in series with the source of
each MOSFET of the CMOS inverter; we use this technique in
the 'micropower’ circuits shown later in this article.

Using the 4007UB

The usage rules of the 4007UB are quite simple. In any specific
application, all unused elements of the device must be dis-
abled. Complementary pairs of MOSFETSs can be disabled by
connecting them as standard CMOS inverters and tying their
inputs to ground, as shown in Figure 12. Individual MOSFETs
can be disabled by tying their source to their substrate (B) and
leaving the drain open circuit.

Vool+ve) Voo(+ve)

Vpgl+ve)

ov

Figure 12. Individual 4007UB complementary MOSFET pairs can be
disabled by connecting them as CMOS inverters and grounding their
inputs.

In use, the input terminals must not be allowed to rise above
Vpp (the supply voltage) or below Vgg (zero volts). To use an
n-channel MOSFET, the source must be tied to Vgg, either
directly or via a current-limiting resistor. To use a p-channel
MOSFET, the source must be tied to Vpp, either directly or via
a current-limiting resistor.

Vool+ve)

pay
Figure 13. 4007UB triple inverter.
Vpol+ve)

12

INVERTER

BUFFER

p o

Figure 14. 4007UB inverter plus non-inverting buffer.

Practical 4007UB circuits: digital

The 4007UB elements can be configured to act as any of a
variety of standard digital circuits. Figure 13 shows how to
wire it as a triple inverter, using all three sets of complementary
MOSFET pairs. Figure 14 shows the connections for making
an inverter plus non-inverting buffer; here, the Q1-Q2 and
Q3-Q4 inverter stages are simply wired directly in series, to
give an overall non-inverting action.

The maximum source (load-driving) and sink (load-
absorbing) output currents of a simple CMOS inverter stage
self-limit at 10-20 mA as one or other of the output MOSFETs
turns fully on. Higher sink currents can be obtained by simply
wiring n-channel MOSFETs in parallel in the output stage.

Vool#ve)
o 2
w L }_Ioz = our
“'06 Q4
10
l
" o

Figure 15. 4007UB high sink-current inverter.

Figure 15 shows how to wire the 4007UB so that it acts as a
high sink-current inverter that will absorb triple the current
of a normal inverter. Similarly, Figure 16 shows how to wire
the IC to act as a high source-current inverter, and Figure 17
shows the connections for making a single inverter that will
sink or source three times more current than a standard

inverter stage. Vool #ve)
Vool#ve) o F L

=, | Pa
L
[

P ov

T\

”Lov

Figure 16. 4007UB high source- Figure 17. 4007UB high-power in-

current inverter. verter, with triple the sink- and
source-current capability of a
standard inverter.
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Figure 18. 4007UB two-input NOR gate.

The 4007UB is a perfect device for demonstrating the basic
principles of CMOS logic gates. Figure 18 shows the basic
connections for making a two-input NOR gate. Note that the
two n-channel MOSFETS are wired in parallel so that either
can pull the output to ground from a logic 1 input, and the two
p-channel MOSFETS are wired in series so that both must turn
on to pull the output high from a logic 0 input. The truth table
shows the logic of the circuit. A three-input NOR gate
can be made by simply wiring three p-channel MOSFETS in
series and three n-channel MOSFETs in parallel, as shown in
Figure 19. ’_YD_D“""

=) IEUET_L]

LT }»
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Figure 19. 4007UB three-input NOR gate.

Vool*+ve)

our

Ao—00

s, N

Figure 20. 4007UB two-Input NAND gate.

Figure 20 shows how to wire the 4007UB as a two-input
NAND gate. In this case the two p-channel MOSFETs are
wired in parallel and the two n-channel MOSFETS are wired
in series. A three-input NAND gate can be made by similarly
wiring three p-channel MOSFETSs in parallel and three
n-channel MOSFETS in series.

X 2
INfOuT 9

o—f—ev

CONTROL o—4

Figure 21. 4007UB transmission gate or bilateral switch.

Figure 21 shows the basic circuit for using the 4007UB to
make another important CMOS element, the so-called trans-

‘mission gate or bilateral switch. This device acts like a near-

perfect switch that can conduct signals in either direction and
can be turned on (closed) by applying a logic 1 to the control
terminal or turned off (open) via a logic O control signal. Here,
an n-channel and a p-channel MOSFET are wired in parallel
(source-to-source, drain-to-drain), but their gate signals are
applied in anti-phase via the Q1-Q2 inverter. To turn the
Q3-Q6 transmission gate on (closed), Q6 gate is taken to logic 1
and Q3 gate to logic 0 via the inverter. To turn the switch off,
the gate polarities are simply reversed.

The 4007UB transmission gate has a near-infinite OFF
resistance and an ON resistance of about 600 ohms. It can
handle all signals between zero volts and the positive supply
rail value. Note that, since the gate is bilateral, either of its
terminals can function as input or output.

out

(.—w—oh

|- B

| CONTROL &——
11 0=XT08B
1=XTOA

CONTROL

Figure 22. 4007UB two-way transmission gate,,

Finally, Figure 22 shows how the 4007UB can be wired as a
dual transmission gate that functions like a single-pole
double-throw (SPDT) switch. In this case the circuit uses two
transmission elements, but their control voltages are applied
in antiphase, so that one switch opens when the other closes,
and vice versa; the ‘X’ sides of the two gates are shorted
together, to give the desired SPDT action. >
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Figure 23. Typical Ay and frequency characteristics of the linear-mode basic
CMOS amplifier.

Practical 4007UB circuits: linear

We've already seen in Figures 6 and 9 that the basic 4007UB
MOSFETs and the CMOS inverter can be used as linear amp-
lifiers. Figure 23 shows the typical voltage gain and frequency
characteristics of the linear CMOS inverter when operated
from three alternative supply rail values. This graph assumes
that the amplifier output is feeding into the high impedance of
a 10M/15 pF ’scope probe. The output impedance of the open-
loop amplifier typically varies from 3k at 15 V, to 5k at 10 V, to
22k at 5 V, and it is the product of the output impedance and
output load capacitance that determines the bandwidth of the
circuit, increasing the load capacitance or output impedance
reduces the bandwidth.

As you would expect from the voltage transfer graph of
Figure 8, the distortion characteristics of the CMOS linear
amplifier are not particularly wonderful. Linearity is quite
good for small-amplitude signals (output amplitudesupto 3 V
peak-to-peak with a 15 V supply), but the distortion then
increases progressively as the output approaches the upper
and lower supply limits. Unlike a bipolar transistor circuit,
the CMOS amplifier does not ‘clip’ excessive sine wave signals,
but progressively rounds off their peaks.

Figure 24 shows the typical drain-current versus supply-
voltage characteristics of the basic CMOS linear amplifier.
Note that the supply current typically varies from 0.5 mA at
5Vtol125mAatl5V.

In many applications, the quiescent supply current of the
4007UB CMOS amplifier can usefully be reduced, at the
expense of reduced amplifier bandwidth, by wiring external
resistors in series with the source terminals of the two
MOSFETSs of the CMOS stage, as shown in the ‘micropower’
circuit of Figure 25. This diagram also shows the effect that
different resistor values have on drain current, voltage gain
and bandwidth of the amplifier when it is operated from a 15 V
supply and has it’s output feeding to a 10M/15 pF CRO probe.

— B — —
dl
s ° Lt LI 'o | A VourVw) | ganpwioTH
0 12.5mA 20 2.7 MHz
A1 100R | 8.2mA 20 1.5 MHz
560R 39gmAa 25 300 kHz
1k0 25mA 30 150 kHz
sk6 | 600uA 40 25 kHz
10k 370uA 40 15 kHz
100k 40uA 30 2kHz
12 our S
1M0 4uA 10 1kHz
SCOPE
PROBE
—
|
Figure 25. ‘Micropower’

[}
== : 4007UB CMOS linear amp-
1om : lifier, showing method of
reducing Ip, with measured
performance details.

7

It is very important to appreciate in the Figure 25 circuit
that these additional resistors add to the output impedance of
the amplifier (the output impedance is roughly equal to the
R1-Av product) and this impedance and the external load
resistance/capacitance has a great effect on the overall gain
and bandwidth of the circuit. When using 10k values for R1],
for example, if the load capacitance is increased to 50 pF the
bandwidth falls to about 4 kHz, but if the capacitance is
reduced to 5 pF the bandwidth increases to 45 kHz. Similarly,
if the resistive load is reduced from 10M to 10k, the voltage
gain falls to unity; for significant gain, the load resistance
must be large relative to the output impedance of the amplifier.

The basic (unbiased) CMOS inverter stage has an input
capacitance of about 5 pF and an input resistance of near-
infinity. Thus, if the output of the Figure 25 circuit is fed
directly to such a load, it will show a voltage gain of about 30
and a bandwidth of 3 kHz when R1 has a value of 1M, it will
even give useful gain and bandwidth when R1 has a value of
10M and will consume a quiescent current of only 0.4 uA!

The CMOS linear amplifier can be used, in either its
standard or micropower forms, to make a variety of fixed-gain
amplifiers, mixers, integrators, active filters and oscillators,
etc. Three typical basic applications are shown in Figure 26.

A particularly attractive linear application is as a crystal
oscillator, as shown in Figure 27a. Here, the CMOS amplifier
is linearly biased via R1 and provides 180° phase shift, and the
Rx-C1-XTAL-C2 pi-type crystal network provides an additional
180° of phase shift at the crystal resonant frequency, thereby
causing the circuit to oscillate. If you simply want the crystal
to provide a frequency accuracy within 0.1% or so, Rx can be
replaced by a short and C1-C2 can be omitted. For ultra-high
accuracy, the correct values of Rx-C1-C2 must be individually
determined (Figure 27 shows the typical range of values). In
micropower applications, Rx can be incorporated in the CMOS
amplifier, as shown in Figure 27b. If desired, the output of the
crystal oscillator can be fed directly to the input of an
additional CMOS inverter stage, for improved waveform
shape/amplitude.
V4

vDﬂ
X
A RS 1M
l ° A1 1M
= A1 10M INPUT 1
| A2 1M
l INPUT 2
10 R1 1M A3 1M
s INPUT 3
=) o OW R4 1M
5 INPUT 4
N e AR 5 L. " 3}
‘ o y ﬂL oV mn ov ov
e 5 018 . (b) UNITY GAIN 44NPUT MIXER
Voo ov /77 (a)  x10 INVERTING AMPLIFIER (c) INTEGRATOR

Figure 24. Typical I5/Vpp characteristics of the
linear-mode CMOS amplifier.

Figure 26. The CMOS amplifier can be used In a variety of linear inverting ampiitier applications. Three
typical examples are shown here.

30 — December 1982 ETI



v —
X
) 1k TO 270k
I oyt
?: TQ 270k opias l iy
_{[“_‘ XTAL
c — |/
20701000 f Ryl []
by g o=
; 1070 30p (%)
}—T b= 2070 100p
® v ’ f \-
-I, ?h"Q?'IOh /=—
Figure 27. Crystal oscillator using (a) ®
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Figure 28. This 4007UB ring-of-three astable consumes 280 uA at 6 V,
1.6mAati1oV.

Practical 4007UB circuits: astables

One of the most useful applications of the 4007UB is as
a ring-of-three astable multivibrator. Figure 28 shows the
basic configuration of the circuit. Waveform timing is con-
trolled by the values of R1 and C1, and the output waveform
(A) is approximately symmetrical. Note that for most of
the waveform period the front-end (waveform B) part of the
circuit operates in the linear mode, so the circuit consumes a
significant running current.

In practice, the running current of the Figure 28 astable
circuit is far higher than that of an identically configured
B-series ‘buffered” CMOS chip such as the 4001B, the com-
parative figures being 280 uA at 6 V and 1.6 mA at 10 V for the
4007UB against 12 uA at 6 V and 75 uA at 10 V for the 4001B.
The 4007UB circuit, however, has far lower propagation
delays than the 4001B and typically has a maximum astable
operating speed that is three times higher than that of the
4001B.

The running current of the 4007UB astable can be greatly
reduced by operating it’s first two stages in the ‘micropower’
mode, as shown in Figure 29. This technique is of particular
value in low frequency operation, and the Figure 29 circuit
in fact consumes a mere 1.5 uA at 6 V or 8 uA at 10 V, these
figures being far lower than those obtainable from any
other IC in the CMOS range. The frequency stability of the

A1 50M

+10v

L—a our

800 ms

Figure 30. This 4007UB asymmetrical ring-of-three astable consumes 2 uA at
6V,5uAat10V.

ceo= 5 e
11035 Figure 29 circuit is not, however, very good, the period varying

from 200 ms at 6 Vto 80 ms at 10 V.
Figure 30 shows how the 4007UB can be configured as an
asymmetrical ring-of-three astable. In this case the ‘input’ of

wvthe circuit is applied to n-channel MOSFET, Q2. The circuit

_j ov
1. % i-10v
- A

- ov

consumes 2uA at6 Vor5uAatloV.

R3 10k

o1
A A l ' 1N4148
AN N——9

+10V

R2
10M

8
Ly
6 3’

ov
Figure 31. This dual time constant version of the 4007UB astable generates a
very narrow output puise.

Iy ¢
- 900 M- -

Figure 31 shows how the symmetry of the above circuit can
be varied by shunting R1 with the D1-R3 network, so that the
charge and discharge times of C1 are independently control-
led. With the component values shown, the circuit produces a
300 us pulse once every 900 ms and consumes a mere 2 uA at 6
Vor4.5uA at 10 V. Note that these characteristics are similar
to those of the ideal ‘sample-pulse generator’ circuit that was
mentioned at the end of the last Circuit File, on Voltage and
Window Comparators (ETI, November 82, pp 48-51).

Finally, to round off this edition of Circuit File, Figure 32
shows how the current consumption of the above circuit can be
even further reduced, by operating the Q3-Q4 CMOS inverter
in the micropower mode. The table gives details of circuit
performance with alternative C1 and R3 values. This cir-
cuit will give years of continuous operation from a single
battery supply. Y

'M(AN
ATOV

C1/R3
VALUE

47n/10k 1.5uA 300us | 900ms

our

80ms AT 10V
200ms AT6V

-

v

il

Figure 29. This micropower ring-of-three symmetrical 4007UB
astable consumes 1.5uA at6 Vv, or8uAat10V.

-0V

ov

Figure
consumes absolutely minimal currents.

35uA 160us | 180 ms

10n/330

32. This micropower version of the 4007UB dual time constant astable
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GREAT NEW PRODU

A CHRISTMAS CHEER TO ALL OF OUR VALUED FRIENDS — HOPE TO SEE YOU IN 1983

magnificent! NEW EA Wide-
band AM Tuner >-

Ref: EA Dec-Jan 82-83

Australia is one of the few countries in the world where wideband AM is transmitted.
in fact a good quality AM signal can be much better than its FM counterpart!!

Anyone who has suffered from FM multipath distortion will know what we mean. FANTAST|C VALUE
The Playmaster AM tuner is a true broad-bandwidth superhet design. See the frequ- AT ONLY
ency response graph.

Once again, the Jaycar kit Is a high quality approach. The cover illustration shows the
high quality front panel supplied EXCLUSIVELY in our kit. {Note that the standard EA
front panel artwork is different). The Jaycar kit provides all components to complete the
project INCLUDING a completely pre-punched cabinet.

You’'ve wired your head for sound, now you can wire

your head for lightl! Great for parti'es or discos.
Simply connect to your spectacles or sunglasses.
il Ref: December 1982 5 O
o ¥ 8 8855885885

A zany project that will amuse you over the festive

season. Basically a circuit' which flashes sets of LEDs

in succession. When assembled on a picture of a X-mas

tree the effect is startling! (You must have a copy of

EA Dec '81).

Only $14.95 for the kit which inciudes 18 multi-

coloured LEDs, PCB and other circuit board compo-
¢ nents (a 9V plugpack is required)

GREAT NEW KITS FROM DECEMBER ETI GREAT NEW KITS FROM DECEMBER ET! GREAT NEW KITS FROM ETI
GREAT NEW KITS FROM DECEMBER ETI GREAT NEW KITS FROM DECEMBER ETI GREAT NEW KITS FROMETI

train controller] polyphonic < [0=30V 1am
iy T eon Sy Sy pdyporgan %i power sup \'4

- Throttie and brake controls like a ‘real’
train

- — “Touch Sensitive’* P — Fully protected
WIIl run Micro-gauge to twin ‘O’ gauge — Fully PolyS:\'ot::li: el — Output variable from 0-30V DC
- Complete with control panel — Sel
: — Two voices electable current.limit
Ref: ETI December 1982 — 25 note, 2 octave keyboard Both voltage and current metering
f

- Can run from battery or DlugpaCK /:bgruatem:\lt}'s;nfegfrﬁ? sc:‘lg:arlr.\g ltron an
Unbelievable performance for the price. | v " i n a8 usnasf 1 5
(Case not included) ever own a more useful piece o

for single track gear.
1982
Ref: ETI December 19! mm Ref: ET| December 1982'$49 so
g e :
q *0 KIPONTA SPY complete
' Due o

J anual'y
83




CTS & KITS FOR 83!

A CHRISTMAS CHEER TO ALL OF OUR VALUED FRIENDS — HOPE TO SEE YOU IN 1983

Video Enhancer ¥ X

Unbellevable but true. This unit enables you to actually IMPROVE a
copy of a recorded video tape. How? By amplifying the top end of the
video signal by a small amount. This sharpens up the detail of the pict-
ure. Dubs can actually look better than the original. Works as a video
distribution amplifier as well. Will drive up to 4 VCR's from one VCR

NOT A KiT
BuiLTt & TESTED

» GREAT RACK PRO—GRADE SOLDER SUCKER

o CABlNETS lN SEE REVIEW EA DECEMBER 198? .
I Our clalm. The best solder sucker for its price
STOCK! In Australlal

Your Budget probably will — Unique double diaphragm design

stretch to afford our prof- - O-ring seal )

essional series all aluminium — Spare O-rings supplied

rack cabinets. — Teflon tip

— Self-cleaning plunger

Now your Pre-amps, control — One hand operation
moduies, monitor panels etc — Non slip body
can look every bit as good as — Pro-grade for heavy usage.
Technics, Nakamichi etc, — 225(1) x 28(d)mm
— Spare Teflon tip $1.95
Finish A B C Price 5 or more Finish A B C Price 5ormore
Natural 44 34 38 $39.50 $38.00 Natural 88 57 82 $45.00 $42.50
Natural 132 89 126 $49.50 $45.00  Black 44 34 3B $39.50 $38.00 ONLY $11.95
8lack 88 57 82 $45.00 $42.50 Black 132 89 126 $49.50 $45.00

(F)tMJALITY g low cost |C XCK . T—- nEx,¥
ANTENNA | i | o trom o '
ANTENN, inserters T i, [

strip all sorts of cable without damaging the
conductors, It's also a price breakthroughl!
- Automatically adjusts to insulation diameter.
— One hand operation,

— New low price for an automatic wirestripper

top onwy

GRABBER"g 32950 extractors

Up until now these have cost a fortunel! .

Features:

~ CMOS SAFE conductive plastic

— Exclusive bent pin alignment guides in/‘
handie . 8 to 40 pins.

| — Ground strap can be connected.
Ground \7 ~— One hand operation. C bu $995
Piane INSERTERS y
Whips CiT820 8-20pin ONLY $5.95
$7.95¢a 4 CIT2428 24-28 pin ONLY $6.95

CIT3640 36—40pin ONLY $8.95 HIGH SPEED LOGIC PROBE ¥
CIT22  22pin $6.50

) v
/ ' Trom
/ \ — DTL/TTL/HTL/CMOS/MOS compatibiel!
JABBER—GRABBER S Z Puise memory
OK. So you have spent a fortune on - 1OMHz. input frequency (tested to 12MHz)
your Hi Fi system. The FM is great - — =50V input overioad $
Almost. You are in a area where the Complete with leads. QNLY 2995

FM fades badly or Is affected by
multipath distortion. Not all stations
but onty the ones that you want to MAIL ORDER BY
listen tol! We may have the answer to

BANKCARD VIA
your probtem!] Jaycar has had a heii- V NUMBER 1
cal FM antenna SPECIALLY MADE -’,. N
for vertically polarised transmissions ’ FOR KITS i
(i.e most FM stations). The unit Is
supplied with a vertical whip, heavy
duty stainiess steel bracket, pre- EXTRACTOR

125 York Street, Sydney 2000
Phone: 264 6688 Telex: 72293

Deceptively simple lookin “’Nevilies Corner’’

Semeg): ciampr e il ooy on | Savics. One Bioce' metal | cor: Calingfora & Pennant Hils Road,
. stru n. pins

Sl e e 2ot | BT SN 05 | Fhom 8% aso2
bracket is designed to fit any flat | IMPORTANT! . Mail Orders To: Box K-39 Haymarket
surface & will even lock into a win- | Don't be conned into Sydney 2000
dow silll If you cannot mast mount Fuymg a non conductive POST AND PACKING CHARGES NEW SHOP HOURS
you will need the two ground plane nser:ter/extractor. The :gss:.‘sgg"(;:::onm‘no;ou.sg(sum Mon Fei 8.30 t0 8,30pm
radials as shown in the illustration, | POSsible ststic damage to 10000 Baa0 R | e onzody

The “Jabber-Grabber’’ may be the | Your MO? I.C.s  could
FM antenna to solve your problemsl J €05t you a fortunel|




SPECIAL PRICE

REDUCTION
FOR XMAS

PEAKER
SPECIALS

PHILIPS HIGH QUALITY
TWEETER $ 7.9
MINI TWEETER $ 1.50

PIONEER 12" WOOFER $11.95
PHILIPS HIGH QUALITY
8” WOOFER

BUDGET PRICED

$11.50
8" WOOFER $ 5.95

And a comprehensive range of
electronic components at very keen
prices.

lan J. Truscott’s
ELECTRONIC WORLD

CNR EASTFIELD
& BAYSWATER ROADS,
SOUTH CROYDON, VIC.
LEPHONE (03) 723 3860

TTL7400 194 35 7908 80 2N3906 10
7401 20 195 40 7905K . . 1550 2N4030 50
7403 0 196 60 7906 80 2N4032 40
7405 5 197 50 7908 80 2N4033 50
7406 5 221 50 7912K ... 150 2N4036 60
7407 25 247 80 7915 80 2N4037 70
7408 0 251 40 7918 80 2N4124 15
7409 0 253 40 7924 80 2N4126 . 20
7410 20 257 30 79HG 6.00 2N4231 60
7413 5 259 1.50 790 senes N4234 .. 1.00
7414 5 279 30 03.05.12, Nd235 85
7416 5 290 50 15.18.24 N440 1 12
7420 0 365 25 all 40 2N4870 60
7421 0 366 35 T9MGT2C .90 2N5086 12
7426 20 367 45 N5088 15
7427 20 368 45 TRANSISTORS  2NS5401 60
7430 0 373 1.00 ADI49 . 1.30 2N5459 .. 30
7432 0 AD161 . .~ 1.00 2N5462 .. 45
7437 0 CMOS AD162 . . . 1.00 2N5550 45
7438 5 4000 20 BCYO7 15 2N5873 .. 85
7440 5 4002 25 BC108 15 2N6027 80
7442 5 4008 50 BC108C 20 2N6t24 . 60
7447 50 4009 40 BC109 15 2N6126 65
7448 0 4012 25 BC109C 20 2N6129 70
7451 5 4014 80 BCI77 15 2N6130 65
7453 0 4015 45 BC1778 30 2N6132 .. .80
7454 0 4018 75 BC178 15
7460 0 4019 45 BC179 15 SCA.

7470 5 4020 60 8C1828 10 C106E 30
7472 0 402 50 BC212L 15 (500v/44)
7473 0 4022 50 BC286 08
7474 0 4023 20 BC287 08 LINEAR IC
7475 0 4027 30 BC317 10 308 0
7476 0 4028 45 BCI18 10 310can. . . 1
7480 30 4029 60 BC319 10 311 5
7483 40 4042 35 BCI20 10 318 1.50
7485 40 4043 35 8C327 15 319 1.80
748, 30 4043 .35 80337 15 324 40
7489 1.00 4046 140 BC338 15 331 2.50
7491 5 4052 60 BC546 15 339 40
7492 30 4053 60 BC550 15 1.40
7494 45 4060 1.00 BC639 20 378 2.00
7495 35 4066 60 BC640 20 38 1.20
7496 A5 4067 8.00 BCY72 40 381AN .. 200
74100 .. 100 4068 20 BD262 60 382 1.00
74107 40 4070 40 BD648 . . 1.00 386N1 50
74123 30 4071 25 BD649. . 1.00 386N2 60
74132 40 4076 90 BDVE4B . 200 387
74145 40 4078 30 BDV6SB . . 2.00 70
74150 4441 60 BFI73 65 391N80 . . 3.00
74151 30 4502 70 BF338 60 5 60
74153 35 4506 35 BFRB4 80 566 1.50
74154 60 4510 70 BFWI0 70 709 40
74157 30 4511 95 BFX84 60 710 40
74160 35 4518 75 BFYS0 60 711 40
74165 30 4520 80 BFYS0 80 725 2.00
74172 70 4528 70 ByY126. .. 195 733 1.80
74173 60 4543 1.40 FPTI00 60 739 1.40
74175 45 4555 50 MJE2955 . 80 747 50
74176 60 4581 1.80 MPS3565 . .09 748 50
74180 4582 70 MPS3638 . 09 1 1.00
74192 80 4585 150 MPSADS. . 15 2917N8 . . 1.60
74193 40 40014 50 MPSA12. . 25 2.00
74367 50 40098 50 MPSA14. . 25 3360P 70
MPSASS . 115 3403 80
TALS SERIES 74C SERIES MPSAS6 . 15 3905 90
03 20 74020 0 MPSA92, . 20 3909 60
04 0 74C48 . . 1.50 MPSA93. 30 LM393 80
05 0 74C73 50 PN2222A .15 391 2
09 20 74C74 40 PN290TA 20 5837 1.20
10 0 74C76 50 PN3564 12 7 1.50

| 1 0 74093 70 PN3567 09 13600.... 1.50
12 0 74C175 PNI568 . . 09 304
14 40 740915 . .80 PN3569 10 3080 90
15 0 74C935  7.00 PN3638A . .09 3086 35

) PN3641 10 3140 60

| 21 0 DIODES PN3642 10 3302 35
27 0 A14P 40 PN3644 10 3401 40
28 ) AAY30 25 PN3645 . 10 571 4.50
37 25 BA10Z 40 PN3646 10 4136 70
3¢ 25 BA244 15 PN3693 15 4151 95
30 25 BAW62 08 PN3694 15 TCA2, 1.50
42 35 BP104 150 PN4121 18 TLOBO 60
73 5 BPWSO. . 1.50 PN4248 10 UAF772 50

| 78 5 BRY 20 PN4250 .. .15 UAF774 90
85 0 HP2800 - . 1.50 PN4 15 XROB2 6!
86 5 12 TIP2955 . . .80 XR084 . .. 1.20
90, S 0A9S 12 11800 60 XR8038 3.00
93 0 04202 50 2N697 30
95 0 NS00 . .30 2N918 35 7 Seg Display
107 0 1N5404 20 2N2219 .. .25 0.6unch |
109 0 1NS408 35 2N2219A . 35 DL74T ... 1.80
113 0 N2222A 18
114 .25 VOLT. REG. N2368 12 BRIDGE RECT.
125 25 Nz 50 2N2369A .35 VM48. . 80
151 35 337K 350 2N2484 .. 30 (1A DiL)

155 50 723can 80 2N2646 50
157 40 7805K . 140 2N2905 .. .25 INTERFACEIC
160 40 7812K ... 160 2N2906A = .25 1488 50
163 40 7815 70 2N301... 200 9368 1.20
164 60 7818 60 2N3053 40 9528 2.20
165 25 17824 70 2N3300 45 8724 1.20
169 80 78HOS . . 4.50 2N3302 30 8126 1.20
174 40 78P05 . . 5.00 2N3642 15 8128 1.20
175 40 78L senes NIT(2 10 81LS97 .. 1.20
190 70 05.08. 09 N3703 15
191 50 121518 N3704 15 IC SOCKETS
192 40 24.all 20 2N3740 80 16pin LP 10
193 40 78CB 120 2N3819 30
P.0. BOX 110, PRESTON VIC. 3072.
.
TEL.: (03) 478 8191
(Minimum P&P $2.00)
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[5) SYNERTEK SLASH
7= L1 PRICES

Check these for real value.
1791-02 Floppy Disc Controller......... $28.19

2661-1Sync/Asyn ComslIF................ $12.53
6502 CPUon chip clock........ccccovvneeeen. $5.17
6522 Two 8 bit parts, two 16 bit timer
counters, 8 bit shift register ............... $4.54
6532 128 Bytes RAM, two 8 bit Ports
interval timer ............ccoiiii $6.26
6545-1 CRT controller for Raster Scan
Displays............ sy et $10.41
6551 ACIA with SW prog. baud rate ....$6.42
NEW PRODUCTS

EPSONMX80TYPE 111 ..o $740

KTM 2/KTM 2-80 CaS@ ......cooevevriiiianannen $39
PSt Four output power supply for AiM 65

5V @ 5A adjustable: Ferguson C126
Transformer. + 12V @ 1.5A; —12V @

1.5A;24V @ 0.5A. Open frame.............$ 109
SPECIAL PACKAGE DEAL
AB5-450 AIM65 4K with FORTH. Normally
STV R)A SE= < RIS T TR NOW $540.54
P.0.BOX 6502,
encroy e
AUSTRALIA.
CONTROL PH: (07) 288 2757

Prices for prepaid orders plus tax if
applicable.

Beeforth On Oscilloscopes

If you have anything 1o 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, 'l put you in the picture regarding
TRIO's CS: 1580All oscilloscope.

The 1560AN is 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. M is rugged,
reliable, easy to use and very portable. Vertical
sensitivity is good without sacrificing large signal input
capability. Sweep rates are from a high 0.5uS to 0.58
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, bigh
performance oscilloscope for routine work and been
driven mad by the constant tiddling 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 requires only 0.3 of a
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 useability, the kind of convenience and
practicability that makes you reach past the ‘Gee wizz
technoscope’ to grab the little TRIO with the sharp,
stabie. bright blue trace that shows the whole picture
quicker than | can tell it

The best way to see why Im so keen on the
CS-1560All Is to check it out for yourself at any
Parameters location or stockist right throughout

Australia.

PARAMETERS 72

PERFECTION IN MEASUREMENT

Trade Enquines: Sydney  (02) 439 3288
Melbourne {03) 580 7444

Adelaide PROTRONICS 08) 212 3111
TRIO ELECTRIX 08) 51 6718
K. D. FISHER & CO 08) 277 3288
Brisbane ST. LUCIA ELECTRONICS 07) 52 3547
Canberra GEORGE 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 D. G. E. SYSTEMS 049) 69 1625
GEORGE BROWN
(NEWCASTLE) {049) 69 6399
Perih W. J. MONCREIFF CO 08) 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




Project 1508

Model train controller
simulates ‘real’ train controls

This model train, or better, railway, controller has controls
that operate like ‘real’ train controls. In addition, it signals
open circuit or short circuit conditions on the track and
you can make emergency stops.

ETI 1508
Railway

Controller

Jonathan Scott

MODEL RAILWAY controllers are one
of those perennial projects which recur
every year or so in some magazine or
other, because they are almost ideal as a
project: lots of people have model electric
train sets (what other sort is there? Yeh,
yeh — steam, but this isn’t Steam Train
International Today magazine! — Ed.),
lots of commercial controllers are either
crude or relatively expensive and there
are plenty of ‘angles’ to explore, both
electronic and philosophical.

Some controller designs are cheap.
And that’s as it should be, a hobbyist
has to start somewhere. Some are
designed to employ recently-released
innovations. Some use microprocessors
and digital tone-encoding techniques to
be really comprehensive. Others are
designed to make driving the train
‘easy’ by compensating for loads of hill-
climbing or many carriages, ete. It is our
belief that these are rather artificial
aims, so let’s see what we think is really
necessary.

The model railway enthusiast does
not just like to see it go, he likes to drive
the train. So, a controller should pass on
to the user as many of the ‘inputs’ as a
real train would encounter, but hide
from him unreal inputs which only a
model exhibits. In other words, he wants
to feel the effect of inertia, but not of bad
contacts, feel the engine and brake work
separately and to feel the effort of climb-
ing or carrying extra load, but not feel
some loss of power when junior gets his
train going too, or the butler turns on
the mixmaster. In addition, a controller
should be able to run everything from a
micro-gauge small locomotive to twin
O-gauge engines. Finally, it wants to be
as inexpensive to build as is possible
without sacrificing anything. (After all,

if you’ve got a butler, there’s not going to
be too much spare cash left to spend on
luxuries like model railways!) This is
precisely the philosophy adopted for
this project. Our new controller has
been built in rack panel form with two
separate control systems running from
one mains step-down transformer.
Needless to say, if you want to build
1-to-21 such units in wooden consoles
all run from two car batteries, then you
can please yourself — our design can be
used as a guide for those who want to
follow-that course. From our experience,
hobbyists like to customise their
housings.

The front panel of our controller is
rather unconventional for a model train
controller, but somewhat closer to the
controls of a real train. One switch
selects the thrust applied (“accelerate”),
no thrust, or in the momentary (spring-
loaded return) position, normal brake.
This is the main control, and indeed the
only one required for commuter trains
such as London’s Tube or Le Metro in
Paris. Once the throttle knob has been
set to define maximum torque, throw-
ing the main lever to ACCELERATE
causes a small jerk in the wheels,
corresponding to the take-up of slack
etc, followed by normal acceleration
toward the top speed. Moving the main
level to the centre or ‘idle’ position
causes the train to start coasting to a
final halt. Pressing it to BRAKE hastens
the stop. In metropolitan trains the
driver aligns the train correctly in
the station by judicious pressing and
releasing of the main lever, finally stop-
ping with precision, in spite of the
train’s great inertia, of a few inches.
This you will discover, requires some
skill.

The throttle knob we have already
mentioned. On brief runs, you never
reach full speed, so the setting of
this control is not critical. It sets final
engine torque, and hence speed, after
the acceleration is over. This is import-
ant on long runs. This control can be
internally preset to match the size of
model train you have; on the prototype
the MAX. SET is a screwdriver preset
accessible from the front, but provision
has been made for it to be a preset on the
pc board if you so desire.

The STOP button is the front panel
control corresponding most closely
to the ‘communications cord’ on a real
train. It is the one concession to
necessity over realism. When pressed it
quickly shuts down the controller out-
put, halting the train as rapidly as
possible. There are two possible ways of
wiring it — one which restarts the train
when the button is released and another
which requires the mains to be removed
before it can be restored. This latter
option discourages frivolous use of the
STOP button (people don’t believe it
when you put a notice on it saying “Fine
— $40 for unwarranted use”) and pro-
vides some failsafe against accident.
It is the option we recommend. This will
be further discussed in the construction
section.

The forward-reverse switch is the
fourth and final driving control. In
many normal controllers we have seen,
even some with inertia, immediate
reverse is possible. This is not the case
in real life and not the case on our con-
troller. The switch is ‘momentary’ in its
action. It will only have effect when the
train is stationary. This further limits
the model train driver to abide by the
rules of ‘realism’. You cannot spoil thep
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241

ALL DIMENSIONS IN mm ALL HOLES 6 mm DIA. UNLESS MARKED OTHERWISE
10—

HANDLES FORMED _k—{_

BY ‘U’ CHANNEL

RELAY GLUED
__—TO CHANNEL

RELAY GLUED _
TO CHANNEL

HANDLES FORMED
BY ‘U’ CHANNEL

effect or cause physical mayhem withit.

Four indicator LEDs are provided.
One is for the ‘power up’ condition and
this illiminates when power is applied,
extinguishing when the lock out con-
dition exists, such as when the STOP
button has been pressed. There are
LEDs to warn of an open circuit or a
short circuit. The open circuit indicator
will also illuminate should the com-
manded current (according to the
throttle setting) be impossible to achieve
with the available supply voltage. The
short circuit indicator warns when the
load impedance drops below a value pre-
set by the user. This value may be set
from zero to five ohms. On our prototype
this was again a screwdriver adjusted
front panel control. There is also a LED
indicating when reverse is engaged. Ina
normal railway system a line is ‘one
way’ and reversing is only used (on any
given power supply) for shunting. Thus
the warning is given when this wrong-
way condition exists.

Construction

As this project is aimed at the enthusiast
with at least a basic mechanical and
electrical/electronic ability we expect
most constructors will tailor the
physical construction to suit their own
requirements. The following is an out-
line of the order in which to do things if
you intend to more or less duplicate our
prototype.

Our prototype fits conveniently
behind a 78 mm high standard (19 inch
— 482 mm) instrument rack panel.
With the heatsink and transformer
mounted separately, the whole dual
controller is less than 75 mm deep and
so will recess conveniently into a model
Rear view of the controller.

a B TR
- PR 3 s
. B P12y
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1, 'S/C’ AND 'MAX.'
POTS, ONE ABOVE
THE OTHER

ETI-1508 PHYSICAL LAYOUT

baseboard. It requires a hole of about
455 mm by 75 mm for the panel.

The front panel can be made from a
blank piece of aluminium sheet cut to
the right size. Kit suppliers may supply
predrilled and lettered panels, but if
not, it’s a relatively simple matter to
make your own. First step is to carefully
mark out the holes with a soft pencil.
Centre punch the hole centres and then
drill the holes according to the sizes
marked on the accompanying drawings.
Clear the holes of all burrs and clean the
panel down with either steel wool or a
weak caustic solution. You can then
paint the panel and when the paint is
thoroughly dry it can be carefully
lettered. We used white Letraset on the
black panel. A spray-on lacquer will
protect the lettering. Once the panel is
prepared, fit the switches and the
handles. The latter were made from
pieces of aluminium channel, also
sprayed black. Handles aren’t essential,
but they can be handy.

Next, mark out and drill the three
rear panel pieces. Short lengths of
75 mm (3”) channel were used to secure
these to the front panel. You can do a
‘trial’ assembly using the unassembled
pc boards to mark their mounting hole
positions. If you drill holes a little over-
size then you have some latitude for
adjustment later to allow for inaccurate
marking or drilling. The mechanical
assembly drawings should assist you
here.

Having got the rear panel pieces
sorted out, you can decide where to
mount potentiometers RV2 and RV4
(the S/C and MAX. SET pots). You may
elect to mount them directly on the front
panel or glue them to the rear panel, as

4 mm PLATE

=—76 mm (3") CHANNEL
(THREE OFF)

*S/C’ AND ‘MAX.' /
POTS, ONE ABOVE
THE OTHER

25 mm (1"') CHANNEL

we did. We used Silastic to glue them in
place. The shaft ends of the two pots
were grooved with a hacksaw cut so that
they could be adjusted with a screw-
driver. Make sure the pot shafts line up
with the panel holes. The two relays
were secured to the channel pieces at
either end of the panel using Silastic.
You can mount all the switches and the
throttle pots now. That’s it for the
moment with the mechanical assembly,
now you can get on with the pc boards.

We have drawn up a component over-
lay and wiring diagram to assist
assembling and wiring the pc board.
Follow the component overlay for
mounting the components to the pc
board. Start by soldering the resistors
and non-polarised capacitors (i.e: not
the electrolytics) in place. Then follow
with the polarised capacitors, making
sure you get them in the right way
round. A small ‘+’ is on the overlay
diagram where the positive lead is to
be inserted. Identify the leads from
the accompanying component pinout
diagram. Solder all the semiconductors
in place next, taking care you get all of
them the right way round, too. You can
identify which way they go from the
overlay and pinout diagrams. Note that
low power types for IC1 and SCR1 can
be used, rather than the ‘flatpack’
higher power versions illustrated on the
overlay. The low power versions come in
transistor-type plastic packages with
just three flying leads and no metal tab.

If you're using the flatpack types,
we recommend that you bolt them to the
pc board.

When you have fitted all the com-
ponents to the pc board, make a careful
check that all components are correct
and those that need to be are correctly
orientated. If all is well, you can now
attach all the flying leads. Make sure
each is of adequate length to reach from
the pc board to their intended destin-
ation with some to spare.

(
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OR PL 36/60 VA

+15v

R22 15k
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SHUTDOWN
INPUT

D4 1N914 etc

R9

a7 Ra180k _[* SW1

oo Tomaxe
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MOMENTARY SHUT DOWN RS 12k

IF REQUIRED

Tackle the heatsink next. Only a
small heatsink is necessary. We used a
pre-drilled ‘economy’ power heatsink,
costing under $4. Even working at full
power into a short circuit only 30 W is
dissipated. Mount the 2N3055s and
BD139s to the heatsink taking care to
insulate the 2N3055 with a mica washer.

‘ACC’

240Vac g
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1
7815

D6 INg 14,
FOR EM401 etc.

R14 47k

RV2
10k

Circuit of the controlier.
Two are used for a dual-
track controlier, but only
one power supply is
necessary. cr R16

e
mnI =

EM401 etc.

€12 yopans

I 100n

RL1/2

o714
2N3055
etc,

ow
o/c
= R20
TP e 1RO

2w

Ensure that no burrs on any of the holes pound before mounting it. Check with
can puncture the insulator. Smear the an ohmmeter that none of the transistor
insulator both sides with thermal com- leads is shorted to the heatsink. [ 2

The circuit of the train controller can be
considered as five separate functional biocks:
power supply, current control, current
regulator, reversing control and short circuit
detector.

The current control serves to interpret the
driver's instructions and, taking inertia and
energy Into account, outputs a voitage pro-
portional to the requisite engine torque. The
current regulator forces the train to conduct
this current and indicates the high resistance,
or open circuit, condition, shouid it occur. The
reversing control conslists of a flip-flop driving
a relay. This circuit will only toggle when the
train is not being driven, preventing reversal
during operation. Finally, the short circuit
detector continuously searches for a low
reslstance condition in the load.

The power supply requirements are: a 15 V
regulated rail for the electronics and an
unregulated rail of between 18 and 35 volits.
The circuit can tolerate severe ripple on the
unregulated supply. Its only constraints are
that the average voltage should lie between
18 and 30 voits with peak excursions no more
than 35 volts and minimum excursions no
lower than 10 volts. The supply must be abie
to deliver at least 1.5 amps per controller.
We recommend a transformer such as the
Ferguson PL36/60 VA or PL30/60 VA, which
shouid be more than sufficient for two con-
trollers. The +15 V rail is separately reguiated
for each controlier, the reguiator IC being
mounted on the pc board (IC1). Diode D3
isolates C2 and IC1 from severe ripple on C1.
IC1 may be a low power type (78L15) but pro-
vision for a 7815 was made on the pc board as
these are more readily obtalnable. Capacitor
C3 bypasses the +15 V rail and prevents IC1
oscillating.

The current control comprises SCR1, SW1,
RV1, Q1 and surrounding components (i.e:
about the middle of the circuit!). If about 4 —
15 V appear on the ‘EXTERNAL SHUTDOWN’

HOW IT WORKS — ETI-1508

input, or the ‘STOP' button Is pressed, SCR1
is triggered, removing drive from RV1 and
discharging C5 via D5-R6. This condition is
indicated by LED1 going out.

Normally, when SCR1 is not triggered,
control is vested in SW1 (‘ACCELERATE —
BRAKE’) and RV1 (‘THROTTLE'). With SW1 in
the mid (open) position, C5 remains dis-
charged while C4 charges to the level set by
RV1. When SW1 is moved to the ACCELERATE
position, C4 discharges into C5 via R6. This
causes C5 to charge to about 20% of the final
voltage set by RV1. Also, a small voltage pulse
appears on the base of Q1. Capacitor C5 then
charges exponentially via R4 to the final level.
If RV1 is reduced, D4 prevents C5 discharging
through R4. Capacitor C5 discharges via R7,
allowing a different rate of reduction of speed,
as is the case In reality. (A train accelerates
faster than it slows down if no braking is
applied).

If SW1 is placed in the ‘BRAKE' position, a
constant current is drawn out of C5 via R6 and
RS, because Q1 malntains its emitter voitage
at about 0.65 V below its base. This action
causes a linear reduction (rather than an
exponential fail-off) of the voitage on C5. (A
vehicle dissipates energy proportionai to the
square of speed. This linear braking effect
causes the model to reflect this sharp-hait
situation more realistically). Transistor Q1,
acting as an emitter follower, coples this
voltage on C5 out to RV2 via R14. Thus, the
initial peak and the continuously varying
voitage on C5 are output for the current
regulator.

The current reguiator consists of IC2
(a CA3140) and surrounding components.
This is simply an op-amp wired to ensure that
the emitter current of Q7 In amps equais the
voltage on pin 3 (the non-inverting Input).
Trimpot RV3 is included so that a small offset
voltage may be established to fix the emitter

current of Q7 at a value of about 15 mA when
the voltage on pin 3 of IC2 is at 0 V. This
minimum current value allows the short circuit
and open circuit detectors to work all the time,
even when the train is stationary. This current
is not sufficient to cause train movement.
Resistor R16 and capacitor C7 remove hash
caused by commutation and dirt on the tracks.
Diode D8 is required to protect the circuit from
overload when going from an open circuit con-
dition to a short circuit condition. Transistor
Q5 and surrounding components detect the
open circult condition. if the coliectors of
Q6-Q7 go open (i.e: no current supplied via the
ralls), they saturate, the voitage on R20 falis
and the output of IC2 rises toward the +15 V
rail. If this condition persists for more than
quarter of a second or so, C6 charges up and
Q5 turns on LED3 via ZD1. The delay prevents
flickering due to momentary effects such as
crossing Isolators on the track or dirty engine
pickup wheels.

Reversing is achieved by operating the
relay, RL1. Transistors Q3 and Q4 form a flip-
flop which drives RL1 on in one state and off in
the other. When Q1 draws no current (l.e: there
is no drive signals to iC2) Q2 Is off, allowing
SW2 to toggle the flip-fiop by puilling the base
of elther Q3 or Q4 to ground via D6-R13. When
running the train, Q2 remains turned on and
SW2 has no effect because of D6. The
‘REVERSE’ indicator, LED4, lights when Q4 is
on and the relay activated.

The short circuit detector is buiit around IC3.
This acts as a comparator. its output lights
LED?2 if the voitage across the relay contacts
drops below a preset ratio of that voitage
dropped across R30, the current sense resistor.
Capacitors C10 and C11 prevent IC3 respond-
ing to hash. Trimpot RVS5 is for nulling the
op-amp offset. Capacitor C12 aiso helps
reduce interference from getting into the high
gain circuits on the pc board.
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WHY? BECAUSE JAYCAR KITS COST NO MORE & ARE BETTER QUALITY

Digital
Thermometer

gee

C to 100 degrees C in fact to
within 0.1 degree C. Fantastic
resolution on a bright easy-to-
read display. Includes case.

DIGITAL
CAPACITANCE
METER ref: £a 3/32

This kit once again uses the
amazing DPM 200 LCD

/driver module. Capable of
measuring capacitance from

1pF to
19.99uF,
Itis a must
in every
Read the temperature in your workshop
room (or outside) from O degrees | ©r iab.

'69

HEART RATE
MONITOR

Ref: EA 7/82
WAS $79 SAVE $10

This unit enables you to measure
pulse insanty and accurately. It is light enough
wen for joggers to carry. A must for people
who may have heart problems.

Complete kit including LCD Display.

our own

- USES NEW DPM—05 DISPLAY
- FITS INTO YOUR DASHBOARD
- RPM, DWELL DISPLAY

SOOMHZz
Digital Frequency
Period Meter

REF: EA Dec ‘81 — Feb '82

$ ONLY
Other people may appear to be selling
this kit for less. But you GET lessl !
Exclusive Jaycar features:
* Heavy gauge front panel. Pre-punched
and silkscreened. (NOT Scotchcal). ® Low
aging rate 10.000MHz crystal * Quality
IC sockets provided {A MUST) * ANl
metal film resistors used {1% 50ppm)
* Thermalloy heatsink for +5V reg.
Beware of advertised units that do not
conform to the original design. They
may have inferior performance.

EXCLUSIVE
Gold plated BNC Input Connectors
500MHz option only $26 extra
50MHz version $119
Tilting bail to suit ONLY $4.95

STEREO STEREO STEREO STERED

Synthesiser

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

ONLY

COMPLETE

Ref: EA September 1982

FREE! TILTING
BAIL WORTH
$4.95 included

Function
Generator

o, -
L4

L] 6. FUNCTION GENERATOR

Ref: EA April 1982 $s’s’

““Pigeon Pair’’ companion to the new
500MHz DFM, Low distortion generator
of sine, s<1uare and triangular waveforms.
From below 20Hz to over 160kHz.
inbuilt 4 digit frequency counter in
de-luxe Pac-Tec case. Onl

JAYCAR EXCLUSIVE — 1% 50ppm
metal film resistors used for stability

o

ETI 644

direct
connect
modem

Ref: ET! October 1982

"% SHORTFORM KIT

‘169

Two modeils (i) Short form which contains ALL PCB components as T
specified by ETI (BEWARE1). The genuine ETI PCB with plated-thru FULL KI
holes, solder mask and component overlay is supplied, We also supply

at NO EXTRA CHARGE a full set of quality (.C. sockets. A must with

plated-thru PCB’s Remember this when making comparisons,

(if) Full kit Includes: all of above plus 12V plugpack, case, front panel,

switch and LED bezel and Cannon DB-25 RS-232 connector. Makes a

complete stand alonemodem.

* Capable of a range of Answer/Originate operating modes * Selectable

\§ A 1
Baud rate * Software controlled ®* Uses new patented technique * More 4
reliable and faster than most acoustic modems,

IIIIIIIIIIIIIII*II!‘E

Lyrebird Piano Kit NEW LOW PRICE...

GREATNEW FEATURES!
— FREE! A stand (like the one illustrated but not exactly

the same). Worth around $50 but yours at no extra charge 7% OCTAVE
with each 73 or 88 note kit. (88 NOTE)
— FREE! A soldering iron (worth around $19). Yours to VERSION
keep to give years of faithful service after you have com-

pleted your Lyrebird. (88 note only) $589

— 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.
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WHY? BECAUSE JAYCAR KITS COST NO MORE & ARE BETTER QUALITY

US

NEw

EA FUZZ BOX KIT

Ref: EA January 1981
Economical way to get great
guitar sounds! The Jaycar kit
contains a heavy duty foot-
switch and diecast box.

All components only

$19.50
Staggering value

ONLY

+3050

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 Fi etc. when you have toc norm-
ally switch on several items in a system. Will switch total load of
240V 10A.

Compilete kit including outlets, box, mains relay etc. ONLY $39.50

‘Power UP’

Ref: EA 11/82

EALAR COMPUTER AT new low price!

BUY THE WHOLE KIT Ret: August EA 1982
(INC. FUEL & SPEED SENSORS!)
FOR ONLY

$165!1 NOW $159.004
WE TOO have 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 also has the EA stamp  JAYCAR EXCLUSIVE

of approval. The sensor kit inc Only necessary if your car has 8
judes two powertul magnets, two fuel by-pass system. (Many Eurc
long Nylon lockingstraps to tecure pasn and Japanese can), Enables
tha magnets 1o the tailshaft (we Dy-pass system 10 operate with
recommend thet you Araldite the " ¢q0cting the accuracy of the
magnets a well) and & plated g, nio, Has speclsl restric
mounting stud with nut and
shakeproof washer.

ONLY $14.50

tion in T.section

ONLY 83.95

SPEEDO CABLE SENSOR

This device has been tasted and
endorsed by EA. It works on cars
that don’t have wilshattslt We
woOn't treat you lika an imbecile
and say not 1o buy it in case your
speedo cable breaks — how often
does THAT happen? At $29.50
yOou may as well teave it in tha car

when you sell i1, a$ it is cheaper
than most speedo cables anyway.

ONLY $29.50

-

° . >‘
|_. H . |
m

mh 4100km

[ [

hour min

Wtres

i
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ENTER

CAR COMPUTER

FUEL FLOW SENSOR
NEW MODEL PRICING INFORMATION

I~ ALL ELECTRONICS including both
I:;'n'«:::'-.: L':elritivrn:(i“v;lnoxv?; PCB’s plated through, programmed EP-
oated i ordinare Hyton """ 'ROM, 1% metal film resistors, and other

moulded in ordinary Nylon
Apparently this component ab- high gpec, components. You also get a

sorbed moisture & expanded. The

expanded impeiler then  gave CHOICE of either tailshaft or speedo
e e et oon. cable type speed sensor (PLEASE
impelier is now moulded iIn sPEchY) ONLY sgg‘so

DELAYN. This does not sbsorb
moisture & the flow sensor re
mains accurate over the lfe of the
car. it you do not buy 8 Jaycar
Car Computer Kit make sure that
vyou are getting the LATEST
MOQOEL fuel flow sensor,

ONLY §59.50

Pre-punched genuine AMERICAN PAC-
TEC case (as used by EA) and NOT a
Hong Kong copy, with special silk-
screened front panel and multi-way
connector ONLY $39.50
Genuine MORAY high resolution fuel
sensor — LATEST VERSION

ONLY $59.50

DIGITAL pH METER KIT

At last a true scientific instrument for a
fraction of the cost of commercial units.
Great for checking swimming pools, fish
tanks and countless other uses.

The Jaycar kit comes complete with DPM-
05 display, ABS case and all components as
-~ specified by EA,

‘lonode’ probe to suit only $69

Ref: EA December 1982

As used by
Warren Cann of ‘Ultravox’

Synto

Original design from the UK magazine
Electronics send Music Maker” Aprit
1981. Self-contsined unit produces a
variety of tined snd falling pitch etfects
Trigger by tapping the unit itselt or by
striking e drum 10 which the unit Is atta
ched. Tha Jaycer "SYNTOM comes
complete with high quality pre-drilled
moutded all ABS box 152 x BO x 47mm
with professionss silk-acreensa  tromt

ONLY
$36.50

panel
FEATURES Decay from less than 0.1
second 10 several seconds, pitch control

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!! 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?

MAIL ORDER BY

1weep control and volutne on, off
NUMBER 1 BANKCARD VIA

Jaycar

125 York Street, Sydney 2000

Phone: 264 6688 Telex: 72293
"Nevllles Corner’’

Cnr. Carlingford & Pennant Hills Road,

Carlingford
Phone: 872 4422

Mail Orders To: Box K-39 Haymarket
Sydney 2000

POST AND PACKING CHARGES
$5-$9.99 ($1.20} $10$24.99 {32 40)
226 349.99 ($3.50) $50$99 99 {34.60)
$100 up 136 20)

NEW SHOP HOURS
MorwFri 8 30 to 5.30pm
Sat 830 to 12.00pm
wurs night 1o 8 30pm
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78xx +ve voitage reg.

+15V

e
k-.___v —:‘
o A 'l;\” ik

k 7*4_
vo-202 9 1

SCRs (e.g: C106)
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TO-126 (e.g: BD139, 140)

LED4

EXT SHUTDOWN

RV1
THROTTLE'

C RBD
Capacitors +15V “~rs
tantalum + =L
e UL
—= T
electrolytic +

PB1
‘STOP”

— G-
You can wire up the transistors and
attach flying leads, referring to the
wiring diagram, but don’t connect the
leads from the pc board yet.

Now you can return to the mechanical
assembly. Mount the pc boards and wire
up all the flying leads. Note that the
+15 V and 0 V leads go to several loca-
tions-each: for example, LEDs 1, 3 and 4
all have their cathodes (k) goingto 0 V.
Double check to see that no connections
to off-board components are left unused.
We used double-pole switches for SW1,
SW2 and PB1. This was mainly because
single-pole versions were not available
at the time we constructed the proto-
type. The spare poles were unused.

Note that heavier gauge hookup wire
should be used to connect the collector
and emitter of Q7 to the rest of the
circuit. Use 24 x 0.2 mm plastic insulated
hookup wire at least.

Now check everything.

Finally, wire up the rectifier and filter
capacitor as per the wiring diagram,
unless you're using some other supply,
and connect up the power transformer.
Take care with the mains wiring. If you
are using an existing transformer/
rectifier, then only a filter capacitor
is needed. Its value depends on the
voltage: we recommend at least 3300 uF
for a supply of 21 volts peak, which
is the minimum unsmoothed supply
recommended. Now you're ready for
‘the big switch on!’.
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REVERSE FORWARD

TORAILS

TO-92 (e.g: BC547 etc)

—(—_RD— out. ref.  in
%! (L)
"SET MAX'
W POSITION OF RV2
IF PRESET POT USED- 78LXX
boftom view
ACC BRAKE
PARTS LIST — ETI-1508
Resistors .. all V2 W, 5% unless noted Semiconductors
[_ ..220R, 1 W D1-D3 ......... .. 1N4001, EM401,
R2,R24 ......... 680R 1N4002 etc.
3 ... 39R (8,7 D). I p— 1N914, 1N4148,
R4 ... 180k 1N4001 etc.
R8.18,10 ... 12k ICI1. pas i 7815, 78L15
R6 ... wpt O IC2 ..CA3140
R7 . . 470k b S R S LM301, uA301
R8, 17 ....6k8 Q1,05 .BC549
M el | Y4 Q2 BC559
R10, 11 — a7 Q3,Q4 BC558
R12,25, 26 ... 100k Q6 . BD139, TIP31
R14,27,31 .. ... .47k Q7 2N3055
R15,16,28 .. .... 1k LED1 TIL220G green LED
RA8 . by . 2k2 LED2, 3 TiL220Y yellow LED
R20, 30 v g e 1B LED4 ... TIL220R red LED
(R S | e 560R SCR1 ..C106
(200 I T 15k
R29 5k6 Miscellaneous
R32 - 1k2 RL1 . 12 V double-pole change-
RVAS o amed i 1k lin. pot. over relay with contacts
RV2H Fitsaali2il 10k trimpot or lin. pot rated at 2 A or more, coil
RV3 e 10k trimpot 240 ohms or more.
BVS siisaivwel b 10k pot. SOV spsCud 6 n0ma b a8 SPDT toggle switch with
RS slesruis gl 1M trimpot spring return. )
Capacitors sw2 smgle-pole. three-posn.tlon
CF o fhn o . .....4700u/35 V or 50V axial Wi, eeme-of, gpring:
electro. loaded return one side.
C2 . 220u/35 V RB electro. ETI-1508 pc poard; PL30/60VA lranslgrmer or
C3.6 10u/16 V tant. PL36/60VA, if needed; knobs to suit; panel
AR ) N B 4u7/16 V RB electro. metalwork, channels etc as per drawings;
c5 .. 47u/16 V RB electro. spacers; nuts, bolts etc; hookup wire.
gg """"" 10n greencap Note: For atwin-track controller, two of everything
""" -++..4n7 greencap except the mechanical hardware will be necessary.
Co .. ....1ngreencap
c10, 1 .. 1u/16 V tant. : H .
C12 ! i Price estimate $105— $115 (qual track unit)
5 values may be desirable in order to
AdlUStments tailor the controller action, or ‘feel’, to

Once the wiring up is complete some
adjustment of preset pots must be made.
As well, some adjustment of component

your particular requirements. You may
also wish to modify the action of the
‘STOP’ button.



B8AND 240V
——
« Tt
DIODE 15 015 0
Wiring diagram of the ﬁ 2l
power supply. Use a =
50 V capacitor it T1 is O
2x 18V (PL36/60 VA).
c1
47000
sy

ov +25v

TABLE 1

Possible component variations.

FUNCTION COMPONENT RANGE
TOCHANGE  OF VALUES

Acceleration R 50k to 330k

Starting pulse magnitude Ré 100R to 10k

Slowing R7 390k to 10M

Braking R5 1kto27k

(Note: R4 affects this toot)
% charge jump Cc4 0to 20 uF

*Do not torget to adjust R14 if necessary to limit
maximum currentto 1.5 A.

There are two preset potentiometers,
the offset null pots for the two op-amps,
which must be adjusted. These will
probably never need readjustment once
initially set. The 3140 (IC2) offset pot
should be adjusted to give the required
15 mA minimum current in the output.
Place a current meter across the track,
and adjust this pot until 12 to 18 mA
flows. Removing the meter, leaving
an open circuit, should illuminate the
O/C LED. Shorting the output will turn
it off.

The 301 (IC3) offset pot should be
adjusted with pins 2 and 3 shorted to
pin 7. When you have temporarily made
these connections, move the wiper to

This controller, as we have said before, delivers
constant current rather than constant voltage.
Constant current produces constant motor torque.
Thus, just as is the case in a car, the train will slow
for hills, speed up for descents, etc. This will mean
that you have to pay fairly constant attention or the
train will end up derailing or throwing cariages
due to speed or ‘stalling’ due to insufficient ‘gas’.
The author can barely manage to control two trains
at once, so be warned that train driving is not as
easy as it used to be! Braking Is also not exponen-
tial, as is acceleration. This corresponds to an
effect you may have noticed if you drive a car —
hard braking at 25 kph causes tairly severe loss of
speed, but hard braking at 125 kph causes an
alamingly mild reduction of speed; you dissipate
energy proportional to speed, but the energy
needed to be dissipated rises with the square of
speed.

A problem which demands some discussion Is
that of ‘starting torque’. Many model engines,
particularly old ones (the author has several
engines over twenty years of age) have a tendency
to require an amount of current to start moving
which is greatly in excess of that to keep moving.
Thus they sit still until the ‘starting torque’ is
achieved then take oft at some speed. This is
not due to bad contacts. To some degree this

and fro, observing that one direction
turns the S/C LED off, the other turns it
on. Leave the wiper at the point of
switching just so that the slightest
movement in the appropriate direction
will toggle the LED. Remove the
temporary connection. Verify the cor-
rect connection and operation of the
short circuit detector by following this
procedure: place a locomotive on the
track; adjust the ‘SET S/C’ pot, slowly,
until the LED just goes out. If the track
is now shorted, the LED should come on.
This takes half a second or so. The SET
pot can be adjusted to recognise any
resistance from almost zero to 5 ohms at
least, as the minimum acceptable value,
before a short condition is indicated.
This range will be adequate for all
normal wiring up resistances, etc. The
‘SET MAX’ pot is adjusted simply to set
the level which is the most current a
locomotive or pair of locomotives will
ever need. It can be adjusted either with
a current meter if you know the value,
or simply to give convenient feel to the
throttle knob. If you find you are always
at the beginning of the throttle range,
adjust this pot down to reduce the maxi-
mum. If you always need full throttle to
run a train, adjust it up.

Once you have familiarised yourself
with the operation, you may wish to
change certain time constants. The
accompanying table shows what com-
ponents affect what characteristics.
Recommended values fit recent design
HO scale models. If you wished to
increase all the time constants because
your layout is very large, you could in-
crease C5, or vice versa. This will also
affect the initial current jump, reducing
it. If you need to restore this or even

Some Notes on TRAIN DRIVING and Problems you may

controller scheme can overcome the problem.
Firstly, actual bad contact problems will be auto-
matically resisted, and Indication is given as soon
as the fault becomes serious. Thus, these will
be separated from other problems and can be
remedied by cleaning, and so forth. Secondly, the
controller gives a small ‘jerk’ at startup, cor-
responding to the takeup of coupling slack in a reai
train. if controls are adjusted suitably, the train will
not quite stop after this jerk (which should easily
exceed starting torque) and will pull away smoothly.
Recall that the controller output jumps to some
preset fraction of the initial throttle setting
immediately after switching to the ‘accelerate’
position of the main control switch. Judicious
adjustment of the throttle before startup can
ensure a sizeable jerk and a large Initial step level.
It necessary, increasing the startup capacitor C4
will increase the initial step torque so that the
engine does not come to rest even for a moment
after startup. Reducing R6 will reduce the duration
of the jerk, increased by increasing C4. Newer
engines respond smoothly and may benetit purely
from reduction of R6 to minimise the startup jerk.
Our older engines used 15 uF for C4 successtully.
One further point arising is that the jerk may be
reduced or eliminated where you wish by reducing
the throttle to zero before going to accelerate

train controller

make it larger, increase C4 as well. If
youchange any of the resistors, you may
need to change R14. This resistor does
not directly affect the ‘feel’ of the
controller, but limits the maximum
current which may be requested, to the
controller limit of 1.5 A so that pro-
longed short circuits at full current
cannot harm the unit. It is likely that
R4, C4 and C5 only will need changing,
to tailor the controller for another scale,
such as N-gauge, etc.

Finally, you may wish to change the
STOP button action. We suggest wiring
it as shown in the diagrams. It triggers
the SCR when pressed. This locks out
the controller until the SCR is isolated
by turning off the supply. Two modifi-
cations may be implemented. Firstly,
you may wish to have it stop the trian
but allow it to start as soon as the button
is released. This is achieved by wiring it
from the top of R6 to ground. Alternately
you may wire it across the SCR, anode to
cathode. This has the advantage that it
may be used to restore power by iso-
lating the SCR if it is triggered by an
external signal. The other option is to
include a separate (possibly concealed)
button across the SCR for restoring
power. Whichever option you wish is
open to you. We feel that the need to
use the button should incur some incon-
venience, so we opted for the turn-off-to-
restore-power method.

The external SCR trigger input is pro-
vided for those who wish to include some
logic in their layout. Position sensors,
point and signal control systems, etc,
may be wired to stop the train by means
of applying a TTL-high (4 V or more)
to this input, which has the effect of
pressing the STOP button. ®

encounter

mode, and bringing it up as soon as you start up,
though this eliminates the initial torque step. Our
prototype units delivered a typical jerk of about
30 degrees of wheel rotation on a model steam
locomotive — most pleasing.

Another problem which is regretably unique
to current type controllers such as this one is
that they do not like the non-linear load of
incandescent lamps in parallel with the engines.
Two effects will be evident: when the train is
stationary, the lamps are cold and look like a short
circuit and so the S/C detector will respond. it will
reset as soon as power is delivered however, and
should be sensitive enough to be settable at the
level where only a genuine short is registered. The
second problem is that the cold lamps draw a lot of
the current delivered in total until they heat up and
begin to glow, whereupon they allow a much
larger voltage across themselves while drawing
the same current. This makes the traln sluggish at
first and likely to run away once the lamps are on.
This effect is similar to and worsens the starting
torque problem. In general, lamps should be
avoided or at least have a few tens of ohms
inserted in series to minimise the problem. Using
lower voltage units and series resistances is less
power economical but better. The author uses
LEDs on locomotives, which are sufficient and do
not affect performance.

ETI December 1982 — 41



ETI BOOK SALES

electronics
textbooks

reference
and data handbooks

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 $12.95
Same content in a hard-cover form
ELECTRONICS — IT'S EASY VDL. 2 $5.95

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

ELECTRONICS — [T'S EASY VOL. 2

Same content in a hard-cover form.

$12.95

ELEMENTS OF ELECTRONICS

This series Is an introduction to modem electronics. All the
maths is taught as the reader progresses. The course
concentrates on the understanding of concepts central to
electronics, rather than digressing over the whole field
The author anticipates where ditficulties lie and guides the
reader through them.

BOOK 1

BP62 §7.52
All fundamental theory necessary 10 full understanding of
simple electronic circuits and components.

BOOK 2

BP63 $§7.52
Altemating current theory.

BOOK 3

BP64 §7.52
Semiconduclors technoiogy leading to transistors and ICs.
BOOK 4

B8PT7 $9.76
Microprocessing systems and circults,

BOOK 5

BP89 $9.76

Communications.

ESSENTIAL THEORY FOR THE ELECTRONICS HOBBYIST
2288 $4.32

This book supplies the electronics hobbyist with the back-
ground knowledge which wili exactly suit their specific
requirements. Mimimum maths.

BEGINNER’S GUIOE TO OIGITAL ELECTRONICS

BP61 $3.36
Covers all essential areas including number systems,
codes, constructional and sequential logic, analogue/
digital/analogue conversion.

A MICROPROCESSOR PRIMER
BPT72

§5.92
Learning about microprocessors is easy with this book,
written in a style that is easy to tollow. The shoricomings 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,

42 - December 1982 ETI

. AUDIO CYCLOPEOIA

20675P $66.00
A complete, in-depth look at the art of audic — from the
basic principles of sound to solid-state and integrated
circuits. Over 3000 entries and hundreds of illustrations
and circult diagrams cover acoustics, amplifiers, record-
Ing. reproduction, test equipment, audio measurements,
and much more,

REFERENCE DATA FOR RAOIO ENGINEERS

21218P $21.95
The largest and most comprehensive coliection of
equations, graphs, tables, and other reference data
needed in general radio engineering and design. Contains
hundreds of charts, monographs, diagrams, curves, tables
and illustrations

TUBE SUBSTITUTIDN HANDBOOK

21746P $8.75
Complete, accurate, up-to-date guide to direct substilutes
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.

CONTEMPORARY MATHEMATICS FOR ELECTRONICS
70274P $29.75
This book Is split into three sections. Direct current maths
introduces the student to the calculator. fractions and
dimensional analysis, Alternating current maths covers
phasors, quadratics and RMS in both sine and digital
waveforms. Active device maths introduces number
systems and boolean.

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.

TRANSISTOR SUBSTITUTION HANOBOOK
21515P $8.75
17th edition — Accurate transistor substitution in a matter
of seconds with this replacement listing of over 19 000
American and foreign bipolar transistors.

THE CP/M HANOBOOK WITH MP/M

88048A $19.95
Shows you how 1o use CP/M (control program for
microprocessors) and its resources. No prior knowledge
of computers is assumed. CP/M is available on nearly all
computers using the 8080, 8085 or Z80 MICroprocessors.

HANDBOOK OF ICS EQUIVALENTS AND SUBSTITUTES
2028 $5.76
Contains full interchangeability data on more than
9500 ICs with possible altemmatives and equivalents
shown. Covers many types of digital and linear ICs

HANOBOOK OF RADIO, TV, INOUSTRIAL &
TRANSMITTING TUBE & VALVE EQUIVALENTS

BP2 §2.25
Equivalents book for amateurs and servicemen. More than
18 000 old and new valves from UK. USA, Europe, Japan
et |alacv (military) listings with commercial equivalents
included.

RADIO ANO ELECTRONIC COLOUR CODES

AND OATA CHART

BP7 $1.60
This large wall chart covers all colour codes in use
throughout the world. For all radio and electronic com-
ponents made in UK, USA, Europe and Japan.

Save time and trouble with mail order. Just fill
out the coupon on page 83.

FIRST BOOK OF TRANSISTOR EQUIVALENTS

AND SUBSTITUTES

BP1 $3.36
This guide covers many thousands of transistors showing
possible alternatives and equivalents. Covers trarisistors
made In UK, Japan, USA, Germany, France. Europe,
Hong Kong and includes types produced by more than
120 different manufacturers.

SECONO BOOK OF TRANSISTOR EQUIVALENTS

ANO SUBSTITUTES

BP14 $5.92
Interchangeability data  covers  semiconduclors
manufactured all over the world. Immediate equivalents
are shown and possible substitutes are included

GIANT CHART — RAOIO, ELECTRONICS,
SEMI-CONDUCTORS & LOGIC SYMBOLS

BP27 $1.92
Identity those symbols at a glance. A must for beginners
and advanced enthusiasts alike. Professionals can always
hide it in their desks!

RESISTOR SELECTION HANDBOOK
BP28 s2.24
Shows how to combine two preferred values of resistor 10
obtain virtually any required value of resistance. Includes
information about fixed resistors, standard ranges, colour
codes and markings, power ratings and resistor calculations.

ELECTRONIC CALCULATOR USERS' HANDBOOK
BP33 $§

Presents formulae, data. methods of calculation, con-
version factors, etc, for use with the simplest or most
sophisticated calculators. includes the way to calculate
using only a simple tour-tunction calculator: trigonometric
functions, hyperbolic functions, logarithms, square roots
and powers.

DIGITAL IC EQUIVALENTS AND PIN CONNECTIONS
BP40 $12.32
Revised edition showing Japanese, Amercan and
European equivalents. Also shows pin connections of a
popular user-orientated selection of digital ICs.

LINEAR EQUIVALENTS AND PIN CONNECTIONS
BP41 $9.12

Shows equivalents and pin connections of a selection of
popular linear ICs, with details of families, functions,
country of origin and manutacture. Includes devices from
Analog Devices, Advance Micro Devices, Fairchild,
Harris, ITT, Motorola, Philips, RCA, Raytheon, Signetics,
Sescocrem, SGS-ATES, Siemens, AEG-Telefunken,
Teledyne, Texas Instruments.

PRACTICAL ELECTRONIC CALCULATIONS

& FORMULAE

BP53 $9.76
For the practical person's workbench. Bridges gap
between technical theory and cut-and-dried methods
which work but leave the experimenter untulfilied. There's
a strong practical bias. Tedious and higher maths avoided
where possible

INTERNATIONAL TRANSISTOR EQUIVALENTS GUIOE

BP8S $9.76
Companion to BP1 and BP 14 equivalents books, but con-
tains a huge amount of information on modem transistors
produced by over 100 manufacturers. Wherever possibie
equivalents are subdivided Into European, American
and Japanese types. Also shown are the material type,
polarity, manufacturer and indication of use or application

HOW TO I0ENTIFY 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 identified
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 reflex, exponential
hom, folded hom, tuned port, Klipschorn 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 hang, 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 of several solig-state shortwave
receivers giving high level of performance yet utilising
relatively few inexpensive components.

BEGINNERS' GUIDE TO BUILOING
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 knowledge which will exactly suit their specific
requirements. Minimum maths.

RADIO AND ELECTRONIC COLOUR COOES
ANO DATA CHART

BP7 $1.60
This large wall chant 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 ELECTROMC PROJECTS
BP23 $2.72

Full constructional data, circuits, components lists for
many practical projects including audio distortion mefter,
superFET recelver, guitar amp, metronome, etc.

RESISTOR SELECTION HANDBOOK
8P28 §2.24

Shows how to combine two preferred values of resisior
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 ANO

TREASURE LOCATORS

BP32 §5.92
Electronic and practical detalls 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 wiring
layouts aid the beginner. Some of the projects may be built
without using soldering techniques.

POPULAR ELECTRONIC PROJECTS
BP49 $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: radlo, audio, househoid and test equipment.

BEGINNERS GUIOE TO DIGITAL ELECTRONICS
BP61 $3.36
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

modern ICs. Covers both simple and complex circuits for
beginner and advanced builder alike.

gAs; ELECTRONICS-CRYSTAL SET CONSTRUCTION
- 8PS

RADIO CONTROL FOR BEGINNERS
BP79 §5.92
How complete systemns 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 Australla.

$6.56
For those who wish to participate in the intricacles 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
nexpensive 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
ICs. Complete layout and point-10-point wiring diagrams
included.

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 §12.95

Same content in a harg-cover form.

ELECTRONICS — IT'S EASY VOL. 2 $5.95
Dugital 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 form.
SIMPLE PROJECTS FROM ETI $2.95

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

HOBBY ELECTRONICS PROJECT BOOK $4.95
Filty projects ranging from very simple ones for complete
beginners 1o _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-seeking unil.
How to build a geiger counter.

constructional projects
general

28 TESTEO TRANSISTOR PROJECTS
2218

OESIGN OF TRANSISTOR CIRCUITS,

WITH EXPERIMENTS

21626P $20.75
A sell-teaching course in transistor circuits -— seven
chapters explore the fundamentals 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 heip 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 prolector, voice-
operated relay, elc.

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

50 CMOS PROJECTS
2248
Mary

$4.64
interesting and usetul projects — multivibrators,

= amplfiers and oscillators; trigger devices; special devices.

. modulated signals. Also discussed are stereo decoder

! SINGLE IC PROJECTS
- BP65

L

&

-

BT

' ELECTRONIC HOUSEHOLD PROJECTS
! BPT1

- BP29
. Three projects for the more experienced constructor:

: sggclleAR ELECTRONIC CIRCUITS — BOOK 1

MAJOR SOLID STATE AUDIO HI-FI PROJECTS
$3.04

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 ficensing 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 infra 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 employedin
receivers for the reception of either amplitude or frequency

circuits, quadrophonic circuits and voltage regulator
devices.

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

HOW TO BUILD YOUR OWN SOLID-STATE
OSCILLOSCOPE
P57 $5.12

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

$5.12
Simple lo build projects based on a singie IC. A few

rojects use one of two transistors as well. A sirip board
layout is given for each project plus special constructionat
and setting up info. Contents include low level audio
circuits, audio power amps, timers, op-amps and
miscellaneous circuils.

ELECTRONIC GAMES
8P69 §5.92

A numoer of interesting electronic games projects using
ICs for both the beginner and advanced enthusiast.

§5.92
Most useful and popular projects for use around the home
Includes two-tone buzzer, intercom, smoke and gas
detectors, baby dlarm, 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,
ncluding simple unstabilised types, fixed voltage regulated
types and variable voltage stabilised designs. The designs
are all low voltage types for semiconductor circuits.

$6.56
Yet more circuits from Mr. Penfold! Includes audio, radio
test gear, music projects, household projects and many
more. An extremely usetul book for all hobbyists, offering
remarkable value for the designs it contalns,

EIF.,EB(;TRDNIC PROJECTS USING SOLAR CELLS

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
failure when batteries are exhausted

DIGITAL IC PROJECTS
BP84 $6.56
Companion to No. 225 Practical Introduction to Dighai ICs
and EPGI Beginner's Guide 1o Digital Electronics. The
projects included in this book range from simple 1o more
advanced projects — some board layouts and wiring
diagrams are included.

AUOIO PROJECTS
BP90 $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.
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LOOK! More books!

Mail order coupon on page 83.

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 projects
are caf windscreen wiper delay unit, darkroom timer,
metronome etc.

ELECTRONIC PROJECTS FOR CARS AND BOATS
BP94 $6.56

Fifteen fairly simple projects designed for use with 12 V
electrical systems but in some cases can also be
employed with 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

BP96 $6.56
A number of useful designs include a speech processor,
interference filters and a simple CB radio receiver, Strip-
board layouts, wiring diagrams and notes on construction
are provided.

POPULAR ELECTRONICS CIRCUITS — BOOK 2

BP98 $7.52
A companion for BP80, this book provides a wide range of
designs for electronics enthusiasts who are capable of
producing working projects from just a circuil diagram
without the aid of detailed constructional information.

MINI-MATRIX BOARD PROJECTS
BP99 $6.56
This book provides a selection of 20 useful circuits which
can all be built on a mini-matrix board which s just 24 holes
by 10 copper strips in size. Simple and easy for those with
not much experience in electronics.

MULTI-CIRCUIT BOARO PROJECTS
BP103 $6.56
All circuits are based on one specially designed pc board.
Recommended to the less experienced hobbyist.

ELECTRONIC SCIENCE PROJECTS
BP104 §7.52
These projects range in complexity from a simple colour
temperature meter ‘to an infra-red laser. There is an
electronic clock regulated by a resonating spring and an
oscilloscope with a solid-state display. How 1o build them
and use them is fully explained

AERIAL PROJECTS
BP105 $6.56
Practical aerial designs inciuding active, loop and fernte
which are relatively simple and inexpensive to build. The
complex theory and mathematics of aerial design have
been avolded

MODERN OP-AMP CIRCUITS
BP106 $6.56
A collection of widely varying circuits and projects based
on the op-amp ICs.

HOW TO GET YOUR ELECTRONIC PROJECTS WORKIN
BP110 $6.56
Helps you o 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.

circuit techniques
and design

TTL COOKBOOK
21035P $17.50
A complete iook at TTL logic circuits — what TTL is, how it
works, and how 10 use it. Many kinds of practical TTL are
included, such as digital counters, electronic stopwatches,
digital voltmeters, etc.

ACTIVE-FILTER COOKBOOK

21168P $21.95
| Leamn how to construct fiiters of all kinds — highpass,
lowpass, bandpass. The book is easy to understand — no
advanced maths or obscure theory is used.
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ELECTRONIC CIRCUITBOOK 1:

PROJECT CONSTRUCTION

21241P $7.50
Your basic guide to project construction, covering
component identification, power supplies, proper tool
selection, troubleshooting techniques, oscllioscope use,
custom-made enclosures, and|more.
CMOS COOKBOOK

21398P $19.25
This book explains CMOS technology and its application
to ‘real world’ circuitry. A mini-gatalogue is included, which
lists over 100 devices, giving their pinouts and application
notes.

IC TIMER COOKBODK
21416P $15.95
Gives you a look at the hundfeds of ways IC timers are
used in electronic instrumentation

IC CONVERTER COOKBOOK

21527P $20.75
Written for the practising engireer, technician, hobbyist or
student, this book will be an ihvaluable working guide to
the understanding and use of IC analogue/digital and
digital/analogue converters.

DESIGN OF OP-AMP CIRCUITS, WITH EXPERIMENTS
21537P $16.50
The design of the fundamental circuits that are the basic
building blocks of more sophisticated systems. A series of
35 experiments illustrates the design and operation of
linear amps, differentiators and integrators, voltage and
current converters, active filtegs, and lots more.

555 TIMER APPLICATIONS sOURCE BODK,

WITH EXPERIMENTS

21538P $11.25
This book describes the constiuction of the 555 timer and
gives numerous practical examples of its applications in all
areas of electrical and computer engineering, including 17
simple experiments.

DESIGN OF ACTIVE FILTERS WITH EXPERIMENTS
21539P $15.95

Introduction to the theory, implementation and design of
active filters using the 741 op-amp.

DESIGN OF PHASE-LOCKED LOOP CIRCUITS,

WITH EXPERIMENTS

21545P $15.95
An excellent introduction t9 the theory, design and
implementation of phase-kicked loop circuils using
varlous TTL and CMOS devices. Includes manufacturers’
data sheets and describes the use of breadboarding aids
in the wide range of laboratory-type experiments.

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, reflable jperformance and low cost.
Assumes a basic understanding of op-amp lheory.

UNOERSTANDING CMOS INTEGRATED CIRCUITS
21598P $9.95

This book tells you what CMOS ICs are, how they work,
and how they can be used ip electronic circuit designs.
Many practical circuits, complete with parts values,
are included.

DESIGN OF TRANSISTOR CIRCUITS

WITH EXPERIMENTS

21626P $20.75
A self-teaching course t0 pfovide the background and
explanations necessary to feach the reader the an of
designing transistor circuits.

GUIDE TO CMOS BASICS, CIRCUITS,

AND EXPERIMENTS

21654P $14.95
If you are aiready familiar with TTL devices and are ready
to examine the benefits ofl CMOS, this book is your
complete source. It tells you what CMOS devices are, their
characteristics and design rules. 22 experiments demon-
strate the concepts discussed.

PRACTICAL TRANSFORMER OESIGN HANDBOOK
21657P $35.50
An easy to understand, |illustration-filled quide to
designing and constructing |transformers. Reviews the
fundamentals of electncity, magnetism and algebra needed
to understand transformer theory, and covers general
design considerations, transformer types, power losses
and transformer use in converters and inverters.

280 MICROCOMPUTER DESIGN PROJECTS
21682P $20.75
This book provides a complete look at the internal
architecture of the Z80, the heart of many microcompuiters,
and even shows how to build a microcomputer, the EX80,
using this powerful chip.

DESIGN OF VMOS CIRCUITS, WITH EXPERIMENTS
21686P $17.5

The authors look at the technology which makes dramatic
advancements possible with VM(KS, and show how these
components can easily and effectively be integrated into
common circuit designs to enhance their responses.

IC OP-AMP COOKBOOK

21695P $23.75
Basic op-amp theory in detail, with 200 practical, illustrated
cireuit applications: JFET and MOSFET units are leatured,
plus manufacturers’ data sheets and company addresses.

EXPERIMENTS IN ARTIFICIAL INTELLIGENCE

FOR SMALL COMPUTERS

21785P $13.25
Antificial intelligence is the capability of a device to perform
tunctions normally associated with human intelligence.
With this book, a small computer with extended BASIC
and somé knowledge of BASIC language, you can
conduct interesting and exciting experiments in artificial
Intelligence

PRACTICAL SOLIO-STATE CIRCUIT DESIGN
21787P $14.95
An introductory course in practical solid-state circuit
design for the experimenter, designer or technician whols
interested in constructing tailor-made clrcuits.

SCRS AND RELATED THYRISTOR DEVICES

21806P $19.25
Written for experimenters, technicians and engineers, this
book Is a practical and comprehensive guide to theory,
operation, specifications and applications of silicon-
controlled rectifiers (SCRs) and related 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 to incor-
porate them in your projects, and discusses modern
circu‘ncrz including linear and switching circuits and
late ICs.

ANALOG INSTRUMENTATION FUNDAMENTALS
21835P 29.75
Numerous practical, hands-on lab expenments and
solved problems are included, plus discussions of move-
mernts, dc ammaeters, voltmeters, chmmeters, bridges,
filters angd attenuators. No calculus Is required.

RF CIRCUIT DESIGN

21868P $33.95
A practical approach to the design of RF amplifiers,
impedance-matching networks and filters, 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 techniques
currently used to produce solar cells and reviews system
applications.

ELECTRONIC DESIGN WITH OFF-THE-SHELF ICS
50274P $14.79

It contains virtually all the information you need to design
and build electronic circuits, systems and subsystems with
readily avallable ICs. Shows how to 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
pointof view. It is the first book that gives detailed analysis
and design procedures for switched capacitor filters.

$2(;LB DESIGN AND CONSTRUCTION MANUAL
How to make RF, IF, audio and power coils, chokes and
transformers. Maths is simplified

50 PROJECTS USING CA3130ICS
2238 $4.32
The CA3130 is an advanced operational amplitier capable
of higher performance than many others: circuits often
need fewer ancillary components. Audio projects. RF
projects. Test equipment. Household projects. Misc
projects.

PRACTICAL INTRO TO DIGITAL ICS
2258 $4.32
Introduction to digital ICs (mainly TTL 7400). Besides
simple projects, includes logic test.set to identify and test
digital ICs. Also includes digital counter-timer.

50 CIRCUITS USING GERMANIUM, SILICON
AND ZENER DIODES
BP36 $3.36

. 50 interesting and usetul circuits and applications using

the germanium and silicon signal diodes, silicon rectifier

i
' diodes and zener diodes etc.




50 PROJECTS USING RELAYS, SCRS ANO TRIACS
BP37 )

Practical working circuits using silicon controlled rectifiers,
relays and bi-directional triodes. With a minimum of
difficulty you can use them in motor control, dimming and
heating control, timing and light sensitive circuits, warning
devices and many others.

50 FET PROJECTS
BP39 §5.92
Projects include ampiifiers 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 to SW listeners, radio amateurs, hi-ft
enthusiasts and general experimenters.

50 SIMPLE LEO CIRCUITS
BP42 $3.36
50 interesting and useful circuits and applications using
the LED. Alsoincludes circuits for the 707 Common Anode
Display for the beginner and advanced enthusiast.

1C555 PROJECTS
BP44 $6.56

One wonders how life went on before 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 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
receivers for the reception of either amplitude or frequency
modulated signals. Also discussed are stereo aecoder
circuits, quadrophonic circuits and voltage regulator
devices.

LM 3900 IC PROJECTS
BP50 $4.64
Uniike conventional op-amps, the LM 3900 can be used
for all the usual applications as well as many new ones.
I's one of the most versatile, freely obtainable 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
BPS58 12
50 interesting and useful circuits and applications using
these inexpensive and versatite devices.

50 CMOS IC PROJECTS
2248 $4.64

Projects include muitivibrators, amplifiers and oscillators,
trigger devices and other special devices.

SECOND BOOK OF CMOS IC PROJECTS
BPS9 $5.12

Leading on from book number 224 ‘50 CMOS IC
PROJECTS', this second book provides a further
selection of usetul circuits mainly of a fairly simpie nature.
Contents have been selected to ensure minimum overlap
between the two books.

COUNTER DRIVER AND NUMERAL DISPLAY PROJECTS
BP67 $5.92
Well-known author F.G. Rayer features applications and
projects using various types of numerical displays,
popular counter and driver ICs, etc.

VMOS PROJECTS
BP83 $6.56
Though primarily concemed with VMOS power FETs and
their applications, power MOSFETSs are dealt with oo, in a
chapter on audio circuits. Projects include audio clrcuits,
sound generator circuits, dc controt circuits and signal
circuits.

DIGITAL IC PROJECTS
BP84 $6.56
Heg)s 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 theory, 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
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 fimer projects are
car windscreen wiper delay unit, darkroom timer,
metronome etc.

USE OF THE DUAL-TRACE OSCILLOSCOPE
~ 40023P

ETI CIRCUITS BOOKS 1/2/3
Many of these circuits have been published in the ‘Ideas
for Experimenters’ section in ETI.

ETI CIRCUIT TECHNIQUES VOLS 1/2 $4.75 ea
The how, what, which, where, why and how much anthology
of electronic components, circuits and techniques

test equipment
and fault finding

AUTOMOTIVE TUNE-UP ANO EMISSION
C?NTROL SERVICE
P

21712 §20.75
Car owners who wish to save money and maintain thelr

. cars at peak performance will iearn from this book how to

adjust, repair and malntain the systems that ensure best
operation.

TROUBLESHOOTING WITH THE OSCILLOSCOPE
21738P $15.95
Excellent for the professional service technician or the
sefious 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.

MICROCOMPUTER DESIGN AND TROUBLESHDOTING
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 instrumenta-
tion. The author also provides a complete description of
two popular microprocessors — the 8085 and the 6502

§23.75
This programimed 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 to measure the phase
difference between two wavelorms.

ELECTRONIC TROUBLESHOOTING HANDBOOK
52585P $10.50
This workbench guide shows you how to pinpoint tran-
sistor troubles in minutes, how 10 test almost everything
elecironic and how o get the most out of low cost test
equipment.

PRACTICAL REPAIR AND RENOVATION
DF COLOUR TVS

P34 $4.32
This book shows how to obtain a working colour TV for
very little outlay by repalring and renovating 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 TO BUILD 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 10 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 chant
are four reclangles containing briet descriptions of the
faults. Selecting the appropriate 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 including
ampfified voltmeter, resistance bridge, fiekt 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 alt 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.

$2.95ea ji TESTGEAR — METERING ANO POWER SUPPLY

PRDJECTS $3.00
Includes many types of meters, audio noise and signal
generators, simple CMOS tester, oscilloscope calibrator
etc.

TEST GEAR — VOL. 2 $3.95
Projects include audio oscillator, transistor tester, true
RMS voltmeter, RF signal generator, versatile logic test
probe, microwave oven leak detector etc.

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
AUDIO CYCLOPEDIA
20675P $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 entries and hundreds of ilustrations
and circuit diagrams cover acoustics, amplifiers, record-
ing, reproduction, test equipment. audio measurements,
and much more.

ELECTRONIC MUSIC CIRCUITS
21833P §24.95

How 1o build a custom electronic music synthesiser
outlines numerous other circult designs and then shows
0u how to modify them to achieve particular responses
any of the circuits can be used as speclal-effects boxes

" for guitars and other musical instruments.

INTROOUCTION 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.

MODERN RECORDING TECHNIQUES
21037P $19.25
Explains the equipment controls and techniques foundin a
modem recording studio and how to use them creatively
and correctly to produce a desired resutt. 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 gain are
covered.

TUBE SUBSTITUTION HANDBOOK
21746P $8.76

Complete, accurate up-to-date guide to direct substitutes

, for receiving and picture tubes. Contalns 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 TD BUILD SPEAKER ENCLOSURES
20520P $8.75

A praclical guide 10 the ‘whys' and "hows’ of constructing
high-quality top-performance loudspeaker enclosures.

ACTIVE-FILTER COOKBOOK
21168P $21.95
Learn how to construct fitters 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 APPLICATIDNS
21558P $13.25
This book discusses IC op-amps and their apphication n
audio systems, and describes the numerous advantages
of using op-amps, including small spatial needs. iow
power consumption, reliable performance and low cost
Assumes a basic understanding of op-amp theory.

VIOED TAPE RECOROERS
21521P §17.50

In this completely revised second edition, the author tells
in simple language how helical VTRs work and how to
operate and service them. Includes numerous examples
of circuits and mechanical systems.

continued on page 80.
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WE'RE YOUR RELIABLE
SOURCE FOR

? COMPONENTS
7 And our prices are

‘ most competitive!

Whenever you're
looking for quality components
—~ capacitors, switches, connectors, 1Cs, resistors,
speakers, volume controls, and displays — we offer you your best selec-
‘tion, your best quality, and your lpwest prices. And we keep large
stocks on hand to ensure prompt delive!

[' o ‘ 4' PRICE — QUALITY
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.

WORKSHOP KIT

000.42.90% - Carry case,
Power supply, Pistol drill,
Drill stand, Orbital sander,
Jigsaw, flexible Shaft unit,
spare Blades, Table clamp,
Platform table. R.R.P.

‘187
WORKSHOP KIT

| MIIII I_ATHE

FOR ACCURACY&PRECISION

‘436

sies Tau it sppRcabie

000.62.90Y - Same as above
but not including fiexible
Shaft unit. RR.P.

149> -

1. jIG SAw 5,'000'(']""5/’;:!'! 3.FLEXIB|-E SHAFT 5.DR“.|- STAND Q':O’I:OMWLLATHE will give you
000.62.108 Platform Table & GRIND STICK 000.62.493 precision and solidity.

FEATURES:

O TOYO MIN)-LATHE made of high quality materials
used In the construction of standard large machine

ACCURACY EQUAL TO LARGER MACHINE TOOLS.

O Although TOYO MINI-LATHE is not muhi-purpose
|ame it has ail the functions of sophisticated large type

o l(s macﬁmlng capaciy is the lar in the table top
class. With maximum working duame(ev 100mm lenath
250mm

and well desig are
avallable

asindividual .00
item

inc.in Kit, Extra b b Y 50 Accepts Pistol Drill & Angle
35 minilool

Grinder.
7,000 R.PM.
2.PISTOL DRILL 4.ORBITAL SANDER Sa0y t1g 00 i
000.62.402 000.42.206 m SG'W
elf contained hand engraver

7.000 R.PM 5000 S/MIN Plug-Pak 12V output 1A

S Mmeter CIGAR LIGHTER ADAPTOR AVAILABLE: 000-862-073
18000 R.PM 12V DC
Engraving posnts for glass. metal,

ANGLE GR'NDE % 000.63.605 I- I 5 5 BN &S BN ES &5 .8 ..
ceramic & plastics avarlable also

7.000 R.PM 8Send Self Addressed Enveiope tor full price and accessory Hst.
40mm Diameler
34A AYR STREET,
" $29

|IITIII70_ Iii’mf;:;sﬂ

l AUSTRALIAPTY.LTD.

l NAME
44 | ADDRESS

545.00

E8%
HEEEEEm

Circ.
Sawblades SR
forWood &

VALUE

SIGNED

Metal available. | BaREY

The ultimate for
P.C.B. drilling.

“165%

» Sales Tax it appiicable

rovo MINI
DRILL

MD-1 — b SPEED MD-1H — 2 SPEED
850 — 3100 R.P.M; 8000 — 12000 R.P.M.




Project 461

Balanced input
differential preamp

David Tilbrook

This versatile little preamp has a host of applications in the
audio-and-beyond range, not the least of which would be

as a balanced mic preamp.

MANY transducers require a balanced
or differential preamplifier rather than
the simpler single input unbalanced type.
Balanced microphones, for example,
require a balanced preamplifier to
ensure minimal susceptibility to
extraneous noise sources. The concept
in the balanced approach is fairly
simple. The microphone, for example, is
connected to the balanced preamp using
three wires instead of two. Two of these
wires carry signal and the other is a
ground connection. The balanced source,
in this case a microphone, generates
a signal voltage on the two signal
wires such that one of the signals is
180 degrees out of phase with the other.
The two active -lines are twisted
together, with the earth line, or a two-
wire shielded cable is used to connect
the mic tq the preamplifier. In this way
any external noise or hum source will
affect both inputs equally, producing a
signal that is in phase on both of the

SIGNAL ON NON INVERTING INPUT

SIGNAL ON INVERTING INPUT

SIGNAL DIFFERENCE

138

= <+—EARTH OF SOURCE

EARTH OF PREAMP—*

Figure 2. Balanced line with transtormer coupling.

signal wires. Such a signal is called a
common mode signal. The balanced
preamplifier however, is configured
in such a way as to amplify only a dif-
ferential signal. The preamp produces
an output signal that is proportional to
the difference between its two inputs.
Since the signal is generated out of
phase, it is amplified. The noise source
however is a common signal and is the
same in both input wires. The difference
between the noise signals on each of the
input wires is therefore zero, and is not
amplified (see Figure 1). With this tech-
nique small signals can be sent over
long lines, an otherwise impossible task

HUM ON NON INVERTING INPUT

HUM ON INVERTING INPUT

HUM DIFFERENCE
| GREATLY REDUCED OR ZERO

\/

Figure 1. Ditferential signals on a balanced line are amplified while common-mode signals are reduced.

due to the susceptibility of these lines to
mains hum in particular.

In audio the most common method
employed to implement a balanced line
is with transformers. The basic approach
is shown in Figure 2. The source may be
a microphone or a small preamplifier
inside the microphone, or simply the
output from a mixer or other electronic
device. This is connected to the input of
a balancing transformer that is wound
to represent the correct load to the
driving stage. The output of this trans-
former consists usually of a bifilar
wound secondary connected as shown in
Figure 2. A similar transformer is used
at the other end of the line to convert the
differential signal back into one that
can be amplified by the single input
preamp. This technique has the
advantage that the signal earth of the
source need not be connected to that of
the preamplifier. This can be a very use-
ful feature at times, particularly when
large numbers of cables are connected
together at a common point such as at a
mixing console. The ability to isolate
the input earths of the various inputs
enables complete freedom from hum
loops which otherwise can become
almost impossible to remove.

Transformers have disadvantages
however. Firstly, good ones are ex-
pensive as they must be carefully
wound and shielded from external hum
fields. Since the transformer is a coil
of wire, wound specifically for good
response over the complete audiodp
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Project 461

spectrum, they are particularly suscept-
ible to magnetic fields produced by
power transformers etc. The problems
associated with isolating the trans-
formers from power supply hum fields
can be very real, if not impossible in
some instances.

It is often said that a transformer’s
ability to reject a common mode signal
is inferior to that of a balanced pre-
amplifier such as the one to be described
in this project. Although this is true it is
largely irrelevant since the limit to
common mode rejection is usually set by
the shielded cable used to connect the
input devices. Even the best quality
cables seldom allow common mode
rejections greatly in excess of 60 dB, a
figure which is easily surpassed by most
input transformers. The main advantage
of differential preamps over trans-
formers is cost and relative lack of
susceptibility to hum fields. This makes
it substantially easier to mount the
preamp within the equipment to avoid
degradation of the signal-to-noise ratio
by hum pickup. Another advantage of
the preamp over transformers is that
even the best transformers generate
significant amounts of harmonic distor-
tion in comparision to distortion figures
easily obtained with an op-amp based
balanced design.

The differential input needed is easy
to implement with the help of operational
amplifiers, since these have inverting
and non-inverting inputs already. The
simplest circuit that could be used and
one that is adequate with microphones
is shown in Figure 3. This circuit is the
standard differential op-amp circuit
and offers good performance with most
balanced sources. The resistor from the

NON
INVERTING
INPUT

INVERTING o
INPUT Rt

Figure 3. Preamp stage with a simply-balanced
input.

non-inverting input to ground is made
the same value as the feedback resistor.
In this way the gain of the stage is
identical for the two inputs. With the
non-inverting input grounded, the gain
of the stage is determined by the ratio of
the resistors R2/R1. With the inverting
input grounded, the gain of the op-amp
is given by the standard formula

(R2 + R1)/R1.

In this case however, the input resistor
in series with the non-inverting input
and the resistor from this input to

48 — December 1982 ETI

NON

INPUT

INVERTING
INPUT -

] =(%§_) (RRI1$ znz)

R6 I R2 =R3

= R4=R5
R6 = R7

r—o OouTPUT

R7
—AAAA——

Figure 4. The solution to the problem.

ground form a potential divider and
attenuate the signal by an amount
given by:

V; = V (R2/(R1 + R2))

So the total gain of the stage at the non-
inverting input is

((R2 + R1)/R1) (R2/(R1 + R2))

or R2/R1, which is the same as the
inverting input.

This circuit however, has the dis-
advantage that the impedance to earth
from each of the two inputs is very
different. The impedance at the non-
inverting input can usually be regarded
as approximated by the series combin-
ation of the two resistors, i.e: R1 + R2.
The impedance at the inverting input is
simply that of the input resistor, since
the inverting input is a virtual earth
once feedback is applied in this way.
This does not bother most balanced
sources, since a true balanced source
works independently of the ground
connection.

The impedance seen by the balanced
source is a result of that due to both
input resistors and the internal
impedance from base to base of the
input differential pair within the
op-amp. In most circuits the resistance
of the input resistors completely
dominates and it is sufficiently accurate
to quote the input impedance to balanced
sources as 2R1.

A major disadvantage of this circuit is
that the ability to reject common mode
signals can be seriously degraded with
some sources by differences in the
source impedance to the two inputs.
Remember that it is the matching of the
two sets of resistors that determines the
common mode rejection ratio. This is the
ratio of the input signal to the output
signal when a common mode signal is
applied. It is usually quoted in dB. The
value quoted earlier for shielded cables
of around 60 dB is a relatively easy
figure to obtain with the op-amp circuit
so long as the driving source impedance
is the same for both inputs. A mismatch
of only one per cent will degrade the

common mode rejection ratio (CMRR) of
an otherwise well designed preamp by
around 20 dB, and result in a figure that
could easily be unsatisfactory.

Another disadvantage of this circuit
is that it is not capable of delivering the
full gain needed of the preamplifier and
still give satisfactory distortion figures.
If we take a nominal output signal level
from a balanced microphone to be
around 0.2 mV and the required output
from the preamp to be around 100 mV,
then a gain of 500 is required, or around
54 dB. The distortion figure obtained
using the best op-amps available would
be unsatisfactory. For example, an
NE5534N at a gain of 500 would have a
distortion figure around 0.15%, a poor
figure by modern standards and well
outside the capabilities of a good trans-
former. The solution is simply to
decrease the gain of the stage.and add a
second stage to make up the difference.
This however, does not solve the
problem of degradation of the CMRR on
some sources. The real solution is to add
a third op-amp to the design and imple-
ment a full instrumentation amplifier.

The basic circuit for an instrument-
ation amplifier is shown ih Figure 4.
The second stage, formed by IC3, is the
same as the simple differential amplifier
in Figure 3, but its inputs are buffered
by the input stages formed by ICs 1 and
2. Resistor pairs R2, R3 and R4, R5 and
R6, R7 are made equal. The gain of the
second stage is simply R6/R4 as derived
above, but the gain of the first stage
is given by the slightly more complex
formula:

(R1 + 2R2)/R1
The overall gain is therefore

R6 _ R1+2R2
R4 R1
If the value of R4 and R5 is made large
in comparison to the estimated dif-
ference in the output impedances of the
two input op-amps and if the gain of
these two op-amps is the same then good
CMRR will result.
A problem can occur on many instru-
mentation amplifiers in ensuring that



the gains of the input op-amps are as
close as possible to being the same. One
feature of this circuit is that the CMRR
is affected to a lesser extent by the
matching of the resistors around the
first stage. Furthermore, this will not be
degraded by mismatch of the source
impedance to the two inputs. The over-
all gain of the preamplifier is divided
into two stages ensuring sufficient
amounts of negative feedback to provide
low distortion.

Close tolerance resistors (1% or 2%)
are specified for R6, 7, 8 and 9 so that
any dc inbalance between the input
stages, IC1 and IC2, can be balanced out
by RV1.

It is a good idea to use low noise metal
oxide resistors for the input resistors,
R3 and R4, to get good noise perform-
ance. They cost little more than standard
carbon deposition types. Indeed, metal
oxide resistors could well be used
throughout, without a significant cost
penalty. Most metal oxide resistors are
available in 1% or 2% tolerance classes
in any case.

Construction

Construction of the unit is straight
forward if the ETI pc board is used, since
all components are mounted on the
board. The usual precgutions should be
taken. The circuit employs several
electrolytic capacitors so be certain
these and the transistors, diodes and ICs
are inserted with the correct orientation.
The circuit is shown to run from a
nominal +20 V supply. This ensures a
clean *15 V supply to the op-amps
giving the circuit good headroom. If this
voltage is not available however, the
circuit will run perfectly well on a lower
supply voltage. If the supply is clean

differential preamp

R6 5k6 1%
RS
INPUT ¢ 560R

R7 5k6 1%

R9 2k7 1%

R8

2k7 1% R10 10k

[~9—o outPuT

R11 27k

NOTE: EXTERNAL CONNECTION MUST BE PROVIDED BETWEEN POWER
SUPPLY 0V POINT AND THE SIGNAL GROUND. SEE TEXT.

R14 R16
+ 220R

120R

NOM
av
C.T.

R15 R17
220R 120R

The circult is a relatively straightforward
instrumentation amplifier. The main differential
stage is formed by IC3, the TLO71. This is
a BIiFET op-amp with good common mode
refection ratio (CMRR) figures. This stage is
buffered from the inputs by a pair of NES534AN
op-amps that also provide additional gain and
determine the overall nolse performance of

the preamp. As mentioned in the main article,

the overall gain of the preamp is determined by
the gain of the first and second stages. The
gain of the second stage is determined by the
ratio of R11to R9, and is around 10. The gain of
the first stage is approximately 20, giving an
overall gain of about 200, or 46 dB. If you
require a different gain to this, try to keep the
ratios of gain in the first and second stages the
same. The amount of gain provided here
should be suitable for most microphones, pro-

HOW IT WORKS — ETI-461

R18
220R

viding around 100 mV output from a 0.5 mV
Input signal level.

The circult Is dc coupled at the input. This
assumes that the driving source will be trans-
former or capacitively coupled at the output,
which should be a safe assumption. The input
impedance of the stage is set by the two input
resistors R3 and R4. To increase the input
impedance, simply increase the value of these
resistors.

The RC networks consisting of R1-C1 and
R2-C2 are high frequency filters to reduce the
circult's susceptibility to RF interference.

The split power supply is provided either
from two zener regulators or from a well-
regulated and filtered dc source. The supply
pins to each IC are decoupled by 1k resistors
and 10n capacitors to prevent IC-to-IC inter-
actlon and possible feedback via the supply
rails.

SPECIFICATIONS — ETI-461 DIFFERENTIAL PREAMPLIFIER

Frequency response (10k load)

T.H.D. (at 5 V RMS output)
100 Hz
1 kHz
10 kHz

12Hz - 60 kHz, +0.1 dB

<0.007%
<0.006%
0.012%

Distortion figures can be expected to decrease further at more realistic signal levels but becomes

difficult to measure.

Total equivalent input noise
(20 kHz bandwidth)

Input impedance

Output impedance

Common mode rejection ratio

- 124 dB (approx)

nominally 560 ohms to ground
from each input.

nominally 260 ohms

depends on calibration but easily
adjusted to 80 dB.

regulated dc, the on-board zeners can be
eliminated. If not, replace them with a
lower voltage type to suit the supply
voltage available. The NE5534ANs are
rated for supply voltages in excess of
20 V but some second-source alter-
natives to the Signetics devices seem to
be incapable of running on this supply
voltage. If the devices you obtain do not
have the NE prefix it might be wise to
ensure that the supply voltage to the
op-amps does not exceed 15 V. If in
doubt, leave the zener diodes in circuit
as shown on the pc board layout and the
circuit diagram.

The pc board has been designed so
that an external connection must be
provided between the 0 V point on the pc
board and the signal earth. The correct
place for this connection is at the input

to the preamplifier, i.e: on the input p
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socket. A separate wire is run from the
0 V point to the signal earth point of the,
input socket. The signal leads from the
input socket to the pc board should be
shielded cable with the earth braid con-
nected at both ends. The signal earth
should not be connected to the chassis
directly. RF shielding can be accom-
plished by connecting a 100n capacitor
between the signal earth at the input
socket and the chassis. This will
eliminate any problems with hum loops
that might otherwise be formed around
the mains earth line. If in doubt about
this, consult the article on the Series
5000 power amplifier published in
March 1981. This article describes in
detail the earthing arrangement and
the principles employed in power amp
design are similar to those needed for
good earthing of a preamplifier.

Performance

This preamplifier is capable of excellent
performance. The noise figures obtained
are, to a large extent, determined by
the choice of op-amp used. With the
NE5534AN the noise figures and dis-
tortion performance:- quoted in the
specifications table can be expected. An
equally important parameter is of
course the slew rate and slew-induced
distortion (SID) characteristics of
the design. The open loop frequency
response of the op-amps used ensures an
extended frequency response and all
tests for slew-induced distortion gave
good fesults.

50 — December 1982 ETI

The subjective testing of the preamp
showed no sign of harshness due to slew
limiting or other distortion mechanisms
until very high input signal levels
caused clipping of the output. The unit
was tested with a number of high
quality balanced = microphones and
several unbalanced types as well. If an
unbalanced low impedance mic is to be
used, the unused input is simply con-
nected to ground at the input socket.

In all tests, the unit performed well
and should prove to be a good balanced
mic amplifier suitable for incorporation
in a large number of high quality audio
projects. )

COMPONENT
PINOUTS

Capacitors NOTCH OR SPOT

AT THIS END

—_— .
@G

electrolytic

-
——

diodes

— PARTS LIST — ETI-461 =

Semiconductors
IC1,1C2

ZD1,2D2 ..

Miscellaneous
ETI-461 pc board

IC3

Resistors ... . ... .. all V2 W, 5% uniess noted
R1, R2 .39R
R3,4,5 .. . 560R
R6,R7 .... ... 5k6, 1%
R8, R9 .. 2k7, 1%
R10 . - .10k
R11 . .27k
R12 .. 100R
R13 o paip i ITK
R14,R15,18,19 .. 220R
R16,R17,20,21 .. 120R

Capacitors
Cci1,C2 .. 4n7 greencaps
C8luy v o ... 10u/35 V RB electro.
C4,C5 ... .. 10u/16 V RB electro.
C6,7,8 .. 10n greencap

NES5534N (see text)
TLO71

.15V, 1 W zener

Price estimate
$18 — 520




Project 162

30 V/1 A fully adjustable,
protected power supply

This low cost, easy to build power supply features full
protection, variable voltage output from 1.3 to 30 volts,
variable current limit from zero to one amp plus metering
of both voltage and current output.

THE FIRST piece of test gear an
electronics enthusiast or technician
wants after a good multimeter is a
power supply. But, exactly what does
that hypothetical person want, we
asked ourselves? After much discussion,
examining past projects etc, we came up
with a specification like ... A, B, C. As
he happened to be a captive in the
advertising sales office, which is next
door to ETI's lab, we put it to a famous
Irish West Australian electronics dealer
who walks on water for a hobby (see
ETI, April '81, p.11), to ‘test the water’,
so to speak. He said, “No, no, no! What
they want is a power supply with D, E, F
for XY.Z dollars”. Conceding he might
be right but that there was an element
of pecuniary interest to be deducted, we
counter-proposed a power supply with
G, H, 1 but the Irishman said that would
cost ZY.X dollars and no electronics
person in their right mind would pay
that. At this stage we thought com-
promise would result in a power supply
with a camel-hitching rail on the front
panel and thought retreat/rethink the
wiser move.

Suspecting XY.Z dollars was some-
thing like $49.50 ($10 above a current
kit supply and $10 below our last low-
cost supply project) it was apparent
some awful constraints were looming
up. Rather than taking a ‘better’ supply
and pruning it to meet a price, we
started from the ground and looked at
what was necessary and asked could it
be done?

Obviously, a ‘laboratory standard’
power supply with dual digital meter-
ing, programmable voltage and current
and nuclear blast proofing was not
necessary. Most solid-state circuitry
requires voltages between 3 Vand 30 V
and may require currents up to half an
amp or so. Any circuitry run from the
supply would need to be protected from
damage by excess current should there
be a fault in it, so current limiting was
necessary. Current limiting also has the

David Tilbrook
Roger Harrison

Q.

OUTPUT

OLTAG
O

CURRENT

advantage of providing protection for
the power supply if the output should be
short-circuited. So, variable output up
to 30 V and variable current limit were
two prime goals. A pot costs less than a
toggle switch so continuously variable
current limiting could be included,
perhaps.

Meters are a relatively expensive
item. Assuming the user has a multi-
meter (you bought that first, remember)
then the meter on the power supply only
needs to read either voltage or current
at any one time. Voltage metering for
the supply is an obvious requirement,
leaving current to the user’s multi-
meter. But, from experience, you often
need an extra meter. Thus, switched
metering was desirable. Dual meters
are nice, but relatively expensive.

Our power supply presents a neat, functional appearance. It uses low cost, readily available components

and Is housed in a standard 184 x 70 x 160 mm metal case. Scotchcals were made up and applied to the
front panel and meter scale.

Three-terminal IC regulators are
cheap, readily available and provide
good results. They can also provide
thermal overload protection. Internal
circuitry turns them off if the case
temperature of the device rises above a
specified maximum. Getting a variable
output from a three-terminal regulator
is easy, but providing variable current
limit is another matter. Use a specialised
regulator? “You'd be in all sort of
compost if, and it’s inevitable, it was
hard to get”, said the Irishman-who-
walks-on-water. Point there. We looked
at some op-amp and transistor regulator
circuits, tried one or two, but thermal
overload protection was unavailable
and the circuits got a little complex —
and expensive. Back to the three-

terminal regulator and scouring of P

SPECIFICATIONS — ETI-162 PROTECTED POWER SUPPLY

Output voltage

Output current

Output regulation

Hum and noise on output

@ LED indicates current limiting mode

1.3— 30V, variable

0 — 1 A, variable limiting

better than 0.2% zero to fult load
less than 1 mV at full load

@ Output terminals isolated from chassis
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application notes. Voila! National
Semiconductor’s Linear Data Book had
something very close to what we wanted.
In next to no time (read, close to
deadline) a circuit was lashed up and
working! The project you see before you
is the culmination of the aforegoing.

There were a few more parameters to
consider. The case? Metal, but cheap.
The transformer? Appropriately rated
and available everywhere. The meter?
Ditto. The price? On target.

Specifications are given in the
accompanying table.

The design

The power supply is built around an
LM317 three-terminal voltage regu-
lator. This device, apart from being
inexpensive and widely available, has
the following desirable features: inter-
nal current-limiting (self-protection),
thermal shutdown (more self-protection),
adjustable output between 1.2 V and
37 V and excellent regulation figures.
We elected to use the TO-220 flat pack
style as it’s easy to mount (one bolt).
National and Motorola designate it
LM317T. Fairchild have an equivalent
designated uA317UC.

The regulator serves two purposes in
this design — to provide a regulated
voltage reference and thermal overload
protection. The output current is sup-
plied by a transistor. We used a TIP32,
which also comes in a TO-220 package.
This is a pnp device connected here as a
‘collector follower’. This sort of circuit
provides current amplification, but no
voltage gain. The regulator and tran-
sistor are mounted side by side on a
heatsink. If the output voltage and cur-
rent limit are set to maximum and a
short circuit occurs on the supply’s
output for a lengthy period, then a
considerable amount of power will be

64 — December 1982 ETI

- (RED)

A2

cio
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VOLTAGE ADJ.

The heart of the project is the LM317 reguiator,
IC1. This device is used in conjunction with the
main ‘pass’ transistor, Q1. The IC regulator
compares the voltage in its output pin with that
— on the ‘adj.’ pin and regulates the output
voltage accordingly. The bias for the pass
transistor is derived across resistor R3 and is
due to the current drawn by the IC regulator. If
the 317 detects excess voltage, for exampie,
on its output pin, it decreases the current
pulied through R3, hence decreasing the bias
to Q1. In this way the 317 controls the ouput
voltage and ensures good regulation for the
output.

The control voltage for the 317 is derived
from a potential divider formed by R7 and RV2.
The electrolytic capacitor (C9) connected
across RV2 Is to reduce noise on the output.
Dlode D8 is there to discharge this capacitor in
the event the output is short circuited, other-
wise It will attempt to discharge via IC1 and
IC2, possibly causing some damage.

Capacitor C10 is placed directly across the
output to provide both circuit stabllity and to
supply short term peak currents often required
by some circuits. It also functions as a low
Impedance ac bypass.

Since multiple power supplies are often
used to power a single circuit, it is possibie for
the power supply to be supplied with a reverse
voitage from an external source. To protect
against this, diode D9 is included. The 1 A
continuous current rating of this diode should
be sufficient In most cases, and It will stand
very high peak forward currents.

The remaining components are related to
the variable current limit feature of this supply.
The main device involved Is the 301 op-amp,
IC2. This device compares the output voltage,

HOW IT WORKS — ETI-162

which is connected to Its non-inverting input
pin 3, to the voltage dropped by a potential
divider formed by the CURRENT SET potent-
lometer (RV1) and R5. For any given setting of
the CURRENT pot, the voitage on pin 2 of IC2is
proportional to the output current.

When the output current rises high enough,
the voltages on pin 2 of IC2 will be ‘pulled’
above that on pin 3 (which is at the output
voltage). The output of IC2, pin 6, then swings
toward the negative rail, drawing current via
D6 and LED2. LED2 will light, indicating
current limit is in operation. The output of IC2
pulls down the voitage on the ‘adj.’ pin of IC1,
lowering the output voitage.

Capacitors CS, 7 and 8 and diode D7 are
included to ensure stabllity in the current limit
stage when it is operating. This circuit uses a
feature of the LM301 whereby it is capable of
working as a differential amplifier with its
inputs driven right up to the positive supply
rail. The positive supply for the op-amp can
therefore be the main output of the power
supply and vary as the output voltage is
varied. To ensure that the op-amp always has a
supply across it, a negative supply rail has
been derived by D5 and C3, a half-wave
rectifier system that generates about 10 V
from a tap on the secondary of T1,

The meter switch, SW2, aliows the meter to
be connected either as a voltmeter or a current
meter. In the voitmeter position, the meter
circuit Is placed directly across the output with
R10 and RV4 in serles with M1, RV4 allows
voitage calibration of the meter. When SW2 is
in the current position, the meter measures the
voltage drop across R8 and RS, which have the
output current flowing through them. RV3
permits current calibration of the meter.

dissipated in the transistor. The
temperature of the heatsink will rise
considerably, but before it can rise
destructively, the internal thermal
overload circuit of the regulator will
operate and limit the maximum dis-
sipation. You'll burn your fingers on the
heatsink by the time that happens.

In normal use, at maximum dis-
sipation the heatsink only gets warm to
the touch.

Output voltage variation is provided

more or less in the normal manner by
‘tapping’ the ‘adj.’ terminal across a
resistive voltage divider connected
across the regulator output (this
involves R7 and RV2). Current limiting
is provided by an op-amp. This senses
the output current and ‘short circuits’
the voltage applied to the regulator’s
‘adj’ terminal. The regulator output,
and thus the supply output, drops and
only the predetermined current flows in
the load on the supply cutput.



Overall internal view of the power supply. Note the cardboard ‘shield' separating the mains terminal

block and leads from the pc board.

Construction

For most electronic enthusiasts the
mechanical work involved in a project is
usually the tedious bit. We would expect
most constructors to purchase a pre-
punched and drilled chassis, but if you
want to do it yourself or plan to use a
different chassis, then start by carefully
laying out and marking up the metal-
work. Component placement is not
critical, but we would suggest you keep
a strict division between the mains com-
ponents and wiring and the rest of the
circuitry and components. If you're
using the same chassis, or something
similar, then our Scotcheal front panel
artwork can be used as a template for
the front panel. General placement of
components can be determined from the
photographs. The 184 x 70 x 160 mm
chassis we used could have done with
some bracing of the front and rear
panels. Some small brackets could be
made up from scrap aluminium pieces
to do this job, if you wish. If you do this,
tackle it first, but make sure the
brackets won’t foul any components
attached to the panels.

If you're using the same chassis we
used and all holes are prepared, first
thing to do is apply the Scotchcal front
panel. We made up a metal Scotcheal,
rather than plastic, as it's more durable.
Carefully lift the backing from one edge
and align the edge on the chassis panel.
Peel off the backing and carefully
smooth the Scotchcal into place across
the panel making sure it’s correctly
aligned as you go. When it’s in place,

smooth out any bubbles by carefully
rubbing them toward an edge. You can
cut out the holes with a sharp penknife
or modelling scalpel.

We also made up a metal Scotchcal
label for the meter scale. Disassemble
the meter and carefully apply the
Scotchcal to the original scale, trim the
edges if necessary and then re-assemble
the meter.

If you want to make your own Scotch-
cals for this project, the artwork is
reproduced on page 107 with a page of
blue behind so that you can expose
through the page.

Mount the meter to the front panel
first, otherwise you will have great
difficulty reaching the nuts that secure
it as they will be obscured by other
components. Then mount the LEDs,
switches, pots (and their knobs) and out-
put terminals. On the rear panel, mount
the mains fuse and install the mains
cable with its clamp grommet, leaving
enough of the cable protruding inside
the case so that it reaches the terminal
block. Mount the terminal block on the
chassis bottom next, then terminate the
mains cable. Make sure the green and
yellow earth lead is the longest so that
it’s the last to break in the event of a
catastrophic accident.

Insert the four pc board mounting
bolts next. We used 13 mm long 6 BA
bolts. Put two nuts on them to space the
pc board up from the chassis. Cut a
‘shield’ for the mains wiring from a 70 x
70 mm piece of heavy cardboard, bend
up one edge about 8 mm in and secure it

bench supply

under the rear mounting nut nearest
the mains terminal block by punching
a hole in the appropriate place in
the bent-up piece — see the internal
photograph.

Assemble the 317 regulator and
TIP32 transistor to the heatsink next.
Insulate each with a mica or plastic
thermal washer and bolt insulators.
Using a multimeter, check that the
metal tag of each device is not shorted
to the heatsink. Bend the leads of each
device up from the heatsink.

6 BABOLTS
13 mm LONG
INSULATING BUSHES

N
? T

MICA WASHER
/ —

N
37 —_ TIP3z

m oD

13mm

— |

HEATSINK

WASHERS

TOP VIEW

Mounting the 317 regulator and TIP32 transistor to
the heatsink.

Internal view of the power supply showing mount-
ing and terminating details for the regulator and
transistor. These are assembled to the heatsink as
shown above and the heatsink mounted to the rear
panel using bolts above and below the cutout
visible here.

Now you can attach flying leads to all
the components mounted on the front
panel and between the mains terminal
block and fuse to the mains switch. Put
heatshrink tubing over the mains fuse
and mains switch, ensuring they are
well covered. Make sure all leads are
long enough to reach their destination.
Solder C7 to the terminals of RV1 and
D9 to the output terminals, as shown in
the overlay and wiring diagram.

Mount the power transformer next,
oriented such that its 240 Vac input
terminals are away from the pc board.
Terminate the leads from the mains
switch to the transformer primary con-
nections, using heatshrink tubing again
to shroud the terminals.
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240 Vac

CLAMP GROMMET
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BOLTED TO
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yellow/green brown

FUSE F1
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TOT1
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"POWER®
B SWITCH
c
e
TO-220 TIP32
adj
out
in
TO-220

317 voltage reg.

Now you can tackle the pc board.
Start with all the resistors. Then mount
the two trimpots. Next, solder all the
semiconductors in place. It is most
important you get all of these the right
way round, especially the rectifier
diodes. The capacitors can be mounted
next. There are tive electrolytics and all
have to be mounted with the correct
orientation. Note that the two filter
capacitors are given as 2500 uF in the
parts list but the photograph shows
2200 uF types. Either can be used with-
out affecting circuit operation at all.
Remember, electrolytic capacitors have
a very wide tolerance (like +80%,
~20%). We used pc stakes to terminate
the leads from the off-board components.
You could use short lengths of 22 gauge
tinned copper wire with a loop bent at
the top, if you wish. Six 30 mm lengths
of tinned copper wire are needed to
connect the 317 and TIP32.

Carefully check the pc board to see
that all components are mounted and
the semiconductors and electrolytics
are correctly polarised. Mount the pc
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PARTS LIST — ETI-162
Resistors ... ..... .. all 2W, 5% unless noted Miscellaneous
BI04 v e e 1k8 F1 ... ... ........0.5A 3AG fuse
= (- 47R M1 L. 1 mA MU-45 meter, or
= - - | simitar
R4 ....... ......680R SW1,8W2 . ... . . DPDT miniature toggle
5 el e Py e e 330k switches, 250 Vac/1 A
R6, R7 w2208 rated.
(R R L 1R8, 1W T1 cei........ 6672 transformer, 240 V
RO | x asam ¢ sisirzne 202, 1 primary, 30 V/1 A multi-
R10 - . Hes 13 tapped secondary.
Biff)) e tiisn 250k lin. pot. o
BV sy v's b 5k lin. pot. ETi-162 pc board; two binding posts — one red,
S 1k min. vertical mount one biack; case -— metal, U-chassis & lid type;
trimpot 184 x 70 x 160 mm (e.g: D.S.E. H2744, Altronics
RvV4 . ... .. 5k min. vertical mount H0444, Electronic Agencies HE1742); two small
trimpot knobs; mains cable, clamp grommet and terminal
strip; fuseholder; Scotchcal panel and meter
Capacitors 0U/50 V axial elect scale; heatshrink tubing; heatsink — flat sided
g;' C2 wonrieimans ?(5)8;25(3/ Ran:eitfg 2 radial fin type, 30 mm long (e.g: Rod irving HS1);
Cs5,C8 . : - 68p ceramic . nuts, bolts, hookup wire elc.
B8 «yus: iaslyr, BTG Rp Price estimate
(07 JF FINEFR T 1 AR 100p ceramic
C9.C10 ..........10u/35V RB electro. $45 — §50
Semiconductors Note that this Is an estimate only and not a
D1-5,8,9 .........1N4001, 1IN4002, 1N4004, recommended price. A variety of factors may
EM401 . . . etc. affect the price of a project, such as — quality of
D6-D7 ‘ 1N914, 1N4148 components purchased, type of pc board (fibre-
IC1 B ... LM317T, uA317UC glass or phenolic base), type of front panel
IC2 ..............LM301,uA301 supplied (if used), etc — whether bought as
[e})} oz wevnl .TIP32A,Bor C separate components or made up as a kit.

board and terminate the flying leads
from all the off-board components. Use
heavy duty hookup wire from the trans-
former secondary to the board and from

the output terminals to the board.

All OK? Check it!
Now you'’re ready to switch it on and
try it out. »
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FREEZER ALARM KIT

See EA Oct 82

KE1627 $21.50

This beaut little kit will buzz you

when your freezer tails Complete with box
and all parts

SPEAKER PROTECTOR KIT

" | gee EA DEC 82

TRONIC fiQE
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DC-DC INVERTER KI
See ETI Sept 82
Suitable for running ETI power modules
ETI470, ETI477, ET1480, ETI499 from 12
volts. Full kit.
E1700 $35.00
SUPER TWEETE

See ETI Oct 82 Q6
The ultimate in speaker protectors Needs KEOl
no power supply. unit runs from
amplitier output signal 1
Suits amplitiers trom 20-1000 watts /3 pRlcg DOM
Pants list only kit KE2077 $18.50 mono. MIDRANGE
SUPER SIREN. |.pozio)s
- ADO2lO/ sas
TWO FOR THE

Ultra loud (over 100 db) alarm

PR]CE OF ONE.

LECTRIC FENC

Available again tor a limited

beeper device builtaround a
Motorola Piezo tweeter

Complete kit including piezo

CE2082 WAS $32.00

See EA Sept 82
KE1635 $15.00
Coil not included.

I pernod Plessey HOLONI? Horn
Power 50 watts RMS
Freq resp 5K.4O KHZ
€PL96db Iw/Imt

tweeter KEIO55

22.00.

N &
DRIVEWAY Y
SENTRY KIT

See EA Nov 82.

“vequency Response
550-5Khz

Resonant Frequency 350 hz|
SPL 89db Iw/Imt

50 mm dome

60 watt RMS handling
Very low distortion

PLESSEY 12"
WOQFER.

This price can never be repeated

Foam rubber surround
bequtitul white cone
Freq response 10-3500 hz

2016 STILLONLY §18.00 oq

POWER UP.

Switch all your HiFi equipment
on with the flick of one switch
Justuplug your powe: leads from
your Tuner, Amplitier, Equalizer,
Cassette Deck, etc and plug them

90 watt handling.
about 50w RMS

SPL 92db lw/Imt

519 50 CE2140 Res.treq25hz | into the Power Up and Whammo,
ONLY by switching oft your Amplifier,
ONLY $25. OO each you switch the power oft on

300 WATT INVERTER KIT

?ﬁs

everything else.
KE1940 Complet Kit

. DELYEWAY See June 83 EA“ " . >
T Run your 12 volt appltances in your cor. s
e e s e e cecaroviz $39.50.
| B , STEREO SYNTHESISOR KIT [ i i
See EA Dec. 8 ‘ ‘ Refer E/A Sept ‘82 ®
32 o o xr::sozio $55.00
This kit gives you stereo sound from a
KE1088 mono source, like your video
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Internal view from the rear of the front panel.

Switch on

Set the CURRENT and VOLTAGE con-
trol to about half rotation and the
VOLT/AMP switch to read volts on the
meter. Hook your multimeter to the
output, switched to the 30 V range or a
higher one, plug in and switch the
power supply on. If all is well, the
POWER LED should light and the
multimeter will read some voltage. The
power supply meter will probably read
something quite different. If you don’t
get these indications, switch off and look
for a wiring error or components mis-
placed or incorrectly oriented.

If all is well, set the VOLTAGE con-
trol so that you get a reading of 20 V on
your multimeter. Then, adjust RV4 (the
trimpot nearest the front panel) until
the power supply meter reads the same.
Vary the VOLTAGE control and check
that the supply’s meter corresponds
closely with the multimeter. See that
you get around 1.3 V at minimum and
30V (within 0.5 V) at maximum.

bench supply
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View of the rear panel showing heatsink and mains fuse placement.

Turn the power supply off. Wind the
VOLTAGE control fully anticlockwise
and set the CURRENT control half way.
Set the VOLT/AMP switch to read cur-
rent on the supply’s meter. Switch your
multimeter to the 1 A range, or higher.
Turn the power supply on. The LIMIT
LED should light and the multimeter
should indicate about half an amp of
current flowing. The supply’s meter will
likely read something quite different.
Wind up the CURRENT control so that
your multimeter reads one amp. Adjust
RV3 (nearest the back panel) so that the
supply’s meter reads the same. Vary the
CURRENT control and see that the
supply’s meter corresponds closely to
your multimeter. The LIMIT indicator
should go out when the CURRENT con-
trol is at minimum.

If at any time you don’t get the correct
indications, or worse still — burning
smells!, switch off and hunt for a fault.

If all is well, you can put the lid on
your supply and put it proudly on your
workbench.

Using it
In use, you set the output voltage to
what is required by the circuit you are
working on then apply a short to the
output terminals and set the current
limit to something a little above what
you judge the circuit will draw. With
most CMOS circuitry, even that con-
taining many ICs, 100 mA is a good safe
limit. Allow for relay and indicator
(LEDs, lamps etc) currents. A little
experimentation will teach you what
to expect under a wide range of cir-
cumstances.

We trust you get many useful years of
use from your ETI-162 power supply. ¢

NOTE: this supply is not meant to be used as a
battery charger so dont connect lead-acid
batteries to it. Accidental reverse connection of
a lead-acid car battery will likely destroy D9
and maybe other components. Nickel-cadmium
batteries could be charged from the supply
operated in the constant-current mode and D9 will
prevent damage to the supply if you accidentally
reverse-connect them. However, take the usual
precautions regarding the charging period and
charging current.

SULLCO ELECTRONIES

SHOP 2, 31 PULTNEY STREET, DANDENONG, VICTORIA, 3175. TELEPHONE (03) 791 8655

INDUSTRIAL RADIO
REMOTE CONTROL

“Billco Electronics would like to wish
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all ETI readers a
very Merry Christmas.”




Walkie Talkies Sensational
price for X’tal controlled units

Sensational price for CRYSTAL
CONTROLLED UNITSII Not
your super-regen rubbish !

Don’‘t be fooled! These units
actually do work — well in fact.
Will transmit volce or morse over
fairly respectable distance (over a
mlle in idéal conditions).

Fitted with proper transmit/receive
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 wtong?

oniyq2. 50

NEWINEW!

JAYCAR ¥

xR R o3 X X B XX

AT LAST!! INTERNATIONAL STANDARD
(IEC 320) 240V APPLIANCE CONNECTOR

You asked for it and here It Is. Fully approved
240V mains Inlet to International Standard
IEC 320.

— Front or rear panel mount
— 240V AC 6A rating

— Accepts |[EC 320 international power cords
— Simplifies 240V wiring.

— Quick-connect/solder on terminals.

We also have the IEC 320 iine plug assembly
for ONLY $4.95.

6,4 mm dia.

TR kY| -©-¢

Beware of non-approved: units!

low cost balanced

mic transformer 25 3 ,

Sensational price for a completely MU-metal S

shielded uniti! oL Q

Until now you had to pay a fortune for a
shielded balanced tranny!
— 2.600 ohm (CT) input/output |
— 50k output/input

Can be used either way round

NEW! INSULATION DISPLACEMENT
CONNECTORS & RIBBON CABLE!!

I.D. Insulation displacement. The quick and reliable way of making
multiple connections to computer peripheral connectors.

Great for Disc Drives, Printers etc. Crimp them yourself and save a
fortune!!

WE NOW CARRY

CONNECTORS;

16 pin DIP HEADER $1.99

24 pin DIP HEADER $2.50

P.C. Edge Connector 34 way *
{Suits 5% "’ Disc Drives) $8.50

25 Pin Cannon ‘D’ Male $8.95

25 Pin Cannon ‘D’ Female $8.95

CABLE:

16 way $1.50/metre

— Standard 9mm bushing mount = 50
— Colour coded leads. $

Don’t pay over $30!11 MAGAZINE
BINDER
Keep your precious

reference.

4 up $4.50 each

{and expensive) maga-
zines in order for easy
Smart blue
colour with gold lett-
ering. Heavy gauge and

richly chromed metal
fittings.

LOow IMPORT PRICE
ONLY $4.95

25 way (suit DB25's & 24 way DIP) $2.50/metre
34 way for Disc Drives $3.45/metre

LOW-COST COLLET-TYPE
» KNOBS '

*Made in England” Quality. Economical slide-
on fit to any %" shaft pot with fiat (i.e. Soanar
or Jaycar pot.) Dull black finish on body with
choice of SEVEN bright coloured snap-in tops.
Knob body ONLY $0.50 ea 1-9

$0.45 ea 10+
Caps ONLY $0.10 ea any quantity

Cap Colours: Red, Green, White, Yellow, Grey,
Biue and Black

CannonXL

SCR AND TRIAC SELLOUT!I!!

We only have VERY SMALL guantities of some

3 pin male line (Neutrik) | $3.95 - ml ED

The average 15 cent LED has a light output of
0.8mCd (milli Candelas) at 20mA.
Can you Imaglne a 200mCd LED? (at 20mA)?

Red with clear

Well if you can’t — buy one and find out. Ifgi;p °6r‘9|<;each
They are ideal for panel illumination or very $ oo cach

low current work. {They will stitl give useful
light at 1ImAIl).

connectors~qreat | s i e
8T13%/500 TRIAC 8 amp 500 $1.50
BT139/600 TRIAC 16 amp 600 $4.00
ew ran e * * * 8T151/500R  SCR 12 amp 500 $1.35
BT151/650R  SCR 12 amp 650 $1.95
BTW24/600R  SCR 35 amp 600 $2.95
5 pin and right angle types now in stock. BTW33/1000R SCR (fast) 110 amp 1000 $29.50
DESCRIP TION PRICE | BTW38/1000R SCR 16 amp 1000 $4.95
3 pin male li $3.50 | BTW3BBU0R _SCR 16 amp 600 $4.50
pin male line BTWA41/500 TRIAC 40amp 500 $4.95
3 pin female line $3.96 | prwai/soo TRIAC 15 amp 800 $3.95
3 pin male chassis $3.25 | 8Tws2/1200R SCR 3t amp 1200 $9.95
3 pin female chassis $3.95 | BTY79/300R SCR 16 anp 400 5195
B pin Mmale line $6.95 7
5 pin female line $7.95 \\ L2
5 pin male chassis $3.95 \\\\ — thﬁr\IJLKgQ[R)E)RVIBZ
5 pin female chassis $6.95 \ ol
240V Mains lIne $650 = ca NUMBER 1
240V mains chassis $6.25  —| X FOR KITS
3 pin male right angle iine (Neutrik) $4.95 ‘-" \\\\
3 pin female right angle line $5.95 125 York Street, Sydney 2000
3 pin female iine (Neutrik} $4.95 Phone: 264 6688 Telex: 72293

**Neviiles Corner’’

Cnr. Carlingford & Pennant Hills Road,
Carlingford

Phone: 872 4422

Mail Orders To: Box K-39 Haymarket

POST AND PACKING CHARGE
$5$9 99 ($1.20) $10$24.99 lSZ 40)
$25 $49.99 ($3.50)
$100 up {$6.20)

Sydney 2000

NEW SHOP HOURS
Mon-Fei 8 30 10 5 I0pm

Sat 830 10 12.00pm
Thurs night 10 8.30pm

$50 $99.99 ($4.60)




Ideas for

Experimenters

Software selectable
reverse video for the
Superboard or UK101

Imagine being able to switch from white
characters on a black screen to black
characters on a white screen under
program control, just when those alien
invaders are about to demolish your last
laser turret. Neil Westgarth of
Modbury Heights SA could and came
up with this modification.

All you need is a spare half hour, a 1k
resistor, a 74L.S00 and a means to
POKE a ‘1’ or ‘0’ to switch the video. In
my case I use one bit of a PIA port,

however if you have a bare board with.

no other modifications you can use pin 5
of Ul4 (ACIA) which is set high by
POKE 61440,81 and low by POKE
61440,17. These POKEs have no effect
on other operations.

As the video information to be dis-
played is stored in binary form, i.e: ‘1’
= white dot and ‘0’ = black dot, it is a
simple matter to switch an inverter in

FROMPIN 7C
U442 o—

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
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.

o
SELECT FROM
PIA etc.
‘1" = REVERSE
‘2" = NORMAL

the appropriate port of the video cir-
cuitry and thereby reverse the video
information.

All the modifications that I have seen
to date use a DPST switch to do this and
although it is effective it is a little
awkward in use. I found it desirable
to have it software switchable. The
relevant circuit information can be
found on OSI supplied circuits sheet 10
of 13.

As shown U42 is a 74LS165 shift
register whose Q output is used to shift

O
TOPIN2
u7o

the video information to pin 2 of U70.
The modification involves cutting this
connection and then selecting either pin
9 (Q op) or pin 7 (Q op, previously
unused) through to pin 2 of U70 as
before. The same modification is done to
the UK101 except that U42 and U70
become IC42 and IC70 respectively.

The 74LS00 and resistor can be
mounted on the prototyping area of the
superboard. Remember to take care
when cutting or soldering to the pc
board traces.
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Voltage divider

Graham Taylor of Caulfield South,
Victoria wanted to divide a voltage by a
multiple of 10 and found the following
circuit in application notes. This was all
very well but then he couldn’t buy a
900k resistor.

So then I started thinking about using
different valued resistors. If you
parallel 1.2 and 15 you get 1.1. Aha! So
now | use dividers as shown. Now
it’s possible to go to your average hobby
shop and buy 1% resistors off the shelf
and not mess around with trying to
make up 900k.




ALL

WE STOCK THE
LARGEST RANGE OF
KITS AND PRINTED
CIRCUIT BOARDS IN
AUSTRALIA AS WELL
AS OUR HUGE RANGE
OF COMPONENT
PARTS AND VALVES.

STEREO UNITS

S1 ETI 484 Compressor Expander

$2 ETI 482 50 watt per channel Amplifier

S3 £7) 482A Preamp Board

S4 £714828 Tone Control Board

S5 E£T1 485 Graphic Equalizer

$6 E£T1480 50 watt Amplifier less H/S & bracket

S7 ET1 480 100 watt Amplifier less H/S & bracket

S9 ET1 443 Expander Compressor

S10 ET1 444 Five watt stereo

$12 ET1 438 Audio Level Meter

$13 ET1 440 25 watt Stereo Amplifier including
metatwork

$18 ETI 426 Rumble Filter

$19 ETI 429 Simple Stereo Amplifier

$21 ETI 417 Over led Distortion Monitor

S33 E.A. Musicolour Il 1000 w/ch

$35 ET 470 60 watt audio amplifier module

$36 ET1 4000 Series 60 watt stereo amplifier

S37 ET1 451 Hum Filter for HiFi systems

$38 E.A. Stereo Infrared Remote Switch

$39 £T1 455 Stereo Loudspeaker Protector

S40 E.A. Super-Bass Filter Less Power Pack

S42 E.A. Stylus Timer

$43 ET1 3000 Series Amplifier 25 w/ch

S44 ET1 477 Mosfet power amp module inc.
brackets

$45 ET1 457 Scratch/Rumble Filter

$46 ETI 458 VU Level Meter

S47 ETI 479 Bridging Adaptor

S48 ET1 5000 Series Power Amplifier

STAGE

ST1 ETA 592 Light Show Controller (3 ch.) (1000
w/cl

SngEZTI 593 Colour Sequencer (for use with ETI

ST3 ET1 551 Light Chaser 3 ch. 1000 w/ch

ST4 £ A. Light Chaser 3 channel

ST5 EA. Twin Tremolo for Organs/ Stage Amps

ST6 EA. Light Chaser

ST7 ETI 499 150 w Mosfet P.A. Module

STB ETi 498/499 150 w Public Address
Amplifier

ST9 EA. Musicolor IV

all prices are inclusive of sales tax

PRE-AMPLIFIER AND MIXERS

P1 ETI 445 Stereo Pre-amplifier

P2 ET1 449 Balance Mic Pre-amplifier

P6 ET1 419 Mixer Pre-amplifier—4 ch.

Mixer Pre-amplifier-2 ch.

P7 ETI 401 F.E.T. 4 Input Mixer

P10 E.A. Playmaster 145 Mixer

P11 ETI 446 Audio Limiter

P12 ET1 471 High Performance Stereo
Pre- amglmer -less F/P & Backing Plate

P13 ET 477 Moving Coil Cartridge Pre-Amp

P14 ETI 474 High to low Impedence Interface

P15 ETI 467 4 input Gultar/Mic. Pre-amp suits
ETI 466-inciudes power supply

P16 EA. Moving Coil Pre- Amplifier (Battery)

P17 £.A. Moving Coil Pre-Amplifier (Plug pack)

P18 ETI 478 MM Moving Magnet Pre-amp
Senies 5000)

P1 E‘Il'_lJ 478MC Moving Cotl Pre-amp (Series

5000)
P20 ET1478 Senes 5000 Pre-Amplifier
P21 EA. Vocal Cancellor

GUITAR UNITS

G1 ET1 447 Audio Phaser

G2 ET1 413 2-100 watt Bndxe Amplifier

G5 ET1 413 100 watt Guitar Amplifier

G6 ET1410 A.D.U. for your Guitar

G14 ET 452 Guitar Practice Amplifier

G15 ET1 466 300 watt Amp module-less H/s &
Transtormer

G 16 ETI 454 Fuzz Sustain less foot switch

G17 HE 102 Guitar Phaser

(18 ET 450A Bucket Brigade

(19 ETY 4508 Mixer for above

G20 E A. guitar Pre-amplifier

G21 Sonics ME2 Sonics ME2 Wah Wah
Pedal-less pedal

ALL AT NEW DISCOUNT PRICES

AUDIO TEST UNITS

AT1 ET1 441 Audio Noise Generator
AT2 ETI 128 Audio Millivolt Meter

AT4 ETI 102 Audio Signal Generator
ATS E.A. AF. Tone Burst Generator

AT7 ETt 137 Audio Osciliator

AT9 KE 105 Bench Amplifier (less case)
AT10 E.A. Audio Test Umit

AT11 E.A. Function Generator

TIMERS

T1 ETI1 650 STAC Timer

T2 ET1 564 Digital Wall Clock

T3 E.A. Universal Tamer and Stopwatch
T4 ETI 540 Universal Timer

COMMUNICATION EQUIPMENT

CE1 ETI 711 Remote Control Transmitter Switch

CE2 ETI 71 1R Remote Control Receiver

CE3 ET1 711D Remote Control Decoder

CE4 ETI 7118 Single Control

CES Double Control

CEB ET1 711P Power Supply

CE7 ETI 707A 144 Mhz Converter

CE8 ETI 7078 52 Mhz Converter

CE9 ETI 708 Active Antenna

CE11 ETI 780 Novice Transmitter

CE12 £T1 703 Antenna Matching Unit

CE18 £A All Wave1/C 2

CE21 E.A. Fremodyne 4 RF Section

CE29 E.A. Short Wave Converter for 27 Mhz

CE31E.A 27 Mhz Pre-amp

CE32 E.A. 10-30 Mhz Pre-amp

CE33 ETI 718 Shortwave Radio

CE34 ETI 490 Audio Compressor

CE35 ETI 721 Aircraft Band Converter (less
XTALS)

CE36 ETI 726 6 or 10 metre Power Amp

CE37 ET1 475 Wide Band A.M. Tuner

CE38 E.A. Masthead Pre-amplifier

CE39 ETI 731 R.1.T.Y. Modulator

CE40 ETI 729 UHF TV Masthead Preamp. (less
extemnal box

CEA41 ETI 735 UHF to VHF TV Converter

CE42 HE 104 AM Tuner (less case)

CE43 HE 106 Radio Microphone (less case)

CE44 E.A. RT.T.Y. Demodulator

CE45 E.A. Voice Operator Relay

METAL DETECTDRS

MO1 ETI 549 Induction Balance Metal Detector
includes wire for search head

MD2 ETI 561 Metal Locator less dowel and
tubing, potplant stand

MD3 ETI 1500 Discriminating Metal Locator
(undrilled case)

MD4 ETI 1500 Discriminating Metal Locator

grednlled case)

MDS ETI 562 Gelger Counter with ZP 1310 Tube

MD6 ETI 566 Pipe and Cable Locator

MD7 E.A. Prospector Metal Locator including
headphone

TEST EQUIPMENT

TE2 ET1 133 Phase Meter

TE4 ET1 129 RF. Signal Generator

TEG ETI 706 Marker Generator

TE8 ET 122 Logic Tester

TE9 ETI 124 Tone Burst Generator

TE11 ETI 116 Impedance Meter

TE15 ET1 704 Cross Hatch Dot Generator

TE16 ET1 120 Logic Probe

TE17 ETI 121 Logic Pulser

TE34 ET1 487 Read Time Audio Analyser

TE3S5 ETI 483 Sound Level Meter

TE36 ET) 489 Read Time Audio Analyser

TE37 ET1 717 Cross Hatch Generators

TE38 E.A. 3 Mhz Frequency Counter

TE42 E.A Transistor Tester incl. BiPolar &

FETS.
TE43 ET1 591 Up Down Pre-setable Counter
TE44 ET| 550 Digital dial (less case) includes ETI

591

TE45 ETI 144 Expanded Scale R.M.S. Voltmeter
TE46 ET! 148 Versatile Logic Probe
TE47 ETI 724 Microwave Oven Leak Detector
TE48 ETI 150 Simple Analog Frequency Meter
TE49 ET1 151 Linear Scale Chm Meter
TES0 EM 152 Linear Scale Capacitance Meter
TES1 EA Dlgnal Capacitance Meter

TES2 ET1 588 Digital Temp. Meter
TES3 EA. T.V. C.R.0. Adaptor less Power Pack
TES4 E.A. XTAL Locked Pattem Generator
TESS E.A Decade Resistance Sub Box
TE56 E.A. Capacitance Sub Box
TES7 EA Decade Capacitance Sub Box
TES8 E.A. Tantalym Capacitance Sub Box
TES9 ETI 140 1 Ghz Frequency Meter/Timer
TE6O ETI 572 PH Meter

BELECTRONIGC CGOMPONENTS

118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL. 662-3506.

WE HAVE NOW BEEN
APPOINTED OFFICIAL
INTERSIL DISTRIBUTORS
AND ARE CURRENTLY
STOCKING SUPPLIES OF
THESE FABULOUS
PRODUCTS IN CONJUNCTION
WITH ALL OUR OTHER
COMPONENTS.

TE61 ET! 135 Panel Meter

TE62 £.A. Modulated S:Qr nal Injector

TEB3 HE 103Transistor Tester

TEB4 HE 111 Ohm meter

TE6S EN 157 Crystal Marker

TE66 ETI 161 Digital Panel Meter

TE12 ETI 533 Digital Display

MODEL TRAIN UNITS (see alsc “SOUND
EFFECTS™)

MT1 £Ti 54 1 Model Train Control

MT2 E.A. 1974 Model Train Control

MT6 £ A 1978 Train Control less Front Panel

1978 Train Control with Front Panel

SOUND EFFECTS

SE1 £.A. Sound Effects Generator®

SE2 E.A. Muslcal Tone Generator

SE3 E.A. Cylon Voice

SE4 EA. Steam Whistle

SES ET1 607 Sound Eftects

SE6 £.A. 492 Audio Sound Bender

SE7 E.A. Electronic Sea Shell Sound Effects
*set as for Steam Train and Prop Plane noise

VOLTAGE/CURRENT CONTROLS
V1 ETI 481 12 voitto £ 40v D.C. 100 watt

Inverter

V2 ET1 525 Drill Speed Controller

V6 E.A. 1976 Speed Control

V8 EA. Inverter 12v D.C. input 230v 50hz 300
VA output

V10 EA. Zero-voltage switching heat controller

V11 E A Inverter 12v D.C. input 230v 50 hz
300VA output not incl. switch 35 amp.

WARNING SYSTEMS

w81 ETI 583 Gas Alarm

WS3 ETI 528 Home Burglar Alarm
WS4 ETI 702 Radar Intruder Alarm
WS7 ETI 313 Car Alarm

WS12 ETI 582 House Alarm

WS14 E.A 1976 Car Alarm

WS15 E.A. 10 Ghz Radar Alarm
WS16 EA. Lnght Beam Relay

WS17 ET1 247 Sod Moisture Indicator
WS18 ET1 250 Simple House Alarm
WS19 ETI 570 Infrared "Trip* Relay (including

glug pack&

WS20 ETI 585 T&R Ultrasonic Switch

WS21 ETI 330 Car Alarm

WS22 ETI 322 Dver Rev Car Alarm incl. case
WS23 £T1 1505 Fluorescent Light Inverter
WS24 ETY 1506 Xenon Bike Flasher

PHOTDGRAPHIC

PH1 ETI 586 Shutter Speed Timer

PH3 ETI 5148 Sound Light Flash Trigger

PH4 ETI 532 Photo Timer

PH7 ET1 513 Tape Slide Synchronizer

PH12 ETI Sync-a-Slide

PH14 ETI 558 Mast Head Strobe

PH15 ETI 553 Tape Shide Synchronizer

PH16 £ A. Digital Photo Timer

PH17 ETI 594 Development Timer

PHIB ET1 568 Sound or light operated Flash
qeer mcludmg optional parts

PH19E.A. Sound gered Photoflash

PH20 HE 109 Extra Flash Trigger

PH21 E.A. Photographic Timer

POWER SUPPLIES

PS1 ETI 132 Experimenters Power Supply

PSZ ETI 581 Dual Power Supply (High Powered

swon)
P53 ETI 712 CB Power Supply
PS4 ETI 131 Power Supply
PS6 ET 105 Laboratory Power Supply
PS7 ET1 111 1/C Power Supply
PS9 E.A. 1976 Regulated Power Supply
PS11 E.A. C.B. Power Suppl
PS12 ETI 142 Power Supply 0-30 VO0-15A
(tully protected)
PS13 ETI 472 Power Supply
PS14 E.A. Power Supgly for Dream 6800
PS15 ET1 577 Dual 12V supply
PS16 E.A. Power Saver

Note: We do not stock sub-
standard poor quality
components

TRADE AND RESELLER ENQUIRIES WELCOME.

PS17 ET1 480 PS Power Supply for ETI 480 (100
wati Amp.)
PS18 E.A. Bench Mate Utility Amplifier/Power

Sunplg'
PS19 HE 108 Power Supply

COMPUTER AND DIGITAL UNITS

C1 ETI 633 Video Synch Board*

C2 ETI 632M Part 1 Memog Board V.D.U.*

C3 ETH632P Part 1 Power Supply V.D.U

C4 ET1 632A Part 2 Control Logic V.D. i

CS ET1 6328 Part 2 Control Logic V.D.U."

C6 ETI 632C Part 2 Character Generator V.D.U."
C8 ET 632 UAR.T. Board*

C9 ET1 631-2 Keyboard Encoder”

CIO ETI 631 A/Sch. Keyboard Encoder (less

Kboardé

C14 ETI Eprom Programmer

C15 ET1 637 Cuts Cassette interface

C16 ETI 651 Binary to Hex Number Converter

C17ETI 730 Genin% Going on Radio Tele Type

C18 £ A. Dream 6800 Computer for Beginners
less keyboard and cover

€22 ET1 660 Basic Computer

€23 ETI 660 Basic Computer inc!. colour opnon
on board expandable memory, RF
case and

ower Supply
C24 ETI76

pp
Video RF Modulator
€25 E.A. Eprom Programmer
*all V.D.U. projects priced less connectors

BIO FEEDBACK

BF1 £T) 546 G.S.R. Monitor (less probes)
BF2 ETI 544 Heart Rate Monitor

BF3 £T1 576 Electromyogram

AUTOMOTIVE UNITS

A1 ET1 317 Rev. Monitor

A2 ET1 081 Tachometer

A3 ETI 316 Transistor Assisted Ignition

A4 ET) 240 High Power Emergency Flasher

AB ETI 312 Electronic Ignftion System

A7 ET1 301 Vari-Wiper

A14 E.A Dwell Meter

A15 E.A. Variwiper

A16 £.A Tacho for Tune-ups

A17 £.A. Ignition Analyser and Tachometer

A18 EA. Strobe Adaptor for Ignition Analyser

A19 EA 1975 C.D.). Capacitor discharge Ignition

A22 ETI 318 Digital Car Tachometer (less
metalwor

A23 ETI 319 Varwiper Mk. 2 (no dynamic

A24 ETI 31 98 Varwiper Mk. 2 (for dynamic
brakingg

A25 ET1 555 Light Activated Tacho

A26 ETI 320 Battery Condition Indicator

A27 £.A. Transistor Assisted Ignition

A2B ETI 324 Twin Range Tacho less case

A29 ETI 328 Led Oil Temp Meter less V.D.D.

probe
A30 ETI 321 Auto Fuel Level Alarm
A31 ETI 332 Stethoscope
A32 ETI 325 Auto Probe Tests Vehicle Electricals
A33 ETI 333 Reversing Alarm
A34 E.A Low fuel indicalor
A35 ET1 326 Led Expanded Voltmeter
A36 ETI 329 Ammeter (expanded scale}
A37 ET1 327 Tum and Hazard Indicator
A38 ETI 159 Expanded Scale Voltmeter

ELECTRONIC GAMES

EG1 £T1 043 Heads and Tails

£G2 EM 068 L.E.D. Dice Circunt

EG3 EA. Electronic Roulette Wheel

£G4 ET 557 Reaction Timer

EGS ETI 814 Dinky Die

£G6 E.A Selectalott

EG7 HE 107 Electronic Dice

£G8 £ A Photon Torpedo

£G9 HE 123 Alien Invaders
MISCELLANEQUS KITS

M1 ETI 604 Accentuated Beat Metronome
M4 ET1 547 Telephone Bell Extender

M5 ET1 602 Mini Organ (less case)

M7 ET1 044 Two Tone Doorbell

M10 ET1 539 Touch Switch

M2S EA Dignlal Metronome

M37 ET1 243 Combination lock (less lock)
M39 £ A Electronic Combination lock (including

lock)
M46 E.A. Power Saver for induction motors
M48 E A, Lissajous Pattem Generator
MS3 ETI 247 Soil Moisture Alarm
M54 E.A Electrochune Keyless Organ
M55 E.A. Pools/Lotto Selector
M56 ETI 256 Humidity Meter
MS7 ETI 257 Universal Relay Dnver Board
M58 EA. Simpie Metronome
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250620}, 10 diodes, caps, resistors, 00
trispats, etc. GROAT YALUF HEREY ‘2 n 9 MODEL

Push-Button

X @ Faciditios for 4 sterec program input and 2 mec. InpuTs
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— e

aeprises 7 boards, one has 8xDPDT FOG HORN SOUND. OTaik iwitch 10 Bttenuate music voiu.ne- 1408 s mics can be used
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WE WILL SUPPLY

12V MARINE MODEL WITH REFOTE MIKE CONTROL o FREE HEADPHONES _o

% Features- power level meter, siren/fog horn switch with
! manual or auto select, 4 switched speaker outputs, all N
with intercom facility, 20 WATTS rms output power.
contacts 12v MARINE MODEL WITHOUT REMOTE MIKE 1 5 2 M"(E MlXER $ 34
normally open Features as above but only 3 speaker outputs. ‘ .
A new basic model mixer with 4 inputs, all
240vAC/12vDC MODEL WITH 20WrMs OUTPUT compensated for low to high impedance mikes.
Features- siren/fog horn switch, mike and aux. volume Mono or stereo output, battery operated.
controls, 4/8/16 ohms output imped. inputs for radio
TO'O scoplc 170 to 875mm Cassette recorder, tuner, tape deck, mike 200-50k ohm.
ECORONY FR NIKE

| CPAR T 240VAC/12vDC MODEL WITH SOWems QUTPYT R

I
Pack of )0 This model §1lustrated above. 2 :
Features- 2 mike inputs, siren/fog horn and 4 tone chime $ :::;:"::"::n:‘::

pivots it
* ch, 4/8/16 ohms plus 25/70/100 volt outputs, other 3
and: swivels " 6 features as above. :::::‘l’::";u
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08 MOTOR SECELG€ 515 DR oo o Torr 25%
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i Transistor Substitute, Jap 1981 4 0-20kHZ
5 lnCh 12v to 6.9,12vDC BOOmA car converter ....$6. 2 320mM
115v $8 240v electronic lamp flasher 300W p
Leson power mike with compression ...... o anLY
30MHz CB low pass filter stops TVI !
Quality Ramar C-60 cassettes 9\"\_\(,\'\‘ 1/ uOems
100yd rolls multi-strand hook-up wire ...$3.00 S\“’{,\,‘“\N\ /6. 5mm
ASSORTED 11 keys 18x18mm, 1ong GE C37D 400v 35amp SCR's, stud mtg .:g:gg Wl Dol

life, for PCB mtg. 560uF + 47uF 160vw can electrolytics ..
POTS NE-2 neons, 20¢ ea or 10 for $1 oE"}OO @ $8.00
Philips NT3100, NT3101 or NT3122
20 MIXED VALUES 33 PACK ’ transformers $4.00 ea or 5 for .$15.00
SHeRc yoa. e camicel POST P 36 in-line fuseholders, now only 5 for .$1.00
100 MIXED VALUES ‘1 & 8 ohm magnetic earpieces, Im cord, 5 for $1.00
Soel.) svi toiieg sl ne $2.00 PLUS 5T MM 0POT slider switches, PCB mtg. 7 for ....$1.00
250 MIXED VALUES ao OF ORDER VALUE 6.5mm stereo headphone sockets, 2 for ...$1.00 Aeg
Bonze bulk package! 3PDT rocker action switch, buy 3 for .$1.00 BONUS: DUAL-PUO'l PREE !
T, uA741 TO-5 case op-amp IC's, 4 for . .$1.00 TO 6.5mmn ADAPT!
MlNl RELAYS 1 25C-515A only $1.00 ea or 250-;9? only ;ggg
EM-410 1000v lamp rectifiers, or 1 a
o 240V AC coit -8 0.47uF Greencaps 100v, 10 for $2.50, 50+ $9.00 V'DEU GEA]R o8
o Y HEAVY DUTY .l 10uF 16vw, 47uF 16vw, 100uF 10vw caps ea. 3¢ [l14 pin female plug....$10.
W 4.7uF 100vw, 22uF 100vw, 47uF 25vw caps ea.l0¢ [l 14 pin male plug g
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4 x 1N4004

R1
470k Ya W

TRIGGER TRANSFORM

240 Vac

Cc2

R2
M.
V2

Cc1 100n 400 V
-

/1 XENON TUBE

2M LIN

SCR1

Q1...FPT100 PHOTOTRANSISTOR
SCR1...C106D1

T1... XENON TRIGGER TRANSFORMER
C1...SEETEXT

Inexpensive slave flash

Geoff Condick of Tarnagulla Vic. has
come up with an idea for a slave flash
which he claims is much more powerful
than cheap flashguns which amateur
photographers buy for bounce and side
lighting in studio shots.

Since LASCR’s are difficult to obtain
these days, the circuit uses a photo-
transistor to turn on the SCR when the
light from the master flash impinges
upon it. The 2M pot in series with the
phototransistor is used to set the unit’s
sensitivity. Cl1 is the main flash
capacitor and the larger its capacitance,
the brighter the flash. It’s value should
be between 200u and 1000u at 400 Vdc
to give an extremely bright flash.
Capacitors of this size may frequently
be found in a discarded black and white
TV chassis.

Modifications to the
S-100 VDU

A modification to the ETI-640 project
has been sent in by B.N. Coomer of
Carlingford NSW.

The modification changes the ‘flash-
ing’ mode so that it flashes between
normal and inverse, instead of between
normal and blank. This requires a spare
exclusive-OR, which is conveniently
located in IC17 (pins 1, 2 & 3). The
circuit diagram shows the changes.

On the component side of the board,
between ICs 17 and 18:

o cut track from IC18, pin 6
o cut track from IC18, pin 8

o 16/2 |13

ETI 640 MODIFICATION )

FROM ETI'S CIRCUIT DIAGRAM

On the other side:
® IC17: connect pin 3 to pin 10
® connect IC17 pin 1 to IC18 pin 9
® connect IC17 pin 2 to IC18 pin 6

i

* A
CcK - +5 V

IC18a

cL b
IC18b
If you want to lengthen the inverse

duration, substitute R16 (10k) for any

value between 20k and 30k. (R16 is
located under the flash rate trimpot.)

Modifications to the sequencer for percussion synthesiser

BEATS
END ON

Sw3b

NORMAL
b

A sequencer which couldn’t provide a
true waltz rhythm just wasn'’t acceptable
for M. Dowson of Stanwell Tops NSW
so some modifications were worked out.

You can’t get a true waltz rhythm
with the sequencer since the fixed eight
steps cannot be aborted, and a three step
sequence will not divide exactly into
eight steps. But by simply adding a
three-pole four-position switch as
shown, all steps from one through to
eight are available.

A true waltz rhythm is obtained by
setting the switch to reset the 4022
on the sixth count which is exactly

divisable by the three step waltz rhythm.
The emphasised first beats are turned
on by SW2(1) and SW2(4). This extra
switch can terminate the counts at 5, 6,
7 and the original 8. Counts of 1,2, 4 and
8 divide exactly into 8 and can therefore
be set up on the two DIP switches.

The pc board requires only one cut to
isolate pin 15 of the 4022, and one extra
100k resistor.

When controlled by SW3b the
sequence may recommence on any ran-
dom count (a minor point) if pin 15 was
not held high when SW3b opened.

e T
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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 a:
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 other
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
recejvers 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 + $8 P&P

Interstate Dealers:
WA: (09) 387 4966
NSW: (02) 211 0531
QLD: (07) 397 0808
SA: (08) 2694744

GFS Electronic Imports
15 McKeon Road
Mitcham, 3132 Vic
TLX 38053 GFS
(03) 873 3939

74 — December 1982 ETI

TJAJLIKIMIAITIE

“HANDS-FREE” VHF FM
POCKET TRANSCEIVER

The TALKMATE is a compact
transcelver with VOX operation to
allow complete “HANDS-FREE”
two-way radlo communications over
short ranges. Ideal for use by
surveyors, film crews, plumbers,
electriclans, firemen, road engineers,
crane operators, sports shooters,
farmers, etc. etc. etc. In T.V. studlos,
search and rescue operatlons, car
parks, theatres, hosplitals, factorles,
tour partles, etc. efc. efc.

COMPACT TRANSCEIVER
(fits in your shirt pocket) __

ON-OFF
& VOLUME
CONTROL

| __SQUELCH
CONTROL
-LOW POWERED
FM QUALITY
TRANSMITTER

SENSITIVE
RECEIVER

CHARGER
CONNECTION
BATTERY
COMPARTMENT

Uses Inexpensive
9V battery

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

|(up to 1Km range)

3V
BRAND

Photosensitive
® Products @

SELF ADHESIVE
ALUMINIUM
OR
PLASTIC FILM

* BLACK, BLUE ORRED
“ON ALUMINIUM”

t BLUE, BLACK, GREEN, RED
“ON WHITE FILM”
“ON CLEAR FILM”

3M BRAND
“LN.T.”

“Image 'n Transfer”

BLACK OR WHITE
Graphic
TRANSFER

Material
for

*Architects, Draftsmen,
Map Makers, lllustrators,
Key Liners

tAV. Producers,
Layout Artists

WE STOCK IN DEPTH
MAJOR SUPPLIERS
INDUSTRY, SCHOOLS.

INTRODUCTORY
KIT SPECIAL
$56.80 + ST.

Telex, Phone Toll Free
or Write

PROMPT DELIVERY
Maximum Charge $3.00

101 Burgundy St,

AL Ex Heidelberg 3084
(03)458 2976
Melton

Telex AA37678 (03)743 1011

ELECTRONIC COMPONENTS &
ACCESSORIES SPECIALIST
SCHOOL SUPPLIERS




Ideas for Experimenters

The LM3914 dot/bar LED driver is put
to use in this circuit to form the basis of
a so called “flash’ type analogue-to-digital
converter. This device (IC1) will send
one of its ten comparator outputs low in
response to a voltage applied to its
input. Which output will go low is
determined by that voltage. The outputs
of the LM3914 are fed to the inputs of a
9-line to 4-line BCD priority encoder
(IC2), the outputs of which are inverted
by IC3 and taken to the inputs of a BCD
to 7-segment decoder (IC4). If a voltage
is applied to the input of IC1, one of its
outputs will go low (as stated before-

Scope Laboratories, who manufacture 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 ET). 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 ETI 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 associated companies

Closing date tor each issue is the last day ot the month.
Entries received within seven days of that date will be accepted
if postmarked pnior to and Including the date of the last day of
the month

The winning entry will be judged by the Editor of ETI, whose
decision will be tinal. No correspondence can be entered into
regarding the decision

Simple ‘flash’ type A/D converter

hand) which, in turn, sends one of IC2’s
inputs low and its 4-bit BCD equivalent
will be set on IC2’s output. This is then
decoded to 7-segment format, by IC4.

Full scale deflection can be adjusted
by RV1. As there are ten outputs from
IC1 and only nine inputs to IC2, a LED
is connected to the tenth output of IC1
and this effectively functions as.an over-
range indicator.

The LM3914’s outputs change linearly,
but if logarithmic changes are needed
the LM3915 could be used. It must also
be noted that for a full scale deflection
of say 12 volts, each output will only

Winner will be advised by telegram the same day the resultls
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 torm. Photostats or clearly written
copies will be accepted but it 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 copies of the
magazine so that you send an original page number with each
entry.

‘IDEA OF THE MONTH’ CONTEST

13 N/
1 1 B
. " 15 2 :(‘)
L 14 3 : . S 3
- 13 a 6 O g "
50k 7 12 5 -
LIN. 11 3_ 10 & 14 NS
6 9 g8 14 IC3d 6 g DISPLAY
100R ke |4 8 Ic3
7404
);uoEA OF THE MONTH

Brian King, Elizabeth Park S.A.

change state when the voltage on its
comparator input rises at least 1.2 V

above the previous comparator’s
threshold. (See Lab Notes, ETI March
1980 for more data.)

Despite this limitation the circuit
could be used for joystick controls
(two circuits per stick, leaving out
IC4) for computer games, photo print
meters, thermometers (where only a
scale and not the exact temperature is
required); in fact, anything requiring a
non-critical one-digit readout from an
analogue input.

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 Intemational all rights to publish my idea in ETI
Magazine or other publications produced by them. | declare
that the attached idea is my own original material, 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.

THRISFOTIAER s oy e b ¢ suaomew 4 s §weve vsveops yBowes
DTS . .....  veneriasicarprresnssiliitbes
(BT biave o vidbrmimboss soasbsrns s e o vpl s dias
DIBEE! o 4 seamams nt . clhuwmyes amwrwd gy e ra i vE N by
ACKINEEE) o s ¢t A b avwllad Vil aadhmei Huder e nanman s

Cut out and send to: Scope/ETI ‘Idea of the Month’
Contest, ET) Magazine, 15 Boundary St,
Rushcutters Bay NSW 2011.
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LOOK AT THESE

A COMPLETE SHORTWAVE LISTENERS RIG

Video Display Unit TMC-9M

FRG-7700

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

This compact display unit has a 210 mm
diameter screen, an all-metal cabinet and two
75 ohm S0O239 input sockets to take standard

The shortwave listeners dream; High
Quality, medium price, general cover-
age communications receiver.

speed morse and all the standard RTTY and
ASCII speeds and frequency shifts. Simple to use.

1 V composite video.

THE INTELLIGENT RECEIVER IS
YOURS, FOR DX IN THE 1980's

P NRD-515
!
CH HH

This new recelver is full of perform-
ance advantages including general
coverage, all modes of operation,
PLL digital VFO for digitai tuning,
96-channel frequency memory (op-
tion), direct mixer, passband tuning,
etc.

MARC NR82F1
12 BAND COMMUNICATIONS
RECEIVER

$310

Features:

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.

* 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 sensitivity, bass, treble, and direct taping
facilities.

THE DRAKE R7A
$2145

Ofters performance and versatllity
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.

KGN-12N DISPLAY MONITOR

Designed to fit

ALL NEW EMTRON 470

Introducing the latest in
UHF CB * 6CH # hand
held * smailest on the
market * 1W output *
repeater oftset. Complete
with CH 20 XTL,
rechargeable nicad
batteries and car adapter.
XTL's for other channels
and carry case available.

$299

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.

Dot Matrix Printer
DP-8480

* Low cost * Excellent printing quality
* Logical Seeking carriage control for
faster throughput * Graphics printing
capability * Self-Diagnostic capability
* 96 ASCIl character set plus block
gra%hlcs characters % Long life print
ead.

Compact Sized Terminal Printer
DP-8240

-2 $349
incl. tax

* Low cost #* Compact and easy to
use * Excellent printing quality #
Graphics printing capability % Self
dlagnostic capability * 96 ASCI
character set plus block graphics
characters.

‘@ EMTRONICS Sydney's Radio Communications Centre

649 George Street, Sydney, NSW 2000.

Ph: (02) 2110531

P.0. Box K21, Haymarket, NSW 2000
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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.

ETI-162 Power supply

Every hobbyist needs a bench supply. If
you've already got one, two you’ll find
three times as useful! All parts used in
this project are available pretty well
everywhere and kits will be widely
stocked. In Perth, Altronics will have
kits; in Melbourne, Rod Irving and All
Electronic Components; in Sydney,
Electronic Agencies and Jaycar; all over
the country, Dick Smith Electronics.

ETI-1508 Model train
controller

This project will be available in various
‘kit’ forms from a number of suppliers.
Some will have ‘short form’ kits only,
others complete kits. In Sydney,
Electronic Agencies and Jaycar will be
stocking some form of this project. In
Melbourne, Rod Irving Electronics will
stock a kit and you might try All
Electronic Components.

If you're customising your setup
using the controller as a basis, then
components should be widely available,
nothing ‘specialised’ has been used,
apart from the switches. However,

Bright Star
Crystals

PO Box 42, Springvale.
Ph (03) 546-5076 Telex AA36004

Pty.
Ltd

Manufacturers of

PIEZO ELECTRIC CRYSTALS
Contractors to Federal and State
Government Departments.
REPRESENTATIVES:
NSW: Master Communications,
27 Woodville Rd.. Granville N.S.W.
gOZ) 682 5044, .

A: R.W. Electronics, 51 Woodville Ave.,
Riddleton S.A. (08) 464 571.

standard C&K types were used in the
prototype and many suppliers stock
them. In Sydney, Electronic Agencies
and Jaycar stock a wide range; in
Melbourne, Rod Irving Electronics and
Radio Parts are good places to start.

Printed circuit boards can be obtained
from the aforementioned suppliers and
additionally, from suppliers listed on
page 70 of the August issue.

ETI-461 Preamp

Nothing out of the ordinary here, all
parts are widely stocked. So far as we
know, only Rod Irving will actually be
stocking a kit. Printed circuit boards
will be available from Jaycar and
Electronic Agencies in Sydney as well
as the suppliers listed on page 70 of the
August issue.

ETI-653 16 channel computer
output driver

Altronics in Perth are now stocking this
kit (November issue). Existing stockists
are Electronic Agencies in Sydney and
Rod Irving Electronics in Melbourne.
Dick Smith Electronics has decided not
to stock it after all.

ETi-644 Modem

The list of suppliers stocking kits for
this project has grown some since the
October issue was published. Here is the
total list of current suppliers, in

36 vear

business

AND STILL ON TOP

QLD: Fred Hoe & Sons P/L, 246 Evans
Rd., Salisbury North, Brisbane.
(07) 277 4311.
WA: Westest Electronics, 71 Jean St.,
Hamilton Hill 6161 (Mail Only)
%09) 337 6393.

AS: Dilmond Industries, PO Box 219,
Bellerive, Hobart. (002) 47 9077.

.*‘:'.q.
l',

NEW C&K DIP SWITCHES

These DIP switches are part of the new C&K range
and would be suitable for any of our past projects
specifying DIP switches. They are available in
two-pole through 10-pole configurations with a
positive detent slide mechanism that is said to
all but eliminate accidental switching. Wiping
contacts are gold over nickel with solder-clad or
gold-plated terminals. Further Information from
C&K Electronlcs, now at their new address:
15 Cowper St, Parramatta NSW 2150, (02)635-0799.

alphabetical order: Altronics, Perth;
Billco, Melbourne; Jayecar, Sydney;
Microtrix, Melbourne and Rod Irving
Electronics, Melbourne.

For those who can gather their own
bits, printed circuit boards are still
available at a cost of $50 each, post free,
from:

ETI-644 pc board

ETI Magazine

15 Boundary St

Rushcutters Bay NSW 2011.

For a list of parts suppliers who stock
the specialist parts for this project, see
the October issue, page 51.

s Iin the

7/ /m ® ®

CRYSTAL UNITS

o Decade Countin? Units to 1 Hz.

o Wide Band Amplifier for your counter,
1MV sensitivity, band width

1-250 MHz.

Send SAE for new catalogue or quote for your requirements.
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Amateur radio to fly
aboard the Space Shuttle?

Astronaut Dr. Owen Garriott, W5LFL has been granted
tentative permission from NASA to use 2m FM from the
Shuttle Columbia orbiter during the STS-9 mission

scheduled to fly in October next year.

Present plans call for Garriott
to use a low power rig such as a
handy talky or a ‘black box’ con-
structed in the ARRL Lab. The
radio will be required to meet
the rigid specifications of the
shuttle as determined by NASA.

ARRL president Vic Clark, W4KFC
is personally overseeing the project
for the League and it is expected
that all coordination for the amateur
portion of the STS-9 mission will
be handled through Bernard Glass-
meyer, WIKDR, the ARRL s satellite
coordinator, AMSAT is also expected
to play a significant role.

Garriott's amateur operation
from Columbia will be limited to the
lower 2 MHz of the band in the
interest of making this a world-wide
goodwill mission, and to avoid 20m-
type pile-ups on US and Canadian

repeaier systems.

The exact frequencies that will be
used, as well as the proper pro-
cedure to work the spacecraft will be
announced later.

To avoid confusion and pile-ups,
several ideas are being considered,
including the designation of specific
repeaters around the world to act as
‘gateway’ stations through which ali
QSO0s will be coordinated.

The approvals for this first
manned space amateur experiment
have been okayed by NASA in
Houston and only await a final
‘green light’ from Washington.

Credit for this first belongs to the
ARRL, along with Garriott and NBC
Network News Correspondent Roy
Neal, K6DUE according to Westlink
Report.

Amateur satellite TV?

World-wide fast-scan amateur TV by satellite has been proposed by
ATV pioneer Henry Rue, KB9FO in a recent letter to A5 Magazine,
the journal of amateur TV experimenters.

Rue suggests that amateur fast-
scan TV experimenters build and
orbit a satellite of their own with
the intention of enhancing ATV
operation.

He proposes a satellite carrying a
2 MHz-wide transponder capable of
relaying ‘fair quality’ monochrome
or reduced bandwidth heterodyned
colour pictures. It would operate in
either the 1240 MHz or 3.5 GHz
C-band-downlink region.

A5 Magazine has endorsed the
proposal and pledged an initial
US$500 to a fund to get the project
off the ground. Mike Stone, Editor of
A5, has written to Cablesat General
Corporation President Ray Kassis
WA40HK to ask that ATV be included
in the Cablesat Amateur trans-
ponder proposal (see November
issue  Communications News),
according to a recent issue of West-
link Report.

Proposed US phone-band

extensions on HF

The ARRL has recommended to the US Federal Communications
Commission (FCC) that all HF phone bands be extended, except on
40m (7 MHz), partially segmented by licence class. A chart of the
proposed extensions appears below. (From Westlink Report.)

Band Extra & Above
88/75 3.756 - 3.775
49 No change prop.
20 14.158 - 14.175
15 21.208 - 21.225
10 28.300 - 29.70%

Advanced & Above
3.775 -
No change prop.
14.175 - 14.225
21.225 - 21.300
28.300 - 29.70*

General & Above
3.850 - 4.000
No change prop.
14.225 - 14.350
21.300 - 21.45¢
28.300 - 29.70*

3.850

* No Novice or Technician privileges between 28.300 - 28.5¢0 MHz.
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Up or down a notch

Two new dual-concentric rotary
1 GHz and covering 0 to 50 dB in
Vicom recently.

Made by the (S-based JFW
Industries, one model is for 75 ohm
systems, the other for 50 ohm
systems, each is designated 75DR-
003 and 50DR-003 respectively.

Attenuation accuracy is claimed
to be better than 0.5 dB up to
500 MHz and the attenuators can

New directional HF

attenuators for operatlon up to
1 dB steps have been released by

handie an input power of 1 watt
average or 1000 watt peak, accord-
ing to JFW. Connectors available
are BNC, TNC, N, SMA or F types.

Further details, pricing and
availability are available from Vicom
Melbourne, Sydney or Wellington
(New Zealand).

antenna

Model 4131 HF Sloping Triangle antenna from Antenna Engineer-

ing Aust. is a slmple low cost

broadband directional antenna

designed for medium to long range transmission or reception.

The antenna comprises two sioping
wires resistively terminated at the
centre point of the vee near ground
level. The apex of the vee is
supported by a suitable 15m mast.
The antenna is fed via a baiun trans-
former at the mast head. Installation

This broadband antenna covers
5-30 MHz without adjustment.
Power rating is optional to 1kW
average. Power gain varies from O to
10 dBi depending on frequency.

/
is simple and can be readily under- /E
taken by trained personel. / e

s

72

A i
P
Vertical take-off reduces with
frequency

For further information, contact
Antenna Engineering Australia Pty
Lid, P.O. Box 191, Croydon Vic.
3136.(03)728-1777.



Private launchings

for amateur satellites?

The Amateur Satellite Corporation (AMSAT) had observers present
at the first launch of the privately-owned ‘Conestaga I’ American

spacecraft.

Built and launched by Space
Services International at a cost
of US$6 million, the Conestaga |
carried a dummy payload of 400 Ibs
of water on its first flight late in
September.

The craft was launched from
Madagorda Island off the Gulf Coast
of Texas and reached an altitude of
320 km (200 miles) before falling

Cut out the noise!

into the Guif about 480 km
(300 miles) downrange.

S.S.1. officials said the launch was
an overwhelming success and say
that private enterprise is now firmly
established in the space business.
AMSAT have not commented at this
stage. Fifty investors put money into
the venture.

GFS Electronic Imports of Mitcham, Victoria, recently announced
the availability of a new HF noise reducing antenna system called

the ‘Wandra’.

The antenna is designed to allow
successful HF Communication
directly from electrically noisy sites
such as city and industrial locations
in which ordinary antennas normally
operate poorly.

The Wandra is a complete
antenna system tuned specifically
to the users’ frequencies and is
claimed to offer up to 30 dB of noise
reduction on one, two or three fre-
quencies using automatic switching
and having a presef low VSWR.
Noise reducing characteristics are
maximum on the two frequency

version. All preset frequencies can
be changed at a later date if neces-
sary and feed impedance is 50 ohms.
An attractive feature, particularly
for a city situation, is that only one
mast is required to mount the
Wandra. Designed to stand up to
the elements, it is constructed using
stainless steel, fibreglass and
aluminium. (Wandra is an abbrev-
iation for West Australian Noise
Decreasing Radio Antenna.)
Contact GFS Electronic Imports,
15 McKeon Road, Mitcham Vic.
3132.(03)873-3939.

UOSAT back to normal

Amateurs at the Stanford Research Institute in Palo Alto, California,
were successful in using their 60’ dish antenna to function off
OSCAR 9's 2 m and 70 cm transmitters, thereby normalising

the satellite.

UOSAT, built by AMSAT-UK in
conjunction with the University of
Surrey, was launched into orbit in
October 1981 from Vandenberg
AFB in California. Late in April this
year, what was termed an “anomaly
in its control system” caused both
transmitters to be activated
simultaneously, thereby desensing
both command receivers.

When it became apparent that no
normal amateur station could
punch through the '‘RF curtain
created by the satellite’s receiver
desensitisation, a last-ditch attempt
to save the bird and its experimental

package using the Stanford Antenna
was decided upon.

That attempt was successful, and
it is expected that AMSAT-UK will
announce a new schedule for
resuming experimentation  with
OSCAR 9.

UOSAT differs from previous
OSCAR missions as it does not
carry any relay transponders.
Instead, its purpose is experimental,
with collection of data and telemetry
as its main function. When turned
on, its main beacon can be heard at
145.825 MHz. (Westlink Report.)

New UHF power/SWR meter

The Maldol HS450 power and SWR meter Is now available from
Imark Pty Ltd. The frequency rangé is quoted as 130 — 500 MHz and
it has three power measuring ranges.

The unit is fitted with ‘N’ Type RF
connectors. Insertion loss is quoted
as less than 0.5 dB. The meter is
designed for use with 50 ohm
equipment. Dimensions are only
220 mm (w) x 66 mm (h) x 86 mm

(d). Power ranges covered are 5 W,
20 W and 150 W.

For further details, contact Imark
Pty Lid, 167 Roden Street, West
Melbourne 3003. (03)329-5433.

M@ﬁﬁ@m@ﬂ
A NEW WAVE IS ON
THE HORIZON

Available in four models these low
cost oscilloscopes feature:

¢ 15-20-30 MHZ.

e 1mV/Div sensitivity

e Stable automatic trigger ‘AUTO FIX’

¢ Full range of triggering mode

e Bright and sharp CRT with Auto Fix

e TV(V) and TV(H) sync separator circuit

e Rectangular tube, illuminated internal graticule
(VP-5220A and VP-5231A)

e Built-in delay line for observation of pulse
transient (VP-5231A only)

e High reliability—MTBF 15,000 hours

National have a wide range of scopes—to 300
MHz. Please call or write for further information

...FROM $399.00 (noTinc.s.T)

Probes supplied as standard accessory

=y J

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

TELEPHONE: 579 3622

P.O. 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

welcome here
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OOPS! More books!

CHEAP VIOEO COOKBOOK
21524P $11.75
Complete discussion ot a new, low-cost way to 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 VIDEQ

BP100 $6.56

This book is written in layman’s language and is for

anyone who s thinking about buying or renting or who has

gjesl bought or rented a video recorder and wants to get the
st out of the machine.

MOBILE 01SCO 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 a reasonabie understanding of disco gear.

{ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING
BP51 $5.92

Shows how electronic music can be made at home with
the simplest and most inexpensive of equipment.
Describes how the sounds are generated and how these
may be recorded to build up the tinal composition,

PRACTICAL CONSTRUCTION OR PREAMPS,

TONE CONTROLS, FILTERS, ATTENUATORS

BP60 $4.96
This book shows the enthusiast how to construct a variety
of magnetic tape recording, microphone and disc pre-
amplitiers, and aiso a number of tone control circuits,
rumble and scratch filters, attenuators and pads.

Eli%(iTRONIC SYNTHESISER PROJECTS

$5.92
For the electronic music enthuslast, an invaluable
reference. This book is full of circuits and information on
how 1o bulld analogue delay fines, 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 to be a quite complex instrument.

AUDIO PROJECTS
BP0 $6.56
Covers a wide range of audio projects including
preamplifiers and mixers, power amplifiers, tone controls
and maiching etc. A number of 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 fuzz box, waa-waa
pedal, sustain unit, reverb and phaser, Iremolo generator
etc. Text covers guitar effects, general eftects. sound
generators, accessories.,

SONICS 1982 YEARBOOK $5.35
An interview with Krattwerk. how to cope with recording
lighting, rock acoustics, guitars, equipment reviews and
more

SONICS MAGAZINE $2.35 ea
The Australian music magazine dedicated to the art and
craft ot sound. Published gpril. 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
comprehensive enough to make supplementary readings
unnecessary.

THE PET PERSONAL COMPUTER FOR BEGINNERS
61827p $20.95
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 suited 1o novices with no practical expenence
and provides advice and practical examples

80 — December 1982 ETI

Mail order coupon on page 83.

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 OIGITAL ELECTRONICS
BP61 $3.36

overs all essential areas including number systems,
odes, constructional and sequential logic. analogue/

: digital/analogue conversion.

BEGINNER'S GUIDE TO MICROPROCESSORS
& COMPUTING

BP66 $5.92
Introduction to basic theory and concepts of binary
arithmetic, microprocessor operation and machine
Ianguage programming. Only prior knowledege assumed
15 very basic arithmetic and an understanding of indices.

A MICRDPROCESSOR PRIMER
BP72 §6.92

Leaming 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 TO 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 devialions, regressions,
generating musical note sequences, and a card game.

BEGINNING BASIC

39806A $19.95
Intended for beginners with no computing experience, one
should be able 1o intelligently program in BASIC In a short
time.

BEGINNING FORTRAN
46011A $19.95
Starts with simple elementary examples and proceeds 1o
Intermediate level programs. Also includes references,
tutorials, flow charts, deck set-ups and matrix algebra.

UNDERSTANDING COMPUTERS
398154 $17.95
This book describes how computers work. For people who
use small computers, it starts with the most elementary
gates and works up to the complete computer. Gives an
understanding of languages and how they operate in the

. computer.

NAILING JELLY TO A TREE

398424 $24.95
This guide 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 TD COMPUTERS
39813A $14.9

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 WDRD 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 teatures in detail

YOUR FIRST COMPUTER
88045A $12.50
An easy-to-understand beginner's book to small

computers. Understanding them, buying them and using
them for personal and business applications.

FROM CHIPS TO SYSTEMS: AN INTRODUCTION
T0 MICROPROCESSORS

88063A $19.95
Explains exactly what a microcomputer system is and how
it works. Introduces tundamental concepts and covers ali

aspects of microprocessors and related components: -

internal 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 1o buy
if from

i

computers
hardware & techniques

USING THE 6800 MICROPROCESSOR

21512P $13.25
This willl guide the reader through the conception,
configuration, writing and mnnin? of a variety of programs
that demonstrate practical use of a 6800 system

280 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 £ X80,
using this powertul chip.

MICROPROCESSOR CIRCUITS VDL. 1
21877P $14.75

Presenls basic microprocessor concepts in simple
language for beginners and teaches you to construct a
useful microcontroller system. Ofters 30 demo circuits
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 realise 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
hroughout, 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
interface the high-performance 6809 microprocessor. The
author completely explores Internal structure. addressing
modes, data movement instructions, registers, arithmetic
logic and test instructions for the 6809.

280 MICROCOMPUTER HANDBOOK
21500P $17.50
This thorough handbook covers hardware, software and
microcomputers built around the Z80.

THE S100 AND OTHER MICRD BUSES
21810pP $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 AND 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 lest instru-
mentation. The author aiso provides a compiete descrption
of two popular microprocessors — the 8085 and the 6502.

DON LANCASTER'S MICRO COOKBOOK, VOLUME 1
21828pP $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.

ODN LANCASTER'S MICRD CDOKBDOK, VDLUME 2
21829P $20.75
Carries on where Volume 1 ieft off
APPLE INTERFACING

21862P $15.95
Using this book, you will be able to perform useful
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 1o communicate more effectively with your Apple

MICRDPRDCESSDR CIRCUITS VOL. 1
21877P $14.75
Presents basic microprocessor concepts in straight-

forward language for beginners. Teaches you 1o construct
a uselul microcontroller system through progressive

. demonstration circuits

8080 MICROCDMPUTER EXPERIMENTS

39808A $29.50
This ‘hands on’ book includes 105 exrenmems 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 simple 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.

MICROPROCESSOR INTERFACING TECHNIQUES
88029A $24.95
Teaches you how to interconnect a complete micro-
grocessor system and intertace it to the usual penpherals

he hardware gnd software skills needed to etfectively
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 TD MICROPROCESSDRS

& COMPUTING

BP66 $5.92
Introduction t0 basic theory and concepts of binary
arithmetic, microprocessor operation and machine
language programming. Only prior knowledge assumed is
very basic arithmetic and an understanding of indices.

A MICRDPROCESSOR 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 baslc 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.

PRACTICAL COMPUTER EXPERIMENTS

BP78 $5.92
How to build typical computer circuits using discrete logic.
This book is a usetul 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 10 MICrOProcessors in
general but a discussion of the features of the 6809 and a
reference work for the 6809 programmer in particular.

COMPUTERS & COMPUTING

YEARBOOK 1980 $4.95
Includes beginners buying guide, the Appie, Tandy's
TRS-80, the Vector MZ, introducing BASIC, $100 VDU,
EPROM programmer, microcomputer power supply and
fots more

COMPUTERS & COMPUTING

YEARBOOK 1982 $4.95
Includes disks, CP/M and your compuler, learners
microcomputer, programming in CHIP-8, alphasort, 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 280-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 HANDBOOK (WITH MP/M)
88048A $19.95
Contains a step-by-step description of all the CP/M
command features. Designed for the beginner, the book
progresses to detailed explanations of the file transter
program, the debugging program and CP/M'’s text editing
program.

HOW TO GET STARTED WITH CP/M

398324 $19.95
This practical book eases the reader into the essentials of
the system, giving an overview of the operating system, an
idegot what it will be like to use and what it can do for the
reader

AUSTRALIAN MICROCOMPUTER HANDBODK

72505 NOW $15.00
Nomally $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 apphcation,
but its absence of restrictions make it convenient and
effective for many tasks.

THE 68000: PRINCIPLES AND PROGRAMMING
21853P $19.95
An easy-lo-read, systematic approach to the 68000
advanced 16-bit microprocessor. The book guides you
through the complex architecture, instruction set, pinouts
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 slatements a wide range of applicalions, from
programming video games to developing business or
sclentific programs.

PROGRAMMABLE CALCULATORS

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 YDUR CALCULATOR

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 $6.56

' 39806A

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.

BASIC FDR EVERYONE
61481P
349 pages of BASIC information tor all purposes.

BEGINNING BASIC

$19.75

$19.95
Intended for beginners, this book discusses how a
programmer and a basic computer interact with the com-
puter. problems likely to be met by the beginner, the need
for and uses of documentation eic

FIFTY BASIC EXERCISES
88056A

Designed to teach BASIC through actual practice. this
book contains graduated exercises in math, business,
operalions research, games and statistics. The programs
were designed to run directly on a TRS-80 and will un with
minor or no changes on any system with Microsoft BASIC.
INSIDE BASIC GAMES
88055A $19.95
The medium of games teaches readers how to design
error-free, interactive BASIC programs. Rules, algonthms
and coding differences for the PET, APPLE Il and TRS-80
are also included.
MICROSDFT 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 Il BASIC.

INTRODUCTION TO FORTH

21842P $14.95

$17.95

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-
ming 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 3

techniques and style.

A FORTRAN PRIMER
80454P $6.95

Assumes no previous knowledge of program writing. it

covers the fundamentals of the FORTRAN language, '

enables extensive program wriling and concentrates on
programming style.

INTRODUCTION TO STRUCTURED FORTRAN
46007A 19.95
Written tor the beginner, the text incorporates the
new FORTRAN 77 with a discussion of structural pro-
ramming. Includes a discussion of time-sharng, pseudo
anguage programming and WATFIV statements.

MICROSOFT FORTRAN

39846A $24.95
An introductory text on FORTRAN in general and Microsoft
FORTRAN in particular. The latter 1s exceptionally well
suited for use on microcomputers using CP/M and others
of the 8080/8075/2-80 family.

BEGINNING FORTRAN

46011A $19.95

s

| Introduces readers to FORTRAN. included are references

for turther study, brief tutoriais on key punching, flow chant-
ing, deck set-ups and matrix algebra.

1

.

- 21865P

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 1V. Lots of examples
1o 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 hook 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 basic com-
puter algorithms in a practical context.

PASCAL

46028A $19.95
For people with littie or no programming experience, this
book gives lots of examples 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 entire Pascal vocabulary,
including the vanations introduced by different com-
mercial versions of Pascal. All in dictionary format.

PASCAL PROGRAMS FOR SCIENTISTS

AND ENGINEERS

88058A $23.50
Over 60 ot the most frequently used scientitic algorithms,
a':g)ngov;::h their program implementation in Pascal, are in
this -

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 10 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 complete look at
how to put together a simulation on aimost 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 or a schematic to help you leam computer graphics

quickly and easily. Programming concepls apply to all

Z\icrlocl?mpulers, and examples are given in BASIC tor the
pple

INTRODUCTION TO TRS-80 GRAPHICS
39818A $17.95
1t begins with the basic concepts of line drawing and leads
the reader on to geometric shapes, moving figure
animation and other more advanced topics.

CIRCUIT DESIGN PROGRAMS FOR THE TRS—80
21741P $21.75
A number of programs written 10 aid you In using your
TRS-80 and Level il BASIC for the design and analysis of
many electronic circults. The programs analyse inform-
ation on ms values, periodic waveforms, integrated circuit
timers and bipolar transistor circuits.

MDS&'SI BASIC: APPLICATIONS FOR YOUR TRS-80
1

21788P $19.25
28 ready-t0-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, sampile runs, and
complete program listing.

MDSTLY BASIC: APPLICATIONS FOR YOUR TRS-80
— BOOK 2
$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 tun, eleven household programs, seven
on money and Investment, two to 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 wanis
to progress from BASIC to machine and assembly
language programming with the TRS-80 Model | system.
A complete how-to guide with numerous examples.

>
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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 helps you
change the commands to meet specific applications.

TRS-80 ASSEMBLY LANGUAGE MAOE SIMPLE
21851P $19.25
It you have an understanding of BASIC programming, this
book will help you leam to plan, write and hand-assemble
your own assembly language programs in memory, using
the T-bug and Level Il BASIC ROM subroutines

PROGRAMMING THE TRS-80 POCKET COMPUTER

30531P $13.25
This book explains all aspects of problem-soiving in
BASIC, and covers cassette machine interfacing and how
to make the best use of the system's keyboard and display.

TRS-80 ASSEMBLY LANGUAGE SUBROUTINES
31188P $19.25
A wide spectrum of applications is discussed In this book,
which provides easy-t0-use routines that can be used as
they stand or modified.

32 BASIC PROGRAMS FOR THE TRS-80 COMPUTER
39827A $29.50
Programs for the TRS-80 Level |l or Mode! Il BASIC (with
16K or more user memory).
APPLE BASIC

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 graphics, games,
mathematical programs, and a great deal more.

CIRCUIT DESIGN PROGRAMS FOR THE APPLE Il
21863P $23.75
A series of ready-to-run Apple Il programs ideal for
electronics design engineers and others faced with
solving problems related 10 plotting and verification of
expenmental data. The programs may be used as sub-
routines in larger programs, and many can be translated to
fun 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 techniques.

APPLE MACHINE LANGUAGE
90230P $21.95
This straightforward 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 ail the essential elements of UCSD Pascal and
learn the important Apple Pascal extensions.

PASCAL PROGRAMMING FOR THE APPLE
95454P

This book teaches UCSD Pascal on the Appie II. Many
examples, programs for financial applications, graphics,
file structures and sound reproduction are supphed.

32 BASIC PROGRAMS FOR THE APPLE COMPUTER
38834A $29.50

Full of programs with practical applications, 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

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 suited to novices with no practical experience
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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$20.95 |

- THE ATARI ASSEMBLER
- 90236P

- 32 BASIC GAMES FOR THE EXIDY SORCERER
39835A S

PET GAMES AND RECREATIONS
95529P $18.85

Presenting an interesting mixture of diversions guaranteed
to entertain and educate. Ideal for beginners, yet aiso
challenging to computer veterans, the book features
progressive levels of difficulty and tive different types
of games.

32 BASIC PROGRAMS FOR THE PET COMPUTER
39825A $29.50

Each charter fully documents a different bug-free
vogram, It readers have a good working knowledge of
ASIC, they can devise and implement their own program

changes.

$19.25
This practical book gives detailed instructions for using the
Atari Assembler cartridge for novices with some knowledge
of BASIC {)rogrammmg. Fundamental Information pro-
gramming in assembly language is given

ATARI GAMES AND RECREATIONS
90242P $19.25
Beginners and advanced users can use the prepro-
?rammed games in this book to improve their skill. Charts
lash cards, an error dictionary and graph paper designs
are among the features.

EXPLORE COMPUTING WITH THE TRS-80
SAND COMMON SENSE)

6137P $17.95
This Introduction 10 microcomputers and the BASIC
language is suitable for novices and users of the TRS-80,
Among the toplcs covered are creating tables, arts and
graphics, games and simulation,

29.50
Full of programs with practical applications, educational
uses, games and graphics, Each chapter documents a
different bug-tree program,

THE ART OF PROGRAMMING THE 1K ZX81
BP109

$6.56
This book explains how to use the features of the ZX81
mcludingE its random number generator, graphics and

timer. PEEK and POKE are explained and you should
learn enough to develop programs of your own.
PROGRAMMING THE 6502

88046A $18.95

Principles of assembly language programming for the
6502 microprocessor are taught in this introductory text.
Includes a discussion of trade-offs between hardware and
software and detailed explanations of the 6502's internal
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 electric piano, a motor
speed-regulator, a time-of-day clock, a simulated traffic
control system and a Morse code generator, etc.

6502 GAMES

88023A $17.95

| You learn how to play ten sophisticated games and also

learn assembly language programming. Also learn the
techniques ot 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 $19.95
This book will enable every reader to write complete appli-
cation programs for Z80-based computer Systems.
includes exercises to measure progress and compre-
hension at each level of programming.

PROGRAMMING THE 28000
88072A $19.95
A complete introduction o' programming concepts and
techniques for use with the 16-bit, ZB00O microprocessor
Presents detailed descriptions of the architecture and
functions of this ‘super chip’,

START WITH BASIC ON THE COMMODORE VIC 20
97070P $14.75
Helpful exercises and step-by-step instructions show you
how to program in BASIC utilising all the graphic tunctions
on the Vic 20

computing for
business

BASIC FOR ACCOUNTANTS
80098P $9.95
Shows accountancy students and accountants how 1o use
a computer to perform the repetitive tasks associated with
record keeping, calculating and report writing. Using the
BASIC language attention is concentrated on debtors,
inventory and general ledger systems.

COMPUTER  BASED BUSINESS SYSTEMS
80192P $10.95
A short Introduction 10 the sorts of systems used by a
typical business to handle its typical activities. The book
aims at providing a general understanding and therefore
avoids technological detail.

THE COMPUTER SOLUTION

80195P $13.50
It should be of interest to business people contemplating,
implementing or already using computer data processing
or to any non-technical person curious 10 know why and
how computers are used in Ausltralian businesses and
organisations.

SMALL BUSINESS COMPUTERS: A GUIDE

TO EVALUATION AND SELECTION

81134P $14.95
ldeal for the inexperienced 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 bridge between the accountant and
the DP professional by explaining every step of the trading
and reporting process in DP terms. Itis especially usetul to
people engaged in the specification process or in auditing
DP accounting systems.

THE VISICALC BOOK — APPLE EQITION
98397P §22.25
It you are using Visicalc on your Apple Il and want to leamn
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 projections, pricing/costing estimates etc

THE CP/M HANDBOOK (WITH MP/M)
88048A $19.95
Containing a step-by-step description of all the
CP/Mcommand features, the book progresses todetalled
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.

DON'T (OR HOW TO CARE FOR YOUR COMPUTER)
88065A $16.95
A guide to computer and peripheral preservation. Specitic
advice for the computer, floppy disks, hard disks, the CRT
terminal, the printer, tape units, the computer room, soft-
ware and documentation are included.

. INTRODUCTION TO WORD PROCESSING
88076A $17.95

Wiritten for the non-technical reader, this book tells about
concepts common to all word processing systems, then
analrses all features in detail, from screens to scrolling
and formatting.

SMALL COMPUTERS FOR THE SMALL BUSINESSMAN
39831A $24.95
The book tells readers how and where 10 shop for a
computer successtully; what to expect their computer to
do for them; how to seiect sottware; whether or not to use a
consultant; how to introduce the computer to the staff and
how much computer is necessary.

INVENTORY MANAGEMENT FOR SMALL COMPUTERS
39848A §24 .95
Owners of retall businesses and their employees need this
book. The program provides an inventory control system
so that you know what stock is on hand, where it is 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 application of BASIC language to
business uses on the TRS-80 models Il and II.

FROM THE COUNTER TO THE BOTTOM LINE
39811A $24.95
A demystitying guide to basic accounting needs and
computer use. Includes inventory and purchasing, billing,
accounts receivable, accounts payable and general ledger




amateur radio, DX,
communications

INTROOUCTION TO RADIO ASTRONOMY
21246P $8.75
It gives background information on the structure of
the universe, classification of galaxies and radio-wave
propagation. It covers in detail reception of extraterrestnal
radio signals and their sources and the types of antennas.
It also explains how to construct several practical, low-cost
radio telescopes.

TUBE SUBSTITUTION HANDBODK

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

RF CIRCUIT DESIGN

21868P $33.95
A practical approach to the design of RF amplifiers,
impedance-matching networks and filters. Uses a minimum
of complex maths.

COMPUTERS AND THE RADIO AMATEUR
66306P $28.00
For the radio operator who wants t0 know how computers
function and how they can be used with other equipment.

SOLID STATE SHORT WAVE RECEIVERS

FDR BEGINNERS

2228 $4.32
Design and construction of several solid-state shortwave
receivers giving high ievel of pertormance yet utilising
relatively few inexpensive components. See also 226.

HANDBOOK OF RADIO, TV, INDUSTRIAL &
TRANSMITTING TUBE & VALVE EQUIVALENTS

BP2 §2.25
Equivalents book for amateurs and servicemen. More
than 18 000 old and new valves from UK, USA, Europe,
Japan et al. CV (military) listings with commercial

RADIO CIRCUITS USING ICS
BP46 $4.64
Describes how ICs can be employed In receivers for the
reception of either amplitude or frequency modulated
signals. Stereo decoder circuits and the devices available
at present for quadrophonic circuits are discussed.

LONG DISTANCE TV RECEPTION (TV-DX)
BPS52

$6.56
Wiritten by UK authority, the book inciudes many units and
devices made by active enthusiasts. A practical and
authoriative Intro to this unusual aspect of electronics.

RADIO STATIONS GUIDE

BPS5 §5.92
This is an aid for all those who have a radio receiver.
Shows the station site, country, frequency and/or
wavelength, as well as Effective Radlation Power of the
transmitter and in some cases, the station's call sign as
well.

AN INTROOUCTION TO RADIO DXING
BP91

$6.56
One section is devoted to amateur band reception and the
other section covers broadcast band reception, with
advice on suitable equipment and the techniques

r of usetul accessories is described.
AERIAL PROJECTS
BP105

a num

$6.56
Practical aerial designs Including actlive, loop and ferrite
> which are relatively simpie and inexpensive to build. The
complex theory and mathematics of aerial design have
been avoided.

general

employed when using that equipment. The construction of

AUTOMOTIVE TUNE-UP AND EMISSION CONTROL
SERVICE

21712P $20.75
Car owners who wish to save money and maintain their
cars at peak pertormance will learn from this book how to
adjust, repair and maintain the systems that ensure best

INTROOUCTION TO AUTOMOTIVE SOLID-STATE
ELECTRONICS
~ 21825P $14.95
{ For the professional as well as the home mechanic —
'i' explains the functions of most on-board automotive black
boxes and logic systems, including anti-skid braking,
1 electronic spark control, diagnostic systems and trp
computers.

- SECURITY ELECTRONICS

21419P $11.25
The principies of operation of the electronic devices used
in the various types of secunty systems are described.
intrusion detection and alarms, object detectors, bugging
and debugging devices, computer protection, as well as
the planning of systems.

ELECTRONIC SECURITY DEVICES
BP56 $5.92
Besides including both simple and more sophisticated
burglar alarm clrcuits using light, infrared and ultra-sonics,
this book also gives circults for gas and smoke detectors,
tlood alarms, fire alarms, doorphones, baby alarms, etc.

f,  EXPERIMENTS IN ARTIFICIAL INTELLIGENCE

FOR SMALL COMPUTERS

21785P $13.25
Artificial inteliigence is the capability of a device to perform
functions normally associated with human intelligence.
With this book, a small computer with extended BASIC
and some knowledge of BASIC language, you can
conduct interesting and exciting experiments in artificial
intelligence.

TELEMATIC SDCIETY
- D2460P

$17.50

An extensive update of ‘'The Wired Society’, this book

n demonstrates how developments in telecommunications
will affect the way we live.

ELECTRONIC CALCULATOR USERS' HANDBOOK
BP33 §5.12

Presents tormulae, data, methods of calculation, con-
version factors, etc, for use with the simpiest or most
sophisticated calculators. Includes the way to calculate
using only a simple tour-function calculator: trigonometric
functions; hyperbolic tunctions; logarithms; square roots
and powers.

YOUR ELECTRONIC CALCULATOR AND YOUR MONEY
BP54 $4.64
Starts with a basic revision of percentages and decimals,
then deals with mortgages, cars, insurance, fuel.
shopping, tax etc. There's a section on investment and the

equivalents included. operation. last section deals with the calculator in a small business.
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“Why buy just avideo game when you can get
a full colour computer for the same price’”

A computer like this would have been science _ | s W
fiction a few years ago. Now it’s a reality. It’s
the Commodore VIC-20, a full-fledged, expand-
able colour computer that costs the same as a
video game.

Everybody loves video games and the VIC-20
has some of the best. But the Commodore
VIC-20 can also help the kids with their home-
work and mum with her budgeting. Dad can
even take the light, portable VIC-20 to the office
for financial and business applications.

And Commodore has many more applications
on the way.

With Full Capability For:

® Education programs

® Recreational programs

® Personal computing

® Includes Microsoft, PET BASIC

® Full-size typewriter-style keyboard
® Easy to follow instruction manual
© Memory expansion to 32K RAM
® Connects to any TV set
% ©66 graphic characters
4 ®25K total memory
®4 sound generators
@16 colours

The computer for everyone.

The VIC-20 is the friendliest way we know to learn
computing. It has a full computer keyboard even a small
child can operate.

It plays music, has exciting graphics and lets you
create pictures. It even tells you when you’ve made a
mistake and how to correct it. The VIC-20 can take your
children from pre-school through post-graduate studies.

Why get just another game that could end up in the
closet? Get an honest-to-goodness home computer for just
$299. Get the Commodore VIC-20.

Learn more about Commodore, the home-computer you
can depend on. Call or write for the name and location of
your Commodore dealer nearest you.

The Commodore Information Centre,

3 Campbell St., Artarmon NSW 2064. Phone: 437 6296.

T commodore

COMPUTER

MLVL1655



COMPUTING TODAY

Mitsubishi Electric’s

‘Move Master’ micro-robot

Mitsubishi Electric Corporation has recently developed the
‘Move Master’, Japan's first micro-robot designed for use
in training operators, as a teaching aid, or as a point of
purchase (POP) display, as well as for hobbyists. The Move
Master was first released in Japan in April 1982 and is now

available in Australia.

The 245 mm high Move Master
is a six-axis articulated robot
with five degrees of freedom of
motion. The manlpulator weighs
only about 10 kg for easy port-
abllity and can lift objects
weighing up to 500 gm. Move
Master can be used in combin-
ation with either a robot con-
troller or a personal computer.

The Move Master has a built-in
power supply for control and drive
motors. Each axis is driven by a
pulse motor. It has a repeatability of
+0.3 mm which is as good as most
industrial robots.

Since the Move Master is equipped
with a microcomputer, instructions

to the Move Master can be externally
given in simple robot language. In
addition, programming can be
done with BASIC. The Move Master
is equipped with a semi-Centronics
interface for connection to personal
computers made by Mitsubishi
Electric and by other major com-
puter builders. It is provided with a
software package and a manual for
these computers, offering a wide
range of applications. A high-
performance microprocessor
adopted as a robot controller can be
used as a CP/M base for various
purposes, in addition to controlling
the manipulator.

Despite its low price, the Move

Low profile S100 microprocessor
released by SME systems

SME Systems of Mitcham Victonia has released the latest of its
Unicorn microcomputer series, the low profile MPU-100, a Z80

S$100 bus microprocessor.

This entirely Australian designed
and manufactured unit is a single
user and multi-user system, accom-
modating up to 15 terminals. The
low profile cabinet is achieved by
using a vertical motherboard with
five S100 slots per side. This allows
rack mounting and minimises the
likelihood of transmission line
defects.

The basic system is configured
with an SBC 800 CPd, an FDC !
floppy disk controller capable of
running four drives and the DRC Il
dynamic RAM card. Other cards can
be added in the remaining seven
slots to allow up to fifteen extra
terminals or modems to be con-
nected and at least 50M of hard
drive. Colour graphics, video and
128K CMOS RAM cards are also
available from SME to expand the
system further for specific appli-
cations. All the cards are manu-
factured by SME in Melbourne, who

are S100, Z80 specialists.

On the rear panel of the MPU-100
provision has been made for twelve,
25-way ‘D’ connectors, two 50-way
Centronics connectors and two
36-way Centronics connectors. Two
switched 240 V outlets are provided
for connection to other peripherals
such as disk drives, terminals and
printers.

Full information is available
from SME Systems, 22 Queen St,
Mitcham Vic. 3132. (03)874-3666.

Master is provided with functions
equal to those of industrial robots,
and can be used for a wide range of
purposes such as training operators
in robot language and operating
techniques, and by hobbyists in

conjunction with a
computer.

For more information contact
Mitsubishi Electric, 73-75 Epping
Rd, Nth Ryde NSW 2113. (02)
888-5777.

personal

New Ferguson ‘Big Board II’

Jim Ferguson, the designer of the ‘Big Board’ distributed by Digital
Research Computers, has produced a new computer called the ‘Big
Board II'. It runs at 4 MHz, its monitor code is lean, uses Mode 2
interrupts and makes good use of the Z80-A DMA chip.

Big Board Il has three memory
banks. The first memory bank has
eight 4164 RAMs that provide 60K
of user space and 4K of monitor
space. The second memory bank
has two 2K x 8 static RAMs, or pin
compatible E(E)PROMs. The third
memory bank is for RAM or ROM
added to the board via the STD buss.

The Ferguson single board
computer has a multiple density

disk controller and brings its buss
signals to a convenient place on the
pc board where an STD buss con-
nector can be attached so you can
plugin an STD cable or other cards.

In single quantities full kits cost
$750 plus tax, and assembled and
tested they cost $895. There are
discounts that range to 35% for
OEMs and dealers. For more details
contact Rod Irving on (03)489-7099.

Computerland enters joint venture

in Australia

Computerland Corporation has entered a joint venture with
Computerland Australia Pty Ltd to open Computerland franchises
in Australia. The new joint venture will be known as Computerland

Australia Limited.

The purpose of this joint venture
is to provide additional support from
the US corporation and to provide a
permanent structure for the Com-
puterland stores in Australia.

Computerland Australia Ltd will
be capitalised and staffed by

both parent companies and head-
quartered in Sydney. Previously,
Computerland Australia Pty Ltd, the
company formed by Mr. and Mrs.
Hoess in 1977, was a sub-franchise
of the US Corporation.
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SYSTEMS THAT GROW  'ra0ffices

WITHOUT GROWING PAINS ericetezns

HOW?

AND NOW AVAILABLE s WHAT?
One Q.T. System s sonawd e vt e g
2000 SuppO rts 1 6 for lightning performance WHICH F
WHERE?

SOON TO BE RELEASED

CP/M User Stations 16 bit micro based

on the 8086 processor

WHY?
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P

DISK
SUBSYSTEM
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e
. CIRCUIT TECHNIQUES
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POWER RESET
VOL. 1.

& S —, Is an anthology of electronic
: components, circuits and tech-
Expapdable, Mul'tl-Pro.cessor, niqugs, gathering together a
Multi-user, Multi-Tasking host of useful articles published
: in the pages of ETI over the past

HMlcr‘ocomptuter Sysftem ' t few years.
ere is computer power from Q.T. Computer Within its 148 pages, the book
Systems that grows as your requirements ‘ covers how to use op-amps, 555
grow. It’s the new SYSTEM 2000 . . . featuring timer applications, a practical
a wide variety of computer resources. guide to CMOS, VFET tech-
Expandable RAM and ROM storage, data niques, Power MOSFETs and
communication interfaces, floppy and circuit techniques, using the
Winchester disk drives and printers . . . all 4093 Schmitt trigger, voltage
shared by up to 16 users via a host processor regulator applications, design-
e U system in a master/satellite configuration. Each ing with diodes, LED circuits,

practical guide to zeners, crys-
tal oscillator techniques and
more.

All in one handy volume, 16

|

user works with a fully dedicated Z80A
(optional Z80B), 128K microprocessor system
in a complete CP/M environment.

Multi-processing is managed by our timeless articles of inestimable

I\ proprietory operating system and each user value to the electronics enthusi-

e runs the industry standard CP/M operating ast, experimenter, technician or
system. You can start with SYSTEM 2000 in engineer.

basic single user configuration . . . and stay
with it. It grows with you. Contact us for more For just
information on our newest system — the

. SYSTEM 2000.
Typical Applications include — A multi-station word .75 it's a steal!

processing network, educational systems, business systems,
real time data acquisition etc.

I"

I

Available from newsagents, selec-
ted electronic suppliers or direct

We are actively seeking local and interstate distributors for our from
new system. OEMs can purchase the system in knocked down ETI Magazine
form as bare boards, bare metal work, kits etc. Complete 15 Boundary St Rushcutters Bay

systems available from as little as $2800 + S.T. Bare boards NSW 2011 Please add 65 cents for
from $195 + S.T. post and handling if buying by mail

Prices and specifications subject to change without notice. Oraer
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Two new personal computers and
new software from Hewlett-Packard

The lowest priced personal computer ever offered by Hewlett-
Packard Company, the HP-86, has been introduced along with an
increased-memory version of the recently introduced HP-87

personal computer.

The new HP-86 is priced at $2450
tax free, the first HP personal
computer for less than $2500. A
complete HP-86 system carries a
recommended list price of around
$5500.

The new modularly designed
HP-86, together with new software
for accounting, data-base manage-
ment and word processing, adds
broad new solutions to HP's personal
computers for professionals. The
new software complements HP's
existing graphics, electronics work-
sheets and data-communication
programs.

All of HP's Series 80 BASIC soft-
ware will run on the new HP-86, as
will CP/M operating-system soft-
ware, with the addition of HP's
plug-in CP/M system. The new
machine is also compatible with a
variety of HP's printers and graphics
plotters, as well as several mass
storage devices.

The HP-86 system features a
choice of 9" or 12" display monitors,
a 270K capacity flexible disk drive
and an HP 82905B dot matrix
impact printer. Memory in the
HP-86 itself consists of 128K, of
which 64K is user RAM, 48K is
operating system ROM and 16K is
RAM devoted to the display. User
RAM can be increased to more than
500K with the addition of plug-in
memory modules.

Accounting software from Peach-
tree Software Inc. General-ledger,
accounts-receivable and accounts-
payable software packages are
being introduced by HP and make
up a complete solution for many
professionals who need small
business accounting. Peachtree’s
inventory-control and PeachPay
Payroll System packages for the
HP-86 will be available late 1982.
These accounting programs carry a
suggested list price of about $1020
excluding tax.

A second new offering, the
HP-87XM premier personal com-
puter, features user memory
expandable to 640K and built-in
HP-IB interface (IEEE-488) for pro-
fessionals who need larger memory
and a variety of peripherals. The
HP-87XM (for ‘extra money’) is an
increased-memory version of the
HP-87A.

New software for the HP-86 and
existing Series 80 software will run
on the HP-87XM. HP also introduced
the HP-86/87 BASIC Training Pac,
designed to let new owners teach
themselves the HP BASIC program-
ming language. The HP-87XM sells
for $4075 recommended tax free.

More information can be obtained
from  Hewlett-Packard, 31-41
Joseph St, Blackbum Vic. 3130.
(03)89-6351.

New name, old face

Linx Computer Systems Pty Ltd was formerly known as Halifax
Facilities Pty Ltd, a member of the Halifax computer group.

Managing Director of Linx, Peter
Flett, said the name change was
necessitated because of a new
market direction taken by the
company and a broader range of
services being offered. “We are still
principally a software house which
tailors packages for a broad range
of industry applications, but we also
have some excellent ready-made
packages that have a proven track
record. And, of course, one of our
major products is still Computer-
plan, a complete software package

tailored for applications in wholesale,
distribution and stock control
oriented type businesses,” he added.

Module packages available from
Linx include: Financial Reporting,
Purchasing, Order Entry, Stock
Control, Asset Register, Job Cost,
Payroll, Word Processing, Invoicing,
Bills of Materials and others.

For further information contact
Mr. P. Flett, Managing Director, Linx
Computer Systems Pty Ltd, 160
Johnston St, Fitzroy Vic. 3065.
(03)419-6311.

Talk to your computer

Intel Corporation has announced a set of new products aimed at the
evaluation, simulation and implementation of speech-transaction
system applications. The products are intended to permit designers
to proceed in an orderly fashion as they investigate the viability of
speech recognition and synthesis for their systems.

intel's new products are oriented
toward discrete word/speaker-
dependent applications and include
system, board and component levels
to support designers from concept
to all levels of production. The
board- and system-level products
are designed to save time and cost
in implementing production-ready
systems. The three levels of
integration, all using identical firm-
ware, provide the engineer with a
cost-effective solution vehicle that
matches his requirements.

Intel's iISBC 570 consists of the
speech-transaction board, a flexible
diskette with an application example
and the speech-transaction gener-
ator software on it, plus a micro-
phone and a new front panel for the
Intellec system. The board plugs
into the Intellec system’s chassis
and the user loads the software via
the Intellec system’s built-in disk
drive.

The iSBC 576 is a Multibus-
compatible speech-transaction
board (which is included with the
iSBC 570) that can be used in

about the club.

(09)328-8111 ah.

Club Call

If anyone is interested in joining the Sorcerer Users Group of
South Australia they should contact the secretary, Brian Richards, P.O.
Box 647, Salisbury SA 5108. He'll tell you everything you need to know

The Western Australian ZX Users Group commenced operations in
September. For further information ring Phil Taylor (09)328-4111 bh or

The Blue Mountains Computer Club committee would like the dates
of their meetings clarified. They meet on the Friday of the second and
fourth weeks of each month at the Springwood Civic Centre at 7.30 pm.

conjunction with other Multibus
products to implement a prototype
or volume production system. The
board contains two Intel 2920/21
single-chip analogue signal pro-
cessors, an 8048 single-chip
microcontroller, four 27128 (16K
x 8) EPROMs, and an 8086 16-bit
microprocessor. These chips make
up the speech-transaction recog-
nition subsystem on the board.
Their functions, combined with the
resident firmware, enable them to
recognise speech input.

These same chips make up the
iSBC 577 Speech Transaction
Recognition Chip Set; the user
receives them with recognition firm-
ware and the Speech Transaction
Manager already in place- With
them, designers can tailor the
speech-transaction subsystem to
their own particular applications
need.

For further information please
contact Total Electronics, 9 Harker
St, Burwood Vic. 3125. (03)
288-4044.
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6502/6809 microcomputer workshop

The Department of Electrical Engineering at the Queensland
Institute of Technology is planning an advanced microcomputer
workshop during April 1983. The successful basic workshop in
April 1982 was attended by over 100 participants.

Papers are invited for the 1983
workshop and these should be
related preferably to the following
topics: techniques for good program
structuring practice; development
of operating systems; comparison
of high level languages for real-time
operation; use of microprocessor
development systems; practical

techniques for hardware debugging,
using logic state analysers etc;
practical techniques for software
debugging; DMA techniques and

multiprocessor  systems.  They
should be examples, with demon-
strations, of practical applications
of 6502 and 6809 microcomputing
systems.

Please direct enquiries and cor-
respondence to Dr. C.J. Chesmond,
Senior  Lecturer Control
Engineering, Department of Elec-
trical Engineering, Queensland
Institute of Technology, GPO
Box 2434, Brisbane Qid 4001.
(07)223-2484.

This ofter applies in Australia only

COMDEC ——

BUSINESSRIEGHNDLD

A wonderful opportunity to receive a one year’s
subscription to Australia’s leading

BUSINESS TECHNOLOGY magazine.
Exclusively for business people who have the
power to purchase or influence the purchase of
office technology equipment or services.

Name
Title
Company
Address

My company’'s main activity is
and it employs

[[] Yes! | will take advantage of this opportunity to receive a
free subscription to Comdec Business Technology

people. *

Please attach your business card or letterhead,

fill in the above form and return to:-

Comdec Business Technology

4th Floor, 15 Boundary Street, Rushcutters Bay NSW 2011
* This information will be kept strictly confidential

Postcode
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4aSorcerer disk controller

Digitrio has announced the availability of their floppy disk controller
for the Sorcerer microcomputer. The Digitrio product is Australian
designed and built and connects directly to the expansion slot on

the back panel of the Sorcerer.

An S100 unit is therefore not

required. High speed operation is achieved through the use of DMA.
The board will fit beside a 5" drive so it can be conveniently
packaged in the same unit as the disk drives.

Digitrio claim that their product is
the most versatile controller for the
Sorcerer. Up to four soft sector
drives of virtually any type can be
connected at one time. Eight inch
and five inch drives can be inter-
mixed. The selection of single or
double density operation is trans-
parent to the user as is the selection
of single or double sided operation.
A full featured single drive capability
is implemented to allow single drive
installations the use of all multi drive
facilities. The flexibility of the Digitrio
BIOS is achieved without sacrificing
user memory space. The CP/M fits
within 8K.

CP/M 22 is supplied with the
controller board. An extensive col-

lection of Digitrio utilities, in addition
to the standard Digital Research
products, accompany the controller.
Comprehensive  documentation
thoroughly outlines how to use the
controller and describes all software
in detail. The controller should be
of interest to OEMs who wish to
package the board with disk drives
as well as end users who are willing
to build their own case and power
supply.

The retail price of the controller is
$500. Complete disk systems are
also available. Further information
may be obtained from Digitrio,
P.O. Box 4553, Melbourne Vic.
3001. (03)578-4064 bh or (03)
419-3026 ah:

CASE provides access to Austpac

CASE Communication Systems has announced the release of an
X.25 interface and multiplexor product specifically for use with the

Austpac packet switching system.

The DCX 816 enables terminals
and computers operating with
simple asynchronous RS232 inter-
faces to be connected to the
Austpac network without hardware
or software changes.

The DCX 816 enables up to eight
terminals, printers, modems or
computer ports to be multiplexed
onto a single Austpac X.25 access
line. The multiplexed devices can be
attached at any of ten speeds up to
9600 bps and devices of differing
speeds may be freely intermixed.

Providing full X25 Packet
Assembler and Disassembler (PAD)
functions, the DCX 816 features
automatic or manual call request,

CR and LF padding, port selection
and speed conversion. Calls may be
set-up and cleared down from the
terminal  keyboards. A printer
slaving facility and the ability to
transfer calls are additional features
also available from the keyboard.

The DCX has been proven in the
UK, USA and Europe working into
such: packet switching networks as
PSS (UK), Telenef and Tymnet
(USA) and Transpac (France).

For further information contact
Barry Foster, CASE Communication
Systems Ltd, 1-3 Atchison St,
St. Leonards NSW 2065. (02)
438-2400.

Apple signs publishing agreements

Apple Computer Inc has signed separate agreements with Milton
Bradiey Company and Hayden Software Company for the
development of educational software to be used by Apple Personal

Computers.
The non-exclusive contracts call
for technical and marketing

cooperation between Apple and
the publishers in the areas of soft-
ware development, product demon-
stration and training.

Apple Computer will support the
publishers’ efforts by providing
technical information, computer
training, access to Apple Com-
puters and marketing support. The
publishers have signed agreements
that outline general areas of co-

operation for the development of
courseware.

The Milton Bradley Company
is the world's largest game
manufacturer. The publisher is
developing language arts and math
programs for middle grade levels.

Hayden Software Company, a
new subsidiary of Hayden Publish»
ing Company, is developing
language arts, science and math
programs for both the institutional
and home markets.



Help for personal computer users

ARPAGE Business Software was set up with the aim of provilding
information, advice, custom software and consumables for the
Tandy TRS-80 model | and model IIl and the Dick Smith System-80
microcomputers.

They claim to have the best and
fastest accounts receivable system
that is available for this range of
computers, designed for use with
the absolute minimum of operator
training. They also have a small taxi
fleet management system that pro-
vides detailed information on as
many as 20 separate repair cost/
failure items. There's also a system
for security companies to log all

alarm events, verify voice identity
codes and provide detailed printouts
of all events for the client at the end
of the month. Accounts payable and
general ledger systems should be
ready for installation soon.

For more information on ARPAGE
Business Software contact them at
P.O. Box 386, Gladesvile NSW
2111.(02)816-2471.

National announces 24-pin

PAL devices

National Semiconductor Corporation has introduced the Series-24
family of programmable array logic (PAL) medium-size devices in
24-pin packages. The new Series-24 family complements National's
PAL Series-20 family by providing two additional inputs and two
additional outputs, allowing more complex functions in a single

Microprocessor applications

prototype board

A MC6801 microprocessor applications prototype board is
available from Paris Radio Electronics in NSW. This small board
from Innovative Technology US, supports the MC6801 family of

microcomputers.

A typical 6801 contains an
enhanced 6800 processor, 2K of
ROM, 128 bytes of RAM, a 16-bit
programmable timer, parallel 1/0O,
and a serial communications inter-
face. In addition to the resources
of the 6801, the board provides an
additional 2K EPROM (TMS2716),
2K of RAM (TMS2114), and a full
Duplex RS232 interface.

The board comes with full docu-
mentation and is only 4" x 6" and
includes a 4" x 2" prototyping area.
Priced at only $129.95 + sales tax.
The bare board is also available for
only $32 + sales tax from Pains
Radio Electronics, 161 Bunnerong
Rd, Kingsford NSW 2032. (02)
344-9111.

package.

in addition to providing more
logic functions per chip, 24-pins
allow for many natural functions
which were previously unavailable
in 20-pin packages such as: 8-bit
parallel-in, parallel-out counters;
8-bit parallel-in, parallel-out shift
registers; 16-line-to-one-line multi-
plexers; dual 8-line-to-one-line
multiplexers; quad 4-line-to-one-line
multiplexers.

The family lets the systems
engineer design his own chip by
blowing fusible links to configure
AND and OR gates to perform his
desired logic function. Complex
interconnections which previously
required time-consuming layout are

thus ‘lifted’ from pc board etch and
placed on silicon where they can be
easily modified during prototype
check-out or production.

The entire PAL family is program-
med on inexpensive conventional
PROM programmers with approp-
riate personality cards and socket
adaptors. Any one of these medium
PAL devices can replace five to
12 packages of standard SSI/MSI
logic. These devices are available
now in plastic and ceramic packages
and can be obtained from National
Semiconductor, cnr Stud Rd and
Mountain Hwy, Bayswater Vic. 3153.
(03)729-6333.

32K BYTES

JUST RELEASED!

ZX80/81 PROGRAMMABLE
CHARACTER GENERATOR

Using simple BASIC programs you can
create your own unigue character sets and
graphic symbols for games, High Res

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
into a powerful microprocessor system at
an affordable price. Compare the price with
other RAM PACKS available on the market!

VENDALE

(03) 232 0444,

Price for 32K Ram Pack (RP32)
only: $165.00 incl. P&P (Aust)

Free cases available soon

Please send order or S A E for further information to
VENDALE PTY. LTD., Dept T7, Box 456,
Glen Waverley, Victoria 3150.

36 Plymouth St., Glen Waverley,

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 Sinclair (not incl.).

UPGRADE YOUR ZX80 GRAPHICS

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)

Works only in conjunction with 8K ROM
from Sinclair (not incl.)

VEN 0261
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Microprocessor application
equipment for the student

These teaching aids, designed to illustrate the principles concerned
with the industrial application of microprocessors, have been intro-

duced by a British company.

Developed in conjunction with
microprocessor specialists, all items
in the TQ Bytronic range, from
TecQuipment Intemational Ltd, are
based on standard industrial circuitry
and equipment.

The teaching aids are designed
for student experimental work and
are said to be usable at most course
levels from schools to universities.

They are compatible with all major
microcomputers currently available.

The range consists of a stepper
motor with software and notes, an
A-D converter, a D-A converter, a
sorter, a sequencing unit, a traffic
flow controller and a motor.

Enquiries to the British Consulate-
General, Gold Fields House,
Sydney.

Apple’s plea to enjoin Franklin denied

A US District Court judge has denied Apple’s request for a
preliminary injunction to prevent Franklin Computer Corp. from
marketing an Apple compatible computer, citing lack of merit in

Apple’s case.

Apple claims that Frankiin’s Ace
100 personal computer violates
Apple patents and copyrights.
Franklin, in a countersuit, claims
that several Apple patents and
copyrights are invalid.

Apple’s suit now advances to the
discovery stage, and officials with
both Apple and Frankiin say it could
take as long as a year before the suit
comes to trial.

The judge considered Apple's
request on the basis of a reasonable
probability for success on the merits
of the claim, and on the risk of
irreparable harm being caused
Franklin by an injunction. The judge
said that although Apple’s. argu-
ments were strong he did not
belleve that it had shown a reason-
able probability of success.

In his ruling the judge also cited
one of Frankiin’s counter-arguments
as decisive. "‘Franklin’s argument is
that it has created not an Apple
compatible system, but rather a
system compatible with Apple-
compatible software, which must,
of necessity, share a great deal of
the essential structure of Apple,” he
noted.
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Apple’s response was short. “*We
will take this to the next step, the
trial stage,” a spokesman said.
"That could be over a year from
now,” he added.

Since the suit was filed, Franklin
has replaced the Ace 100 with an
upgraded version, the Ace 1000, a
move Franklin chairman Barry
Borden said was not related to the
Apple suit. Compared with the 100,
the 1000 is a faster machine with
greater ROM expansion and color
capabilities, but operates on the
same basic 6502-based design that
Apple alleges infringes its copy-
rights and patents.

Franklin plan making 1000 Ace
1C00 units per month, Mr. Borden
noted. The .firm distributes the
Ace through High Technology, Inc,
St. Louis, and markets directly to
retailers.

Franklin's countersuit has not
been heard in court yet. in addition
to claiming that Apple patents and
copyrights are invalid, Franklin also
alleges Apple violated antitrust law,
and seeks treble damages exceed-
ing $150 million.

Intel’s 16-bit microcontroller

Intel has announced a new 16-bit microcontroller, designed for
high-speed maths and control operations. The part will be available
for general sampling in the first quarter of next year.

Intel’s first 16-bit microcontroller
diverges from the dual in-line
package of the company'’s eight-bit
microcontroller offerings and is
being sampled in a 68 lead flat-pack.
A less complex 48-pin DIP version
of the 8096 will be available, the
company said.

The single-chip microcontroller
uses over 120000 transistors and
carries 232 bytes of RAM, including
16 bytes of power-down RAM, 40
I/O lines and a 10-bit A-D converter.
A version with 8K of ROM, the 8396,
is also available.

According to the company, the
8096's I/O is designed to interface
with a wide range of transducers
and sensors, and to offload real-time
I/O operations from the CPU. The
I/O includes an eight-level priority
interrupt structure, analogue input,
PWM output, high resolution pulse
measurement and pulse output,
full-duplex serial /O and a watchdog
timer, along with the 40 parallel |/O
ports.

New human interface enhance-
ments for its Intellec Series H and
Series lll microprocessor develop-
ment systems have also been
announced by Intel.

The new features result in fewer
keystrokes and higher productivity,
claim Intel, helping shorten the
development cycle time. They make
file viewing on the system screen
more versatile, speed up command-
line editing and guide the user in
choosing the correct commands.

The upgrade kit consists of four
2716 EPROMs, a single 8741
microcontroller and two flexible
diskettes. The EPROMs and micro-
controller replace those currently in
the system, and the diskettes are
loaded on top of the ISIS operating
system.

Case data communication adaptors

CASE Communication Systems has announced the availability of a
comprehensive range of data communicatlon adaptors designed to
solve a wide range of termlnal, computer and peripheral interfacing

problems.

Comprising some 30 different
devices the ‘Blue Box range enables
computer users to configure large
or small terminal systems in the
most efficient manner and imple-
ment them at a minimum cost.

The product range includes
limited distance modems, modem
eliminators,  asynchronous to

synchronous converters, IBM loop
adaptors, modem sharing devices,
code converters, interface adaptors
and fallback switching equipment.

For further information contact
Case Communication Systems,
1-3 Atchison St, St. Leonards NSW
2065. (02)438-2400.

Apple clone causes problems

A restraining order has been issued by the Supreme Court of
Victoria prohibiting the sale of alleged bogus Apple 1l computers by
Micro Pro Computers of Melbourne.

The Supreme Court order not
only restrains Micro Pro from selling
bogus Apples, but also requires the
company to provide the names of all

suppliers.
In the USA, the US Customs
Service has begun detaining,

seizing and destroying imitations of
the Apple |l being imported into the
USA. Most of the imitations were
coming from Taiwan and Hong
Kong, the company said.

Apple Computer Inc. has filed a
number of lawsuits in Taiwan, Hong
Kong and New Zealand to prevent
the manufacture and export of fake
Apples. Sunrise Computer of
Taiwan, maker of the Apolo Il
computer, has agreed to cease pro-
duction and in New Zealand, Orbit
Electronics, which was selling
‘Orange’ computers from an
unknown Taiwanese manufacturer
has ceased trading.
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We can put your future
at your fingertips.

The Heathkit Continuing Education Courses are the
low-cost, time-saving way to learn . . .in yourown
time. . .atyourown speed.

Programmed Learning

Comprehensive programs that lead you naturally,
logically, from one subject to the next. You read
about one aspectof a subject. . . listento a
recording thatexpandsonit. . . measure your
understanding with the self-evaluation quizzes . . .
then reinforce that learning with actual “hands on”
experiments which demonstrate what you've just
mastered.

A “state of the art” learning system!

Heathkit Learning Programs are furnished in vinyl-
covered looseleaf binders that lay open for easy use,
and allow you to add additional material for your own
reference.

Along with your program, you'll receive related audio
recordings that provide a personal touch as you're
introduced to the program . . . given an overview of
the theories involved and their applications . . . and

then a preview of what you'll be learning in the next.
These handy records can be played on any standard
record player, serving as a refreshing “change of
pace” as you learn this pleasant, modern way.
Courses available in the Heathkit Continuing
Education Program include: ® Weather Course

@ Electronics for Hobbyists @ D.C. Electronics
Course @ A.C. Electronics Course @ Semi-conductor
Electronics Course @ Electronics Course @ Analogue
& Digital Meters Course @ Oscilloscopes Course

® Frequency & General Measurement @ Special
Measuring Instruments @ Digital Techniques

® Microprocessors Course @ Introduction to
Microprocessors ® Operational Amplifiers Course

® Active Filters Course @ I.C. Timers Course @ Phase-
locked Loops Course ® Optoelectronics Course

® Basic Electricity Course @ Basic Course @ Pascal
Course @ Cobol Course. .
Send for your free Heathkit Catalog today and find
out how you can acquire valuable new knowledge in
alogical, enjoyable way.

Heathklt Continuing Education Courses

Please send the free Heathkit Continuing Education Catalog

Send to W.F. Heathkit Centre, 220 Park Street, South Melbourne, 3205.

Phone: (03) 699 4999.
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Monsteria Ridiculosa

If we collected all the Apple Computer copies together we'd have a
good fruit salad. Apple Computer Inc has filed suit against Formula
International Inc of Los Angeles for copyright, patent and trademark
infringement. The lawsuit, filed in the US district court in Los
Angeles, charges Formula with selling copies of the Apple 1l com-
puter in kit form under the brand name ‘Pineapple’. (Now that's the

best name yet.)

The kits are being imported from
the Far East and include all com-
ponents necessary for an Apple
copy, including ROM containing
Apple's  copyrighted programs.,
Formula is also selling diskette-
form copies of Apple’'s copyrighted
programs.

Apple seeks injunctions against
the importation and sale of the kits
in addition to the profits, if any, from
Formula’s sales. The suit has been
brought by Apple to supplement the
actions of US Customs which has
been confiscating Apple copies
being imported into the US.

Vendale ZX80/81 programmable
character generator and video upgrade

The ZX80/81 programmable character generator removes the
limitations of the ZX character set by allowing users to define their
own characters. This feature is normally only available on more
expensive machines and allows you to create your own graphics for
games, charts and interesting patterns.

The programmable characters
can be any shape defined on an
8 x 8 matrix of black and/on white
dots and are created by using
simple BASIC commands. Because
the Vendale ZX80/81 programmable
character generator has onboard
RAM it does not interfere with
memory expansions etc. The pc
board plugs into the ROM socket
inside the ZX80/81 (the Sinclair 8K
ROM plugs into the add-on board)
leaving the edge connector free for
other add-ons and requires one
simple internal connection. The
fully assembled price is $95 incl
p&Ep (Australia).

The video upgrade add-on will
allow the ZX80 to run at two speeds,
slow and fast. Like the ZX81, this
add-on will cause the ZX80 to com-
pute and display information on the
screen at the same time. Now the
ZX80 can run animated displays

completely free of annoying screen
flicker and also overcomes the
problem of the top lines of the dis-
play slanting to one side.

The Vendale video upgrade is
fully assembled and will. fit easily
inside the case of the ZX80. If you
are handy with a soldering iron, you
could install this add-on quite
simply or Vendale could do it for you
at a minimal charge. The fully
assembled price is $38.50 incl p&p
Australia. If you would like Vendale
to install the video upgrade for you,
the charge will be $15 for an
unmodified ZX80 and Vendale ask
that the ZX80 owner pays his own
postage and insurance. The video
upgrade will only work in con-
junction with the Sinclair 8K ROM.

Both units are available from
Vendale Pty Ltd, P.O. box 456, Glen
Waverley Vic. 3150.

Software for TRS-80 and System 80

Aiming to capture the swelling demands from TRS-80 and
System 80 users for quality software, Molymerx has established a
mailorder network with outlets in Gosford and Auckland.

Managing  Director, Alistair
Campion, says that the last
12 months have been spent com-
piling together an extensive
catalogue encompassing some of
the best software currently available
in Europe and North America. The
catalogue is being marketed as a
reference tool, with extensive
descriptions and screen photos
accompanying many of their pro-
ducts. Reguiar updates of the
catalogue will be mailed to sub-
scribers as new software is released.

Readers will be able to choose
between a wide range of program-

ming utllities, arcade and adventure
games, data management systems,
disk operating systems, education
and communications software. For
business users, there will be a
number of small accounts packages,
stock control, time recording, word-
processing and mailing systems.

The Molymerx software catalogue
is available through mailorder for $2
(NZ$3). For further information
contact Molymerx at P.O. Box 900,
Gosford NSW 2250. (043)694-888.
New Zealand readers should write
to P.O. Box 60152, Auckland.
(817)4372.
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Hereé's to
longer life with
Datalife
from Verbatim

epawbew epawbews

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.
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MAGMEDIA SERVICE PUTS THE CUSTOMER FIRST

SYDNEY
(02) 428 1100
CANBERRA
(062) 48 6751

MELBOURNE
(03) 699 9688
PERTH
(09) 328 3311

BRISBANE
(07) 229 1600
HOBART
(002) 34 4522
ADELAIDE
(08) 223 6261
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Two views of the MicroBee

There is no point repeating here the boasts of this locally
designed and manufactured personal computer — read
the advertisements! But, just what do you get? Two
builder-users relate their experiences and give their views.

THIS ARTICLE is the combined con-
tributions of two authors, Eric Lindsay
and Tom Moffat. Both purchased Micro-
Bee kits and relate their experiences
with the kit and their impressions of the
working machine. Eric Lindsay bought
his kit early in 1981 when the MicroBee
was first released, whereas Tom Moffat
bought his some six months later

Tobee ornottobee...
Eric Lindsay, Faulconbridge, NSW

AFTER some two hours of playing with
a prototype MicroBee, I phoned Applied
Technology to order one. They would not
accept an order until the components
were to hand. This attitude rather
pleased me, although I admit that I did
try to bribe them to put me at the top of
the list for orders, because when I
ordered my first computer, from a very
well known organisation, I had to wait
nine months for delivery.

I bought one of the earliest kits
delivered and I did have problems.
There were some etch cuts and jumpers
on the board. The manuals were photo-
copied and loose-leaf, the connection
diagrams were wrong, testing procedures
incomplete, and the circuit diagram was
both incomplete and incorrect in areas.
Even worse, not one step of construction
went to completion without extensive
debugging. After finding plated-through
holes on the boards that were not plated
through, I sought expert help and we
then spent about 36 hours, without
achieving much more than considerable
admiration for the ingenuity of the
designer. Eventually we gave up, and
sent the kit back to Applied Technology.
They spent about four days on it before
also giving up. The offending board was
returned to the supplier as an example
of problems, and with a new board my
MicroBee started running and has been
trouble-free since.

Construction is reasonably straight-
forward. The memory board is com-
pletely assembled and contains most of
the expensive components. The bottom
board is nicely marked with components,
double-sided and solder-masked, and
although closely packed, should provide
no problems for the experienced hobby-
ist. A number of MicroBees have been
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constructed by inexperienced builders
of my acquaintence, and only one other
had a plated-through hole problem, and
that was also from the earliest pro-
duction run. There have been some
board changes. The jumpers and etch
cuts are absent from boards after the
first 500, the mounting of the 7805 has
changed, with the TO3 case mounted on
the metal baseplate replaced by two
flatpack 7805s with heatsinks. This is
an advantage as poor construction on
the earlier method could drive the leads
into the 7805 case, causing power
supply problems. The plugpack power
supply that provides 12 V dc to the
board is adequate, as a fully expanded
MicroBee draws less that 900 mA, but
hardly inspires confidence. Several
owners have built up replacement sup-
plies, just in case. If you need low power
consumption, you can replace some ICs
with 74C series. However, Applied
Technology do not give advice on this. I
can tell you that 74C151s and 157s do
not give good results, and most of the
video components also need LS chips.
The manuals with the MicroBee now
include a corrected construction guide,
in which I could not find any errors
(after my initial experience, I can
assure you I looked long and hard). The
BASIC tutorial manual gives a guide to
some of the commands, and explains
some of the differences between the
MicroWorld BASIC used, and the more
standard Microsoft BASIC as found in
Apples TRS-80s, and PETs. The 27-page
tutorial manual also contains the only
mention of the “On Error” command,
which is not mentioned in the 110-page
BASIC manual. The documentation is
adequate for a person who has a little
program experience, however the com-
plete beginner would find it hard going,
despite the tutorial. The manuals are
bound in the same format as those with
the Apple, but as could be expected with
a new computer, are not as extensive.
As most textbooks tend to cover Micro-
soft BASIC, if they mention home
computers, I would advise newcomers
to BASIC to join a user group or seek
out others with a MicroBee before they
get too involved. Since the MicroBee
is designed to meet school needs, I
anticipate that better guides will be

Eric Lindsay
Tom Moffat

available in the future.

Running the MicroBee was a delight.
I have never owned a cheap home com-
puter that was so easy to interface to
other equipment. I needed a listing of a
program the first day I had the Bee.
Plugged an RS232 cable into the Bee,
typed “Out#4 on”, and listed it. No
problems for my ancient 300 baud
Terminet. There are some printers with
serial connections that give problems,
but if the printer can take 300 or
1200 baud, 8-bit ASCII with two stop
bits and no parity, it will run.
Centronics printers are another matter.
There is no official way to run them, at
least in the MicroBee advertisements.
However the Bee contains the required
software, and the only changes required
are to fit a 15-pin right angle D socket to
the Bee in the position marked on the
circuit board, and then add a 74123 to
widen the strobe. “Out#1 on” then
transmits to a Centronics printer, such
as the Tandy Model VII with proper
handshake. Connecting modems is a
matter of plugging them into the RS232
socket.

Communication with other computers
is equally easy. I dumped a lengthy
BASIC program from a System 80 to the
MicroBee by typing “in#4” on the
MicroBee, and then “LLIST” on the
System 80. This transmitted straight
through the RS232 connection. I did
have to add a short program to the
System 80 to put nulls out after each
line of BASIC, however you can just
LLIST line number and transmit a line
at a time if the program is short.

Another beauty of the design is
memory designed to be ‘continuous’,
that is, to remember its contents with-
out mains power, using a battery.
Adding the backup battery is easy. Two
soldered connections and a 4.5 volt
photo battery. Unfortunately, you can
sometimes have a cold start, usually
when you have been relying on the bat-
tery backup to retain the program you
have been working on for the past
month. I found I was getting into the
habit of just unplugging the MicroBee,
confident that programs would be there
when I returned . . . but when I started
doing that with other computers, I
decided it was time to start backing up
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The MicroBee exposed! The ‘core’ board Is prominent above the keyboard. This can be changed to
provide difterent configurations for the machine — PROM-based software, more RAM etc.

programs to cassette! I started at
300 baud, since I don’t trust cassette.
Those of you with early TRS-80s, Apples
or System 80s will know what I mean.
After a bit I tried 1200 baud. Then for
portability, I started using my micro-
cassette recorder, at 1200 baud. I can
dump a 350-line program in a few
minutes, and can only provoke a bad
load by having tetally flat batteries.
The cassette interface is very impressive.
It dos however lack remote control of the
cassette motor.

Video output is not so impressive. It
lacks power. I tried the amendments
suggested in a MicroWorld newsletter,
but they did not help much. I must
admit that output is not low enough to
cause viewing problems; merely that
you have to adjust your monitor bright-
ness and contrast, and if you run several
computers, this gets to be a problem.
Synchronisation is excellent. No waver-
ing or swimming of the image, unlike
every other home computer I’ve owned.
To my considerable delight, the Micro-
Bee also produced an excellent picture
on an unmodified US monitor, so I will
carry the Bee with me overseas to use as
a word processor.

Software

The MicroWorld BASIC is somewhat
slow, about half the speed of the Apple.
Since most real time games are written
in machine code, this probably won'’t be
a problem. It is also fragile: you find
errors where you don’t expect them, if
you have used Microsoft BASIC. Most
come from having integer and real vari-
ables being incompatible and unable
to be mixed within a line, a method
common in early BASICs, and familiar
to those who program in Fortran IV.
String manipulation is also different,
being to the ANSI Standard, or like the

early HP BASICs. For example, to pick
characters 1 to 3 from a string, you
would use A1$(;1,3). You can do every-
thing that LEFT$, Right$ and MID$
will do. In the fancier commands, the
GX, global search and replace, and
PLOT commands are very nice, as is the
SD — set decimal precision. The loud-
speaker tends to be standard now, but
having the PLAY command run exact
musical notes was a good idea.

However, the major problem with any
home computer is to justify the pur-
chase. At $399 the MicroBee is less
expensive than most, and needs less
Jjustifying. If you are using it for
business it is more difficult. There are
relatively few programs available as
yet, and unless the capabilities of the
MicroBee fit your particular need, writ-
ing a program is hardly cost effective.
Apart from the educational market,
where MicroBees could form an effective
network machine with a single master
running multiple slave MicroBees,
there are a few very small business
uses, where the cost of a MicroBee plus
cheap printer could be justified.

Take a milk vendor. A MicroBee and
monitor could run off the milk float
battery and list all customers and their
orders. Changes could be indicated at
once, and the MicroBee removed after
the run for accounting. No other
machine has the combination of small
size, low power, battery backup, printer
outputs and low cost needed to suit a
one-person business with limited
resources. There are probably a whole
range of small businesses for which a
MicroBee is the ideal size computer.

Expansion

Future expansion is always problem-
atical. Most manufacturers take far
longer than anticipated to produce

expansion units. However it appears
that a four-slot S100 expansion, with
in-built power supply and disk drive
will be available for the MicroBee. This
will have room for two drives, and be
fitted with a single MPI B51 running
double density to obtain 180K capacity.
A new core board to provide 64K of
memory would be required, and a disk
boot EPROM. There would probably be
minor changes to the main MicroBee
board to obtain an 80 column display
to match the standard expected in
CP/M2.2 equipped micros. A light pen
and perhaps some form of external ROM
pack for programs might appear by next
year.

Graphics

The MicroBee's graphics are achieved
in a simitar fashion to the Sorceror —
that is, a programmable character
generator (PCG) is used. This is
memory economical but it is possible
to overflow the PCG by just blindly
plotting on the screen, with little con-
sciousness of PCG usage. Not quite as
flexible as the Apple’s bit-mapped
approach, but if you think about it care-
fully, it can do as complex a pattern as
you are likely to need and it costs you
less than the brute force techniques.
Another memory economy is the stor-
age of BASIC words as tokens, rather
than as the strings of characters which
make them up. A program to find what
tokens mean what, just as a matter of
interest, is appended (over the page).

Summary

In summary, an excellent machine for
learning computing, and for the ultra
small business, with considerable
expansion potential. A little time will
show just how much potential is realised.
It is excellent value for money.

The MicroBee revealed
Tom Moffat, Fern Tree, Tasmania

THIS isn’t a review, as such, but an
account of experiences...the frust-
rations, and sometimes the joys, of
buying and building Australia’s latest
homegrown computer. MicroBee . ..
where’'d they get a name like that in the
first place? Is it a $400 wonder, or a $400
headache?

Getting the MicroBee from Applied
Technology was a hassle from the start.
You don’t just go out and buy one, you
get put on a waiting list, and you wait
and you wait and you wait. As quoted
delivery times kept slipping back and
back, two of us, myself and a friend
named ‘J.J.’, decided to take the bull by
the horns and order two MicroBees,
with a notice on the order saying if they
didn’t appear within 30 days the order p
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list

20100

00130 FOR T =129 TO 240:POKE 2308.T

22100
token
ov1eo

132
1IF Care,

Stop at 20159
>

REM Care, include the space between )line no and rem

00143 PRINT "token "iT:" “1sLISTIOO

00150 Al =KEYS1FAI1$=""THENI50Q

00168 NEXT T

22179 POKE23e8,161

>run

token )29

02100 LET Care, include the space between line nNo and rem
token 130

©21¢@ LPRINT Care. include the space between line no and rem
token

131
PRINT Care, include the space between line no ard rem

include the space between line no and rem

Example program from Eric Lindsay to show what tokens stand for which
BASIC commands. e.g: token 129 is LET, token 130 LPRINT, etc.

would be considered cancelled. On the
30th day they arrived, along with a
stinging bill for $46 for double-speed,
door-to-door, air express delivery. Oh
well, we would now consider the invest-
ment $422 each — $399 for each com-
puter, plus the freight.

Our MicroBees arrived as kits . . . a
large circuit board which was to be filled
with ICs and a few other bits, a ready-
built keyboard, and a ready-built core
board (the plug-in section with most of
the memory chips). Construction was
uneventful. It took each of us about
eight hours, following a generally well-
written manual, pausing to carry out
tests at the recommended stages. Both
computers survived the final smoke test
working the first time.

Within an hour of completion, the
first problem surfaced: heat, and lots of
it. Two 5 V regulators attached to the
keyboard frame as a heatsink, and a
third on the core board simply flapping
in space were all hot as a firecracker.
And the 12 V/1 A plugpack supplied
with the kit — same thing. There is an
old rule of thumb in the electronics
business, . . . if a part is too hot to touch,
it’s too hot! Just about every active part
of the power supply produced painful
burns. Inquiries to Applied Technology
brought the response that ‘all the parts
were running within their ratings’. J.J.
and I, being of a more conservative
nature, found a source of Sinclair ZX81
plugpacks rated at 9.5 V/1.2 A. One of
these for each computer got the heat
down to a more reasonable level, at a
cost of $15 each. Total system cost now
$437 each. Another Hobart MicroBee
user didn’t get there in time — his 12 V
plugpack ‘blew its guts’.

Another loud grizzle concerns the
case supplied with the MicroBee kit.
The blank moulded plastic case probably
started out all right, but then someone
cut the hole for the keyboard, from the
looks of it either with a nail file or an axe.
The holes were marked with blue ball
point pen, and then the cuts were made
inside the lines, leaving the blue marks
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behind. In other words, a real mess.
Applied Technology promised some
replacement cases, but at the time of
writing, there’s been no sign of them.
Same goes for the software cassette
tapes promised as a reward for return-
ing the user registration card. When I
tell people I built the MicroBee from a
kit, in the next breath I must save face
and deny responsibility for cutting the
hole in the case *

The BASIC interpreter

MicroWorld BASIC is a real enigma. It's
a bit on the slow side, it’s choosey about
how you assign variable types, and it
can produce some strange crash con-
ditions. But within its 16K it has some
features usually found only on multi-
thousand dollar systems, such as a
‘global search and replace’ facility, full
editing, and the ability for the pro-
grammer to define some of his own
functions.

Variables come as three types:
integer, real (floating point), and string.
There’s absolutely no mixing of different
variable types allowed, and if you try to
take the square root of A, for instance,
you’ll bomb out to an error message:
mixed mode. ‘A’ is an integer variable. If
you want the square root of a number
represented by A, you'll have to call it
‘Al’ or ‘A2, a letter and a number.
String variables need a letter, a number
and ‘$ — Al1$. Actually, for the right
applications, integer mathematics are
very handy — division results in the
fractional part being dropped, and all
variables can be expressed as 16-bit
binary values. The upshot of all this
variable mode stuff is that it’s easy
enough to write original programs, but
a bit messy to translate material from
other dialects of BASIC.

BASIC funny business

There are a few strange things that
occur under BASIC which haven’t been
successfully explained. When working
on a large program, inserting and
moving lines around, program material

Applied Technology supplied new cases just as

we went to press. MicroBees now have ‘proper'
moulded cases.

using the MicroBee’s
HIRES graphics

This one speaks for itself!

far removed from the area being worked
on is sometimes corrupted. This happens
before an attempt is even made to run
the program. If you fix the corrupted
line using the edit commands and then
go back and look at it again, it will once
again be faulty. An educated guess is
that there are two versions of the line,
the faulty one and the one fixed under
edit.

When Applied Technology were told
of this, they said it was the first case of
its kind they’d heard of. They offered to
look into it if I sent the core board back,
but before I could do this my friend J.J.
advised that his MicroBee was some-
times developing bodgy lines that ‘he
couldn’t get rid of’. Aha! It’s not just
my computer after all. Further invest-
igations are to follow.

The current theory is that the ‘funny
business’ gets worse as the computer is
used more and more. Now the MicroBee
has what'’s called ‘continuous memory’,
a small battery keeps its RAM contents
intact, even when the power is switched
off. The suspicion is that some ‘little
crashes’ poke bad values into areas of
RAM, with resulting weird effects, and
as time goes on these ‘bad bytes’ keep
building up since nothing is ever
actually erased. When you hit ‘NEW’,
‘RESET’, or even a full blown cold start.
RAM contents remain. Only the ‘end of
file’ marker gets moved to the start,
making the computer think it’s empty.

Enter upon the scene a small program
called ‘purge’. Its purpose is toclear, ina
violent manner, all memory between
zero and the end of a 32K system! As it
resides in an area of RAM above the
VDU, it’s out of range of the ‘wipe’ and
won't be affected. Both a machine
language and a BASIC version are
given. When the computer is playing up
with much ‘funny business’ under
BASIC, run this program and you will
notice a considerable improvement.

Editor/Assembler/Monitor

Not many MicroBee owners will have
this $50 software package in two 4K



EPROMs. Pity. It is one beauty-bonzer-
rip-snorter-crash-hot option. 1 am an
incurable machine code freak, and this
software package helps write machine
code. Helps? It damn well does it for me!
I've hand assembled thousands of lines
in Motorola 6800 code. Now I'm into
Z-80 and I just type in what [ want the
instruction to do. The assembler does all
the looking up of operation codes,
notifies any syntax errors, works out the
machine code, puts it in the desired area
of memory and prints out the result of
the whole works. Magic. The machine
code version of ‘purge’ was made on this
system; all that nice labelling and
formatting is automatic.

The original plan for a program is
worked out on the Editor. Before
attempting an assembly you can type in
lines, change them, add them, drop
them, compose whole blocks of material
and then dump them in the middle of the
main file, pushing existing lines apart
to fit it all in. And the Editor isn’t
restricted to machine code program
lines, it works on text as well. This
entire article was composed on the
Editor, saved on cassette tape and when
completed (after much chopping and
changing), the whole file was played out
to an old 50 baud teletype machine.
Typewriters, my friends, are old stuff
now.

The Monitor allows the programmer
to look at memory contents, change or

memory for specified contents, or move
blocks of memory. You can also record
and load machine language tapes, and
run machine language programs.

An interesting fact about the Editor/
Assembler is that it does not indulge in
‘funny business’. This is the private
domain of BASIC. The Editor/Assembler
appears to be perfectly behaved, once
one learns how to drive it. Commands
are in the form of one- or two-letter codes
that must be looked up, or memorised.
It’s got its own instruction manual. My
copy has a few mistakes but one would
assume these will be corrected in later
editions.

A final word from J.J. came the week
before this article was written. “My
MicroBee blew up last night,” he said,
“Just as my wife was typing programs in
for me”...(Eh?) ... “The keyboard
froze, she lost complete control of it, and
then it went pffft . . . dead, snuffed it,
expired.”

We had one worried fellow there for a
couple of days as all normal trouble-
shooting procedures failed. Nothing
made sense, all ICs were changed until
all that remained were the big 40-pin
chips. And the culprit? — the Z80 itself.
Why? Who knows...could it be
the original heat problem somehow
weakened it?

How reliable the MicroBee turns out
to be will be interesting to observe. At
the price they’re selling for, Australia

schools, in homes and even offices as
their uses as ‘el cheapo’ word processors
and accounts machines become evident.
If they're good they’re going to be
glorious. But if the problems persist . . .?

The heat trouble is the first priority
— this must be sorted out in future
machines. The BASIC bugs will not be
quite as obvious, as they don’t appear
during program run time, only when it’s
being written. So users of pre-written
software, such as students running
maths drills, will never see the bugs.
But programmers will scream in frust-
ration until it’s fixed. If Applied
Technology would care to supply a
sorted out version of MicroWorld
BASIC, I'll be happy to test it out and
eat my words if necessary.

In the meantime, have a program to
play with. Yes, you've seen it before, in
another vesion, published in ETI with a
review of the Sharp/Tandy pocket
computer. Now it’s been translated
again, and souped up a bit to provide
some printer-style graphics. Since it’s
been printed out on the old teletype
machine, built before ASCII characters
were ever heard of, a few substitutions
have been made. ‘X’ means multiply. ‘¢
means less than. ) means greater than.
Of course, in the proper context, ()’ are
brackets as well. If you go back and com-
pare this version of the program with
the one published earlier, you'll see how
variable types have to be shuffled

enter material into memory, search will likely be flooded with them, in around. Happy landings! @
THE FOLLOVING TWO LISTINGS ARE OF THE SAME 00180 PRINT 'X NAVIGATION ERROR, TRY AGAIN.'

PROGRAM.. 'PURGE’, IN THE ASSEMBLER VERSION THE @190 PLAY 5,12:5,2' PRINT''3s COTO 120
ACTUAL PROGRAM IS THE HKEXADECIMAL NUMBERS LISTED Q0200 CLS: PRINT $1%, * GRAVITYa®, K1
INDER ‘CODE’, STORED AT THE LOCATIONS UNDER ‘APPR®, 00210 UNDERLINEs PRINT * BURN  HGT  VEL FUEL's NORMAL
THE BYJES CAN BE ENTERED INTO THE COMPUTER MANUALLY, 00220 L1=K1/363 M=INT (SQR (L1)X100)
OR BY USING THE BASIC PROGRAM BELOW, IN THIS CASE 00230 IF MC175 THEN LET M= 173
THE NUMBERS IN THME PATA STATEMENTS ARE THE SAME Q0240 Ne 55KM
PROGRAM CODE, ONLY IN DECIMAL FORM. THE PROGRAM 00250 IF N(10000 THEN LET N=10000
ONCE ENTEREP, IS RUN BY TYPING 'PRINT USR(s2464) AND 00260 0 1=FLTCNIX(2,30258)XLOC(K 1)/20+10000
MIT RETURN, AFTER A BRIEF PAUSE.THE COMPUTER WILL 00270 Al=-6400¢ B1=50003 C1=15000: Di= 10
CONDUCT A BASIC COLD START, WITH A CLEAR MEMORY, 00280 M1=FLT(M): N1=FLT(N)

ooiso H1=D1s F1=B1s P1=M13 Q1=N}

20300 IF P1(7 THEN LET Y1eP1X5 ELSE LET Y1aP1/10
APDR  CODE LINE LABEL MNEM  OPERAND m‘; 1o, Anciailin o

INT (F§, o) g N

np ame mmo e e awaec D3OS G IN TS IRy TG o,
F400 00220 ORG OF400  ,PUT PGM AT FA00 00340 PLAY 1: OUTO OFF} INPUT J1} OUTO
F400 210000 00230 LD HL,0  ,START OF CLEAR AREA 00350 IF J1=0 THEN 380
F403 010080 00240 LD BCLSOOO yHOW MANY BYTES 00360 IF (J1€0) OR (J1)100) THEN 450
FL06 3600 00250 CLEAR LD CHLY, 0 @370 T1«Q1/J1s IF T1(10 THEN LET Hi=T1
Fa08 23 00260 INC HL 00380 Q12G1~J1XH1s W1=G1
FA05 OB 00270 DEC B8C 00390 I1sL1+L1XP1/¢-2XE1)-(J 1X01) Z(C 1421}
Fa0n 78 00280 Ln AyB 00400 G1eF1+I11XH1s R1sP}
F40B B1 00290 OR ¢ Q410 Pi=P1+(GJ+F 1) /A 1XH1: FlaG1
F40C 20F8 00300 JR NZ,CLEAR 00420 IF P1(O THEN 480
FaQf C30080 00310 JpP 8000  ,JUMP TO BASIC, 430 IF 01€20 THEN 460
0000 00320 END 00440 GOTO 300
@000 TOTAL ERRORS 00450 PRINT 'ILLEGAL BURN, USE 0~100.': GOTO 340

00460 X1=SGRSF 1XF 1+5650XP1XL 1)
CLEAR  Fa06 Q0479 PRINT 'OUT OF FUEL.'s GOTO 510

00489 X1=SQR_(ABS (R1/26X11))XI14¥1
00100 REM PURGE... A MICROBEE LAXATIVE. 00490 IF X1(20 THEN PLAY 4,11,8 ELSE PLAY 22,14,22,14
00110 FOR A=0 TO 16 00300 CLS: PLAY 10,9,10,0
00120 READ B 00510 SPEED 1803 PRINT 'YOU WAVE...®
00130 POKE (62464+A),B 00520 IF X1(20 THEN PRINT 'LANDED OK.'s GOTO 580
00140 NEXT A 00330 IF X1€100 THEN PRINT *CRASHED.': GOTO 600
00150 END 00530 IF X1(250 THEN PRINT °'BEEN BLOWN UP.'s GOTO 640
00160 DATA 33,0,0,1,0,128,54,0,35,11 00530 IF X1(5000 THEN PRINT *MADE A NEW CRATER.'s GOTO 640
00170 DATA 120,177,320 248" 195,0, 128 00560 IF X1)4999 THEN PRINT 'BEEN VAPORIZED.'

— — — 00570 PRINT °*XXX BOOM. XXX*

00100 REM SPACECRAFT LANDING SIMULATION, TOM MOFFAT, 12/9/82 00580 IF X1¢3 THEN PRINT 'NICE TOUCH - VERY G00D.'s GOTO 640
00110 CLS: PRINT 'SPACESHIP LANDER® 00590 IF X1(5 THEN PRINT *a BIT ROUGH...'s GOTO 640
00120 PRINT "ENTER DESTINATION...’ 00600 IF X1(30 THEN PRINT "UNABLE TO TAKE OFF,'s GOTO 640
00130 INPUT *EARTH, MOON, MARS, VESTA:®,Si$ 00610 IF X1(45 THEN PRINT 'LANDER ON FIRE.'s GOTO 640
00140 IF S18'EARTH® THEN LET K1=980.73 E1-63711 GOTO 200 00620 PRINT °*THERE ARE NO SURVIVORS.'
00150 IF S1$='MOON' THEN LET K1a162: E1=17383 GOTO 200 00630 PRINT 'CONDOLENCES TO YOUR FAMILY.®
00160 IF S18='MARS' THEN LET K1=374: E 1233803 GOTO 200 00640 PRINT 'IMPACT VELOCITYs *, X1, *° METERS PER SECOND.'
G170 IF S18«*VESTA' THEN LET K1a17.5s E1<195: GOTO .00 00630 SPEED 0: FOR X=1 TO 2000: NEXT £3 PLAY 9: GOTO 110
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COMPLETE DISK-BASED COMPUTER
SYSTEM ON A SINGLE CARD
WITH S.T.D. BUSS EXPANSION,
JUST ADD DRIVES, POWER
SUPPLY AND TERMINAL.
CP/M, MP/M AND
MULTI/OS
AVAILABLE.

THELITTLE
BIG BOARD

"4 MHZ

280

" 64K RAM

"2 x RS232
SERIAL PORTS
* BATTERY BACKED-UP
CLOCK CALENDER
*UPTO4x8"or5"
SINGLE DENSITY DISK DRIVES
“FULL S.T.D. BUSS

“ONLY 4.5" x 8" SIZE.

MICROCOMPUTER PRODUCTS

IDEAL FOR INDUSTRIAL
CONTROL APPLICATIONS,
DUE TO COMPACT SIZE
AND BROAD RANGE OF
OTHER S.T.D. BUSS CARDS
AVAILABLE.

WRITE FOR A COMPLETE S100 & S.T.D.
BUSS CATALOGUE.

END OF MODELSELLOUT.

Hugesavingsforbargain hunters.

Wehaveacquired limited ITHICA AUDIO | Au;ﬁfﬁ?:&?ﬁ'.:gﬂ':?%? y;m;;;g';ig L
stocksof superceded S100 2708/2716 EPROM Cards. | 175%. .
cardsfromanumberof 16K/32K Epromcard, ! bu‘;‘;}g;g’g{,i‘%‘ﬁ;':‘jﬂ:"°""'“'° and

supplierswhich weareableto
sellatcomponentcostorless.*

FDC-1

Single-density floppy disk
controller. Suitssingleor
double-sided SYa or 8" drives.
Handlesuptofourdrives.

OurPrice$185

SDSYSTEMS MPB-100
Z280CPU Card.

4MHz, 2KEpromon board,

frontpanelinterface.
Bargain Price $150

- 2708 16 KEPROM Cards.
Switch selectablefor8Kor

16K, fulladdressdecodable.

OurUnbeatablePrice $50.

COMPUTIME

Clock CalendarCard.
Timeofday,date,can have

batterytitted. Runs with Basic

or Assemblylanguage

programs. Softwaresupplied

OurPrice $60

fully addressselectable.
Only $80.

ITHICA AUDIOCPU Card.

Z80,4MHz, 1KEpromon
board, frontpanelinterface.
Unbeatable valuefor $100.

Allboardsaresupplied
withfullmanualsandcircuit
diagrams,and arebacked
witha90dayguarantee.

K-NARalsostocka full

rangeofthelatestS-100
boards. Writeto ustodayfora

fulllistof productdatasheets.

PO Box ¢12. Dandenong. 3175 Phone (03) 795 5858

ToK-NARComputerCards
Pleasesend me productdata
I sheets.
(Ienclose4 stamps).

Iwishtoorder _
Mycheque/orderform
isenclosed
Pleasedebitmy

BankcardNo. L

I Name_ . 5 -

I Address

[ I Signature ~

I Pleaseincludemeonyournew
productmailing list. Jam mainly
I interested in systems for(JHobby,

B L]
COMPUTER CARDS , Olndustrialuse,DEducation,

OBusiness, (OProcesscontrol
DOOther.



“Weller uions.

WITH TEMPERATURE CONTROLLED SOLDERING IRON

¢ TC202D Power Unit, 240 Volts, 50 Hz.

¢ TC201 Low Voltage, Temperature Controlled Soldering Iron
e Tech Sheet Manual Supp ied, ’

XCELITE & (812 value)
100mm/4 inch Ry each
included. (54CG) ering station.

Midget diagonal plier

% EIDSY XYy DESOLDERING

9122 e ey o

Opu® &
Soldapulit & Soldapulit

Successor 47 Universal g {44y Vid Y /e INDUSTRIAL
Micro Tipped, F* Adjustable £ ight or 4/ : \ '8+ SOLDERING

Low Static /A vaccuum o ‘LS ‘ ' ¢
Potential /7 4 7 ALY { 7 IRON controiied
; / &4 3 / Qutput Model W60D
' \ > 60 Watts 240 Volts
; A, - (no transformer needed).
e Ceramic Filled element for long life.
¢ E&/ e Lightweight design for easier control.
Available From * Stay-cool handie for user comfort, hour after hour
(Please mail to our office nearest you.)
@ . The George Brown PLEASE SUPPLY [ JA @ $72.95(_]B @ $18.20
Electronics GI'Oup (¢ @$11.20070 @ $19.90 € @ $38.99
174 Parramatts Aq. . Camaoraonn 3080, o ") 510 5655 Telex AA21732 (Esmwanive for Foyt 2 Pecimoing)
T e e Telr M21732. - ICHARGE BANKCARD 0000000000000
NEWCASTLE — G Brown & Co. Pty. Ltd.
3 Elizabeth St., Tighes Hill N S W 520] CHEQUE ENCLOSED [
A.C.T. —George Brown & Co. Pty. Ltd.
23-25 Whyalla St., Fyshwick 2069. Ph. (062) 80 4355. Telex AA62128.
VIC. — George Brown & Co. Pty. Ltd.
93 Sackville St., Collingwood 3066. Ph. (03) 419 3986. Telex AA35886.
174980 Yoot or. Mo 50MSeR (08) 212 3111 Telex AAB8261
5 5 5 3 e
W.A. — Protronics Pty Ltd. ’ o SIGNATURE
24 Teddington Rd., Victorla Park 6100. Ph. (09) 362 1044. Telex AA93883 OFFER VALID ONLY WHILE STOCKS LAST.




COMPUTER
COMPONENT
SPECIALS

COMMODORE Vic-20
Computer, 8k Ram, 8k Rom.
COMPLETE WITH AUDIO
CASSETTE INTERFACE

SAVES $ $

*%.2$398.00
“*7 the lot

CALL REVERSE CHARGES AND
CHECK OUR PRICES ON ALL
COMPUTER HARDWARE
Also SPECIAL Vic-20 Software,
e.g. Footy Game $14.00.
Vic. Payroll System $89.00
*ALL OF ABOVE INC. SALES TAX

POWER SUPPLIES < "“‘}

Ex.—T.AB.t5volt, 374y

12v @ 6A. $18.95 A
Keyboards $6.90
Card Printers $7.90

Freight $5.00 each
COMPONENT PARTS

2114 RAM $1.25 ea.
4116 RAM $1.25 ea.
6116 RAM $6.85 ea.
2532 EPROM $4.95 ea.
264 EPROM $9.95 ea.

Plus 20% sales tax if applicable. $1.50 freight
etc. on any gnty anywhere in Australia.

OHI0 COMPATIBLE BOARDS
EXPANSION BOARD, 32K C'MOS RAM
ELE?\JPPY DISK CONTROLLER, SOUND

« Bare board & manual $85.00
 Kit (inc. above) complete $299.00
o Fully tested & assemble unit  $430.00

ALL THESE INC. TAX

Epson printers
M.P.l. drives
CALL FOR YOUR SPECIAL PRICE

CALL NOW:

UATA PARTS

11 Edward Street,
Shepparton, 3630.
Ph. (058) 21 7155

21 0240
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Modem follow-up
No. 1

Geoff Nicholls

In response to many requests from keen computerists
who have constructed the ETI-644 modem we present
here details on how the diode matrices are programmed
to produce the desired transmit, receive and filter

frequencies.

THE THREE diode matrices on the
modem provide considerable scope in
re-arranging the operating parameters
of the modem. This article gives general
details on how it’s done and illustrates
the techniques with reference to the
setup as detailed in the original article.

Transmit frequency matrix

There are diode positions for up to eight
transmit  frequencies. These are
arranged as four frequency-pairs. The
Baud Rate Control Inputs, S1 and SO,
select which frequency-pair is being
used and the data coming in (data to be
transmitted) is then switched between
the two frequencies of the frequency-
pair. The following table shows which
diode matrix column number, as on the
pc board, is selected for different com-
binations of S1, SO and the data input.

TABLE 1
S1 SO DATA Column No.
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7

The diodes are placed within the
column according to the following
procedure:-

First calculate the required division
from the crystal frequency using this
formula:

Division _ __crystal frequency
Number ~ 16 x desired transmit
frequency
316 200

o "~ desired transmit frequency

This gives a close enough approximation
to the desired result, regardless of
whether you use a 5.06 or 5.07 MHz
ceralock resonator or a 5.0688 MHz
crystal.

Round-off the result to an integer.
Convert that number into binary.
Diodes are then placed in matrix
positions corresponding to ‘ones’ in the
binary number, where the rows (IC6
outputs) intersect the appropriate
frequency column.

For example: if the required transmit
frequency is 390 Hz

Division _ 316 200
Number ~ 390

=811

or in binary presentation, see Chart 1.



CHART 1

IC6 OUTPUTS

DECIMAL VALUE

BINARY NO. : il &1
ROWS K J

H @ F"E D

Q9 Q8 Q7 Q6 Q5 Q4 Q3 Q2 Q1 QO
512 256 128 64 32

16 8 4 2 1
0 1 0 1 0 1 1
C B A I

So diodes are placed down the 390 Hz
column at row positions K, J, F, D, B
and A.

Receiver diode matrix

The baud rate control inputs, S1 and S0,
select which receiver reference fre-
quency is used. The reference frequency
should be equal to twice the average of
the two incoming frequencies, which is

simply the sum of them. Table 2 shows
which column is selected for the S1-S0
combinations.
TABLE 2

S1 So Column No.

0 0 0

0 1 1

1 0 2

1 1 3

The filter diode columns are selected as
for the receiver diodes.

To program the receiver diode matrix
for frequencies f; and fy, use the follow-
ing formula to calculate the division
number:

Division _ 5.0688 x 106
Number fL + fy

Just take the integral part of the result,
convert it to binary and put diodes
where there are ‘ones’. Ignore the lowest
three bits (there are no matrix positions

Filter diode matrix

For the high and low pass filter com-
ponent values given in the original
article, the following —10 dB filter
cutoffs are obtained by placing diodes as
indicated by an X in Table 3. Rows
ABCD determines the high pass control, |
rows EFGH the low pass control.

TABLE 3 |

HIGH PASS H G F E |oweass
10dB D C B A 10dB

1600(Hz) - - - - 4800(Hz)
1500 - - - X 4400 '
1400 - - X - 4150
1300 - - X X 3850
1200 - X - - 3500
1100 - X - X 3200
1000 - X X - 2850

875 - X X X 2600

750 X - - - 225

675 X - - X 1900

540 X - X - 1650

430 X - X X 1280 |

325 G - - 960

225 X X et X85

110 X X - 330 [

[
Filter combinations are selected by |
S1-S0 logic which selects which Y row of |
IC8 is ‘active’. From experience better
filter performance is obtained by
placing diodes according to Table 4 |
(note that rowsJKLM remain as per the
original).

for them anyway!). TABLE 4
For example: to program thereceiver S1 S0 Y ABCD E F G H
for the transmit frequency pair 390/ F——— % R %
Cat X by i - # 5 -~ |
450 Hz, the division number is: 0 1 1 X- XXX - XX
1 0 2 X - - X - -
5.0688 x 106 1 1 3X- X- X ; X 5
390 + 450
6034 Table 5 shows the frequency pairs |
. and transmit/receive baud rates against
In binary form, see Chart 2. the S1-S0 data.
CHART 2 i
IC5 OUTPUTS Q12 Q11 Q10 Q9 Q8 Q7 Q6 Q5 Q4 Q3 Q2 Q1 QO

DECIMAL VALUE 4096 2048 1024 512 256 128 64 32

BINARY NO. 1 0 1 1
ROWS K J H G

16 8 4 2 1
i1 0 0 1 0

In practice, you can use 5.06 or
5.07 x 108 as the crystal frequency, but
the lowest few binary digits make little
practical difference.

Diodes should therefore be placed in
the appropriate matrix column at the
row intersections K, H, G, F, E and B.

E D C B A
TABLE S
S1 S0 FREQ.PAIR BAUD RATE
0 0 1300/2100 1200
0 1 390/450 75
1 0 980/1180 300
1 1 1650/1850 300/600

S100 BOARDS
THE BEST THERE ARE

SIERRA DATA SCIENCES

SBC 100M Master Processor

true single board computer  $895
SBC100S Slave Processor $795
CP/M 2.2 $150
TurboDOS Muiti-user
Op. System $750
MORROW DESIGNS
DJDMA DMA Disk Controller $520

HDDMA DMA Hard Disk Controlier

for ST506/SA 1000 $540
MPZ-80 CPU with memory
management $435
MULT 1/O 3 serial, 1 parallel $395
GODBOUT
CPU 8085/8088
Dual Processor $495
CPU Z Z-80B CPU $345
CPU 8086 $795
DISK DMA Fioppy $575
SS1 System Support 1 $460
Interfacer 4
3 serial, 1 parallel, 1 Centronics
$410
M-DRIVE with 128K $1390
MP/M 8-16 $1162

16-BIT SYSTEMS
We have systems running CP/M-86
and MSDOS. Please call us for details.

NEW!
The best 64K CMQOS Static RAM for
the S100 bus is available now —IEEE
606 extended addressing, bank
select, battery back-up, 6 MHz with
Z-80B, 8/10 MHz with 16-bit
processors. Call us for details and
unbelievable pricing.

Ha B% 75 Grand Boulevard,
m'["U"IH Montmorency, 3094

Vic. Phone (03)
439 5257.

Postal: PO Box 158
Hurstbridge, Vic.
3099.

_} bankcard
welcome here
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How to make the best

home computer in the world
even better.

Peripherals to turn a powerful computer
into a super-computer for the professional.

With the Commodore VIC 20 Computer, you have the
finest home computer money can buy. And the more you
use it, the more you will ask it to do.

Pretty soon, you'll want to extend VIC’s vast potential to
the full; and there is a wide range of VIC peripherals to
help you do it.

Disk drives, disk-based software, a printer, cassette unit,
joysticks, paddles — with these, VIC computing becomes
total computing: giving you true professional power
and capability.

VIC PRINTER

The VIC Printer, like all VIC peripherals, offers a very
high specification at a very competitive price.

It will print programs, letters, business data, graphic
displays and so on.

Its main features include: 80 characters per line « Tractor
feed dot matrix « 30 characters per second print speed
+ Full alphanumerics and graphic printing « Double-size
character capability.

VIC FLOPPY DISK UNIT
The VIC single-drive Disk Unit provides a fast, accurate
and efficient means of storing and retrieving data
and programs.
Together with the Printer, it transforms the VIC 20 into
the ideal system for the small businessman
Or serious computer programmer.
Features include:
174,848 bytes capacity
+ Uses soft-sectored standard
5% " single density
floppy disks
» Direct interface
to VIC
* Direct compatibility
with Printer
« Intelligent system

independent of VIC.

EXPANSION MEMORY CARTRIDGES
Special plug-in cartridges are available to
expand VIC’s memory. 3K, 8K and 16K RAM
packs plug directly into the computer. 3
A Memory Expansion Board is also available
to developVIC'’s capabilities to the maximum.

1. Introduction to Basic

This package contains materials that will _
enable you to learn the fundamentals of ,//
programming in the BASIC computer <
language on your VIC 20 computer. It < .
assumes no prior knowledge of computer
programming and includes two cassettes
containing 17 programs specially designed to
accompany a comprehensive 152 page manual.

2. Progamming Aids

To aid programmers to write their own programs, Super
Expander, Machine Code Monitor and Programmers Aid
cartridges are available.

3. Games
The VIC 20 has the largest selection of cartridge and
cassette-based games available on any personal computer.
VIC 20 games offer a real challenge and take a great deal of
skill, time and mental agility to win.

4. Joysticks and Paddles

These accessories make playing games on the
VIC even more enjoyable. The joystick has even
more practical uses and can be used with high
resolution graphics to draw pictures or help
with graph plotting.

For full details of VIC 20, its peripherals and
software, and a list of your local dealers, contact:
The Commodore Information Centre,

P.O. Box 336, Artarmon, N.S.W. 2064
Tel: 437 6296

F

T commodore

VIC 20

So much brain for so little.
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‘DODGE’ game for the ZX81, 1K (or 16K)

'DODGE' is a fast, real-time moving graphics game in
which the player must try to guide his spacecraft
(represented by 'V") across an enemy space zone
without being hit by one of the misslies which
‘constantly emerge from the lower part of the screen.
The keys '5' and ‘8" are used to move the craft left and
righl respectively. If the ship Is hit, a score appears,
along with the highest score so far. in his next game
{which begins as soon as a key is pressed), the player
must attempt to beat this record. The program may be
terminated by BREAK.

This particular version is designed for the 1K ZX81,
hence the use of expressions Instead of numbers in
lines 20 and 30 (numeric literals on the Sinclair chew
up an additional six bytes). If 16K is available, how-
ever, the following modifications should be made:

20 LET B = 0

30 LET § = -1

60 PRINT AT 0, 31

70 IF PEEK (16928¢P)¢>0 THEN GOTO 130
85 PRINT AT 9, PeRND-RND-1;
90 IF RNDC.3 THEN PRINT '{JB";
95 PRINT TAB 31

Beware of making any other alterations as the
address reference In line 70 will be invalidated.

Benjamin Smith, Mt Nelson Tas.

10 POKE 16418, 14

20 LET B = PI-PI
30 LET § = -PI/PI
40 LET P »

$0 LET S = § + 1

60 PRINT AT 0, 14

INT (RND*12+2)

70 IF PCEK (16897+P)¢>0 THEN GOTO 130

80 PRINT AT 0, P;

fHyn

§0 IF RNDC,3 THEN PRINT AT §, P+RND-RND-1; "C@R"

100

110 SCROLL

120 GOTO 50

130 CLS

140 IP §>8 THEN LET B8

150 PRINT "YOU SCORE "; §; ™,
160 PAUSE 550

170 CLs

180 GOTO 30

LET P = P+ (INKEY$ = "g")*(PC 13)- (INKEYS o "50)* (P> 1)

BEST SO PFAR "; 8§

*“RAPID DESCENT" for the 1K ZX80

THE PROGRAM starts by giving the height and accel-
eration, in this case 1000 feet and acceleration of
32 ft/sec/sec*, the pull of gravity. After Inputting both
the period of time one wishes to check, and the initial
velocity at the 1000 ft mark, the program will give
adjusted height and new velocity. The catch now is to
bring the vehicle to zero height and velocity. Input F is
the accelerator, and —F will allow the vehicle to move

5 LET H=1000

10 PRINT " INITIAL HEIGHT = ";H;"FEET AND ACC.OF 32 FT/S/S"

12 PRINT » INPUT T(FLIGHT TIME IN SECONDS)"
13 PRINT "AND U(INITIAL VELOCITY)"

15 INPUT T

16 INPUT U

18 CLS

40 LET T=T

55 LET F=32

56 LET V=U+P*T

65 IF U>P THEN LET S=((U+V)®T)/2

70 LET H=H-S

80 PRINT " HEIGHT NOW
85 PRINT

weH;" FEET™

90 PRINT "VELOCITY = ";V;" PEET/SECOND"
95 PRINT
100 PRINT "DISTANCE TRAVELLED ";S;" FEET"

102 PRINT "INPUT F +/- ACC, TO RETARD FLIGHT"

towards the surface, while F will increase height by
applying sufficient retard acceleration to reverse the
vehicle.

The program is based on the calculations of accel-
eration and veloclties and, as it stands, Is stretching
the memory to its limits. However, as the calculations
remain the same, the program is eminently suitable for,
expansion and use on larger computers.

105
106

INPUT F
CLs

120
130
200

PRINT H;
PRINT

PRINT
PRINT S;"
LET Va U+(-F)*T
PRINT

ACC, IS RETARDED BY

PRINT
LET H=H-S

PRINT
PRINT H;
GO TO 102

R.A. Chalmers, Inala Qid.

Notes U = initial velocity

F = given acceleration

V = velocity at end of time T, in feet/second.
* The program is run in feet as the equivalent In metric
to 1 ft/s/s is 981 cm/second/second. The ZX80 has
limited maths abillty. The reason for the programs
name will be immediately obvious to anyone attempt-
ing to land safely!

Y= LAST KNOWN HEIGHT"

LET S= U*T+(-F)*Twa2

FEET =« DISTANCE TRAVELLED TOWARDS EARTH"

PRINT V; " FT/SECOND = VELOCITY AFTER ";T;" SECONDS WHEN

II;F;" FT/S/S"

IF S AND v<¢@ THEN PRINT" VEHICLE IN REVERSE "

"= NEW HEIGHT "

ETI December 1982 — 105



IF YOU’RE SWITCHED ON,
THIS IS PARADISE.

Australia’s Hornet. The cockpit contains the latest in the world. Enough electronics to keep any switched on enthusiast happy for years. The
Hornet will form the backbone of Australia’s Air Force. You can form the backbone of the people who will keep it in the air. Simply phone your
Air Force Careers Adviser on Sydney 212 1011, Newcastle 25476, Wollongong 286492, Parramatta 635 1511, Canberra 822333, Melbourne
613731, Geelong 21 1588, Brisbane 2262626, Townsville 724566, Adelaide 212 1455, Perth 3256222, Hobart 347077 Launceston 31 1005.

JOIN AUSTRALIA’S AIR FORCE.

RG6 FPC 52 Autorised by Director Generol Recruting Dept Defence.
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MINI-MART

Where readers can advertise —
For Sale/Wanted/Swap/Join.

@ We'll publish up to 24 words (maximurn) 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
advernts clearly, otherwise it may not tum out as you
intended! Every effort will be made to publish all
adverts received; 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

SELL: SHURE V15-3 cartridge plus spare new
stylus, $50. W. Selwood, 113 Stuart St,
Mullumbimby NSW 2482. (066)84-2110.

EA PLAYMASTER graphic equaliser, as new, $100
firm. Perth (09) 367-6519 ah. C.K. Leung.

LEAK STEREO 60 valve power amp and matching
preamplifier. New valves throughout, original mint
condition. 60 WRMS, $380 ono. (02)46-5451.

HARMON KARDON award 500 series all triode
intergrated tube amplifier. Completely overhauled
using state-of-the-art techniques. Superb sound,
$390. (02)46-5451.

MUSIC SYNTHESISER: ETI portable, built by
Jaycar. Three high stability oscillators, filter,
envelope, wave generator, equaliser, 4 octave
keyboard E.C, $600. (03)578-9644.

FOR SALE: Playmaster MOSFET stereo amp,
50 W/ch, $135. Playmaster stereo tuner, $120.
Playmaster graphlic equaliser, $85. All ono. David
(02)48-3679.

FOR SALE: Video tapes, reel-to-reel, 106 low
density, 7" x %" (70 min) at $6 each ono.
(02)44-1234 ext. 12.

ETI DELUXE synthesliser, 8 VCO, 4 VCF, 5 VCA,
6 ENV, 2 trans, noise, mixer (6), numeric k/b for
presets, 20 x 40 patchboard. Exclusive basspedal
system. Extra (61) k/b, 2 VCO, 10 VCA, $3900.
(03)531-3207.

MISCELLANEOUS

SELL: CRO Telequipment Serviscope S32-A,
$155. CRO dual beam Hartiey 5 inch, $80. (02)
869-7247 after Spm.

TRIO OSCILLOSCOPE latest 20 MHz dual trace
model CS 1566, 5 mV/div with two probes. As new,
had very little use, manual, original carton, $660.
VK2BZT (02)84-2312.

WANTED: TEKTRONIX plug in module type 1/a/1
or similar for type 545/b CRO. Pay good Ss. Please
phone reverse charges Gavin (09)397-5369.

WANTED: COLOUR BAR generator. Must be in
good working condition. Woomera Electronics,
3 Gilght St, Woomera SA 5720. Phone Woomera
73-7103.

SELL: 1974 BWD 509B oscilloscope, s/beam, DC

— 7 MHz, $130. D. Ward, 7 Park St, Maryborough
Qid 4650.
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OSCILLOSCOPE, TRIO CS-1559, DC — 10 MHz,
single trace, horizontal input, ext/int triggering,
calibration O/P, excellent condition, $450 ono.
Box Hill (03)88-6125 ah.

SONY WALKMAN, new/unwanted quiz prize. Still
in original package. New price $185, sell $95.
(02)93-3630.

KEYBOARD, Clare C70 in case, $140. (02)888-7624.

COMMUNICATIONS

WANTED: Circuit diagram/handbook for Halii-
crafters S 36 UHF communications receiver.
F. Reynolds, 221 Eastern Rd, Wahroonga NSW
2076. (02)487-3912,

KENWOOD R600 comm. receiver, 0-30 MHz. 7
months old, still under warranty. $270 firm. Perth
(09)367-6519 ah. C.K. Leung.

355F HEWLETT PACKARD VHF attenuator 12 step
10 dB/step programmable, 50 ohm, as new, $280.
John Harris (03)786-1424.

KENWOOD TS$5208 with CW filter, speaker SP520,
VFO 5208, tuner AT200, microphone. All unmarked,
exc. working order, manuals, original cartons,
$820. VK2BZT (02)84-2312.

WANTED: RF signal generator with AM and FM
internal and external modulation. Minimum freq.
range 0 — 50 MHz, good condition. (07)265-1259.

ICOM 225 with scanner and digital display, $250.
50 W amp, $40. 100 W amp, $120. Power supply
13.8 Vdc at 30 amps, $90. Phone Graham
(03)419-1630 ah or (03)697-5027 bh,

COMPUTERS

SUPER-80: 32K RAM, EPROM BASIC, power
supply, manuals and cables, some software, $290.
Rowan McKenzie, 35 Moore Ave, Croydon Vic.
3136. (03)723-3937.

APF IM-1: With colour monitor, disk drive, 24K
RAM, cassette, hand controliers, much software.
All excellent condition, $1100 ono. Paul Whiteley,
2 Heffernan St, Laverton Vic. (03)369-2598.

IBM golfball typewriter with computer interface,
use as printer or stand-alone, $350. Phone
Graham (03)419-1630 ah or (03)697-5027 bh.

FOR SALE: Sinclair 16K RAM module, $100.
Microace with adaptor, leads, manual, $50. Soid
together or separately. Phone (02)639-3115 ah.

COMPUTER GAME, similar to Dig-Dug arcade
game. For details send SAE to Mr. E. Hughes,
52 Lowry St, Cardiff NSW 2285.

WANTED: Two SCL brand 4046 PLL chips:-(must
be SCL). Les White, 503 Churchill Rd, Kilburn
SA 5084.

DISC DRIVE system. Micropolis 1043/23 with S100
controller, 315K per drive, MDOS CPM 2.2, Word-
star and other quality software and games pius all
service manuals and 40 diskettes included. Set up
for DG680/640/6545 as is or will modify to suit.
$1500 ono. (02)888-7624.

$100 BOARDS assembied and tested. TCT Prom
$80. DG640 $100. (02)888-7624.

MODEM, Prentice Star V21 acoustic, R$232, as
new in carton. With modem programs on disk,
$160 ono. (02)888-7624.

ZX-81 PROGRAMS, wide range of uses. Send $10
postal order or cheque to Poseidon Software,
72 May St, West Preston Vic. 3072.

MICROACE 4K ROM, 2K RAM, with adaptor, works
perfectly, $70 ono. R. Conneli, 18 Eustace St,
Mt Gambier SA 5290. (087)25457.

SELL ZX-81, M/C Pedestrian, 1K frogger type
game $10 + $1 postage. Also other programs.
Send SAE for details. G. Armitage, 8 Menzies Pde,
Lalor Vic. 3075,

PRINTER: IBM golfball with serial interface and
control by SCMP micro. Can be used as type-
writer. Al inclusive $150. Brian Laird, 8 Kilkenny
Rd, Penrith NSW 2750. (047)36-3698.

SYSTEM 80 expansion unit, latest model, brand
new, extra 16K RAM fitted (total 32K). Worth
over $450 but sell $395. lan (02)44-5027 ah or
(02)407-2722 bh.

WANTED: Circuit diagrams for expanding RAM
memory in System 80 from 16K to 48K ‘internally’.
Also wanted TRS80/System 80 software programs.
Phone Tom (02)217-2303.

VIDEO DISPLAY terminal with detached keyboard,
serial interface, 24 x 80 display and full cursor
addressing. Upper case only, $250. (07)376-3323.

$100 BOARDS, 3 x Logos |, 8K static RAM boards,
fully tested, $45. 11-slot motherboard, active
termination by VECTOR ELEC, $75. 24 A 8 V plus
15 V x 2 each 1.5 A power supply, $35. Phone
(03)543-5451 ah.

SUPER 80: 48K, S100, case, graphics, manuals,
EPROM BASIC, software, cassette recorder, $475.
Phone (08)49-3705.

FOR SALE: 2 off Shuggart SA800/801 ‘monolithic’
chip version 8 inch disk drives DD, $400 ea. 1 oft
64K dynamic RAM BRD 32K populated, $250 ono.
Martin (03)726-6134.

ZX-80: 4K/8K ROM. includes leads, power supply,
26 programs plus Super Invasion tape. Requires
second power supply for UHF or VHF Modulator.
$195. (03)728-1519.

SYM-1 for sale. Full memory, extra 1/0, cassette
switch and one transistor buffer out. Reasonable
ofter. John (03)690-5088 ext 32 bh or (03)44-6479
ah.

SELL: ZX80, 8K BASIC ROM. Iincludes leads, two
manuals, programs and tapes. Plus ‘30 programs
for the ZX80' book. $200. Phone (052)50-1948
Geelong Vic.

SELL: ATARI 400 with 32K RAM, BASIC cartridge,
manuals and software, $695. (03)787-6004.
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Are you a member of the public

who has spent approximately

$3000 minimum on your

HI-FI — TELEVISION — VIDEO
RECORDER

and are you trying to operate all

this valuable equipment on an

inside aerial or an old system ‘

10-20 years old. If so you should] |

have spent $150 less on your}|

equipment and $150 or more on

a new antenna or antenna sys-j |

tem. The end result would be: —| | _

GOOD VIEWING — I R

GOOD SOUND —

GOOD RECORDING.
Regardless of what you have
spent on your equipment, it can
only perform as well as your
aerial system will allow it.

The E.F.C.3/03S by ‘“Hills’ is
their top of the range antenna
for Sydney, Melbourne and
Brisbane fringe areas, very
good gain and good for ghosting
situations.

We have the largest stocks of
antenna equipment available
from 5 manufacturers,
ANTENNA'S — BOOSTERS
AND MAST HEAD AMPLIFIERS
— BRACKETS — CABLES —
PLUGS — FILTERS — AT-
TENUATORS, anything you may
require.

Treat yourself to an Xmas pres-
ent and have a happy Xmas
from

ELECTROCRAFT

MANUFACTURING PTYLTD
TRADE SUPPLIED

Free verbal advice given
Phone or call 438 4308 or 438 3266 ‘
68 Whiting St ARTARMON 2066 |
Hours 8am to 5pm Mon: to Friday

Sl 70 A BLACK & WHITE

AB198/82 563.P222R
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Hints for CHIP 8
programmers

Part 1

For owners of the ETI-660 Learner's Microcomputer, the
COSMAC VIP, or any other machine running CHIP 8, this
short series will help you with programming and to
understand a little more how the computer works.

THIS SHORT SERIES of articles has
been compiled from the contributions of
several authors and will cover such
aspects of CHIP 8 as the various dialects
and how to translate between them, dis-
playing data and characters on-screen,
sorting, using the sound generator etc.
Let’s go to it, then!

Dialects & Translation
Frank Rees, Boort, Vic.

At present, there are three main CHIP 8
dialects. The earlier two, which we will
call CHIP 8 dialect 1 (CHIP 8.D1) and
CHIP 8 dialect 2 (CHIP 8.D2), have
programs listed from address location
0200 onwards. The dialect used in the
ETI-660, which we shall refer to as
CHIP 8.D3, has programs listed from
address location 0600 onwards. As a
result, any programs written for CHIP
8.D1 and D2 must be relocated to
0600 onwards to run on the ETI-660
under CHIP 8.D3. Thus, all instructions
containing addresses must have 400H
added to them. These instructions are:

OMMM

1MMM

AMMM

BMMM
Two of these are special cases — OMMM
and AMMM. The first, OMMM, refers to
a machine code subroutine and this part
of any program may require rewriting,
preferably with a CHIP 8 subroutine,
where possible. The other special case,
AMMM, is the ‘pointer’. If it points to a
location in or at the end of a program,
OK. But A100 to A1FF in CHIP 8.D1
and D2 refers to the screen memory
which starts at location 0100H whereas
in CHIP 8.D3 it starts at 0480H. Any
other AMMM pointers must be studied
with knowledge of more memory
allocation differences (i.e: refer to
the machine’s memory map. For con-
venience, the ETI-660’s memory map is
shown in Figure 1).

Now follows some useful routines you

can incorporate in your own programs.
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Captions-to-Screen Movers
Frank Rees, Boort, Vic.

In the CHIP 8 Column on page 108 of
the August '82 issue of ETI I showed
how we can, with the aid of the FX55
instruction, ‘stack’ the contents of
variables in reserved memory locations
beginning at a location indicated by the
‘pointer’ AMMM and later recover them
with the same pointer and the FX65
instruction. The same combination of
instructions was used also to shift
16 consecutive bytes into view on screen.

Now, to move more than 16 bytes
there are many options, but before
getting right into it, switch on the com-
puter and try the routine listed in Table
1 for moving data to the screen. Table 1
shows two methods. Method 1 takes
data from consecutive memory locations
and stores it in consecutive memory
locations. The differences between
Method 1 and Method 2 are threefold:
(i) Method 2 is confined to use in screen
memory; (ii) It moves bytes of data from
consecutive memory locations and stores
them at locations that are eight bytes
apart. ‘Move’ is used in the computer
sense, but actually, means ‘copy’.
Because each line of sclleen ismade up of
eight bytes, this resu]ts in each byte
moved being stored under each other
and, in this case, forming a block that is
one byte (or eight bits) wide by 16 bytes
deep, which gives us an 8-bit x 16-bytes
matrix of 128 dots. With this you can
construct graphics and alpha-numeric
characters; (iii) When the DXYN dis-
play instruction is used to move data to
screen, it only ‘selectively erases’ any
previous display. Erasure only occurs at
points where the previous display and
the new one coincide. Example: if you
displayed 0 and later displayed 0 in the
same spot, it would be erased, but if you
displayed 8 on top of the original 0 then
only the centre bar of the 8 (one dot)
would be displayed. This can be used to
great advantage in graphics.

e OF FF ———— \
—0C00————
RAM
P 3k
9!oenm
0800 ——— STORAGE
0800 ———— el
VIDEO DISPLAY
MEMORY
[~040———1 | vaRIABLES
o AND SCRATCHPAD /
MONITOR
AND CHIP 8
INTERPRETER
L0000

Figure 1. Memory map of the ETI-660. The memory
map of the VIP VP-111 (CHIP 8.D2) can be found on
page 78 of the April '81 ETI.

The DXYN instruction can be read as
“display at horizontal coordinate X and
vertical coordinate Y, N number of
bytes”. The X,Y coordinates are num-
bered from the top left hand corner of
the screen, remember. Note that X is a
left-to-right count of bits in eight bytes
of each line, 0 to 3F (hex), a total of 40H
(64) bits across the screen. Also, Y is a
top-to-bottom count of lines in screen
display of 0 to 1F for the VIP etc, and O to
2F in the ETI-660. Figure 2 shows the
two screen configurations. This totals
20H (32) lines in the VIP etc, and 30H
(48) lines in the ETI-660. Note that N is
numbered one to zero which equals 10H
(16 decimal). Two variables, often A and
B, are assigned to hold the current value
of coordinates for the ‘pointer’ to be com-
puted by the DXYN instruction.

The objective is to display captions. If
we use the five dots high by three
dots wide format of characters, as used
in the ‘memory window’ display in the
bar at the bottom of the screen, then
either Method 1 or Method 2, suitably
modified to move, would do.

While CHIP 8 is fast for game visuals,
it’s lost for words without some help. At
present, we shall not discuss how data
was raised but only how to move and
display it.

While studying a CHIP 8 program to
find out how it let you know game
results it was found that a machine code
routine had been used for this section
of program and, as it limited a good
program to one machine design, the fol-
lowing Method 1 CHIP 8 version of the
routine was written. What the routine
does is to display across the top of the
machine one of three messages indi-
cating your performance at the end of
a game.

Table 2 shows Method 1 expanded to
move a lot more than 16 bytes and has
been commented to show how it operates.



3IF (64 bits)

TABLE 1
N
Location Instruction Comments
0600 0200 1650 (1250)  Geo to method 1 § 2 routine
o Method 1
0650 0250 A662 (A262) Set pointer to data start
WYy FF65 Load VO-VF there
(GIUNES)f = — = m e e e e — e —
A480 (A100) Set pointer to -creen start
at top left hand comner.
FF55 Store VO-VF starting there
Method 2
e ffN;’s) 0658 0258  AG62 (A262)  Set pointer to data start
6A00 VA=0,use as screen X coord.
at left hand edge.
To find out what the game results Figure 2. The two dif-
captions have to say, enter the program  ferentscreen areas used vy N Fmees L. cooxd,
and run it. Pressing any key will throw Y CHIP 8 dialects. THe . )

. smaller screen (down DABO Display data starting at X,Y
up a display. As you press keysnearer0, o 32 lines) is used 16 bytes, 8 bytes apart.
the display gets more complimentary. by CHIP 8.D1 and D2, 0660 0260 1660 (1260)  GOTO self to ‘stop’

Table 3 shows Method 2 also expanded the larger is used by
to move a single message which again, CHIP 8.D3 (& in the L
you’ll have to enter and run to read what - 0652 RN e il it
it says. FFFF
Note: In the program listings, some IFFFg
instructions have another instruction in @F
brackets following. e.g: A480 (A100). FFFF
The first refers to ETI-660 instructions
(CHIP 8.D3), those in brackets refer to
the equivalent in other CHIP 8 dialects. @ — to be continued.
s TABLE 3
loedtabn T . e Location Instruction Comments
L 0600 0200 1680 (1280)  Go to "Win caption"
0600 0200 1602 (1202§  Go to “Games Video Captions' 0680 0280 1682 (1282)  Go to next, no operation. (Loop 1).
0602 0202  F70A VI=KEY IN. Key wait. (Loop 1 start). s Xﬁ:ﬂ;u‘i"a‘:‘sé;’iﬁ?z’f R
6800 V8=0, use to change pointer 6B00 VB=0,use as screen Y coord.
3700 Skip if V7=0. If score = 0. top line.
4701 Skip if V7#1. If score ¥ 1. 6C00 VC=0. Use to change pointer.
6850 V8=50, use to change pointer (Loop 2) A780 (A380) I=0MMM. Set pointer to data start.
3702 Skip if V7=2. If score = 2. 269A (229A) Do CHIP 8 subroutine at OMMM
4703 Skip if V7#3. If score # 3. FCI1E I=I+VC. Change pointer.
6828 V8=28, use to change pointer DABS Show at coord. VA,VB five bytes.
6900 v9=0, counter of bytes moved 7A04 VA=4. Add 4 to X coord.
(loop 2) A700 (A300) I=0MMM. Set pointer to data start. 7C05 VC=S. Add S to pointer.
F81E 1=1+V8. Change pointer (start). 3A40 Skip if VA=40. If end of line.
F765 VO:V7=Mi. Load V0-V7 starting there. 1688 (1288) Go to Loop 2 to move more.
A480 (Al00) 1=0MMM. Set pointer to screen start. 1680 (1280) Go to Loop 1, start and repeat.
FI1E 1=1+V9. Change pointer as required. 069A 029A 68FF VB=FF. Delay counter = -1.
F785 MI=V0:V7. Store V0-V7 starting there. 80C0 Vo=VC. Copy, so md_\anged by
7808 V8=V8+8. To alter pointer to next gtk e
eight bytes. 6134 Vi=34. Use to check 'cursor' pos.
7908 V9=V9+8. To count bytes moved. 8015 V0=Vo-V1. To compare VC to V1.
3928 Skip if v9=28. If all bytes moved. 3F00 Skip if VF=0, if VC greater than
. 34H then VF = 1.
1614 (1214) Go to loop 2 if more bytes to go. - T e —
1602 (1202) Go to start of Loop 1 to demo further. . .
(Loop 3) 7801 V8=V8+1. Add 1 to delay count.

Games captions data 3800 Skip if V8=0. 01 to 00 = 100H count.

0700 (0300) OEFB BBAB 8100 0000 OAAA 922A 8100 00O 16A6 (1246)  Go to Loop 3 delay routine.

0710 (0310) OEAB 93AB 8100 0000 OAAA 922B 0000 0000 Lo V6=2, use for bleep duration.

0720 (0320) OAAA 93BA 8100 0000 CAEE AOEE ECO4 0000 F618 Tone = V6. 'bleep'.

0730 (0330) OABA AOSA AAO4 0000 OAEE EOAA AAO4 0000 Data e Retumn to location after caller.

0740 (0340)  O0ASC 40AA AAOO 0000 O4EA 40EE EC04 0000 0780 (0380) 0000 0000 O0EQ 4040 4040 ACAO EOAO AOEQ

0750 (0350) OEAE FBBB BS810 0000 08AA AA92 AB10 0000 80CO 80EO 0000 0000 00AO AOAO AOFO AOAD

0%0 (0360) OBEE AB92 A810 0000 0BAA AA12 A800 0000 AOAD AOEO AOAD AOAO EOAD AOAO AOEO 80CO

0770 (0370)  OEAA AA3B A810 0000 80E0 E0A0 EOCO A000 0000 0000 E080 C080

EOEO 4040 4040 E040 4040 E000 0000 0000
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Here are four good reasons
fo dbx your sound sysiem

No matter how good your sound
system is, you are limited by one
maijor thing: the record.

Every normail record is severely
limited in musical range.
Compression during cutting
results in half the dynamic range
being eliminated. The
excltement of the music is lost.
This applies to digitally mastered
and direct to disc recordings. The
other problem is something you
hear every time the stylus enters
the groove: surface noise. We went to
the source of the problem, the cutting
of the record. We encode the record by

compressing it 2:1. The decoder
expands back in a miror fashion. In
this way, the vinyl record can
achieve a staggering 90dB

dynamic range, compared to
50dB achieved on normal high
quality recordings. Only through
dbx can you truly appreciate
digital recordings. The range of dbx
discs Is growing. There are now over
150 titles available,including a wide
variety -of Classical, Popular and Jazz
iscs. Hear “The Empire Strikes Back” by
John Williams, Vivaldi's “Four Seasons” and
artists such as Oscar Peterson, Dave Brubeck
and Almeida.

MODELS 222 AND 224. The benefits of dbx for both disc The 224 further provides simultaneous encode/decode for
playing and home recording. Your cassette deck’s three head recorder off tape monitoring. Both models
dynamic range increased from 50dB to o staggering 80dB.  provide decoding for dbx discs.

MODEL 228. This new model provides the noise reduction and disc
decoding capabillities of the 222/224 with dynamic range expansion
for your non encoded discs and tapes. Restore the dynamic range
of records, tapes and radio broadcasts.

The most advanced dynamic range expander ever // o o
developed is now more affordable. Three band // \‘00 X
expansion brings new life to your entire record collection. = o ?O\Qd\e(\ '
. O

a a O&
77 26, e
Audio Engineers P
342, Kent St, Sydney, Phone (02)29 6731 i (\g_e s " )
Victoria: (03)44 32 95. Queensland (07) 369 9670 o~ pF © Ly T Glover & Assoc AE/9

Westem Australia 335 8273 SA. (08) 293 4896 > e o P&@"s'
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New Beta-format portable
video tape recorder

Seven Beta-group companies recently announced that they
have jointly developed the smallest and lightest portable
VTR, using the existing half-inch Beta cassette tape. The new

VTR can record and play back for five hours continuously.

The seven companies which
will work on their respective
prototypes are AIWA, General,
New Nippon Electric, Pioneer,
Sanyo, Sony and Toshiba. They
plan to introduce their new
VTRs on to the market in Japan
sometime around May in 1983.

The Beta group companies have
been developing the portable VIRs
with the objectives of higher port-
ability with more compact and light-
weight units, longer recording time

to accommodate long TV programs
and complete compatibility for all
Beta videocassette tapes.

They say that this new portable
VTR has a full, versatile range of
functions and it can be easily com-
bined with a video camera for active
and speedy outdoor recording. It
can also operate as an integral part
of a component video system, when
combined with a tuner-timer unit
and a PCM adaptor.

Compact disc system is getting around

The Compact Disc Digital Audio System, announced in June 1980,
is the result of a cooperative venture between Sony and Philips. In
this joint research program Philips investigated the basic operating
principles and designed the hardware. Sony’s contribution centered
mainly on the development of software, including the signal pro-
cessing method. Now over 40 leading hardware and software
companies in the world have taken out licenses to manufacture

TDK change their audio cassette range

The complete range of TDK tapes has been upgraded and
re-packaged so that the product can be clearly seen. The cassette
mechanism has been improved by employing ‘Laboratory Standard
Cassette Mechanism’ for AD, SA as well as the SA-X, MA and AD-X
series. The AD-X series is a newcomer to the range, replacing the

OD series.

The AD, SA and MA series are for
the ordinary man in the street who
wants a tape that offers a good
sound at a reasonable price, say
TDK. AD (Acoustic Dynamic)
employs a re-developed magnetic
formulation of linear ferric oxide
particles. TDK claims that it has the
lowest noise level of all Type |
(normal bias) tapes on the market.

The AD-X and SA-X series cater
for the specialist market and hi-fi
‘buffs’. The AD-X is the first tape to
employ TDK's Avilyn formulation
for use on the normal bias setting.
And to satisfy all needs, TDK has the
MA-R (metal position) series in the
‘Reference  Standard  Cassette
Mechanism’ diecast cassette.

Compact Disc players or records.

Sony has recently been demon-
strating their new Compact Disc
Digital Audio player, the CDP-101,
in Australia. It is not known exactiy
when it will be available in Australia
but it is now on the market in Japan
and will be in Europe in March 1983.

At the Japan Audio Fair in Tokyo
at the end of October, more than 30
brands of players using the Philips
system were on display, including
Sony’s CDP-101. Philips Industries
have recently announced that they
will launch their compact disc
system early in 1983.

Interchangeability with video disc
systems was not included in the
design goals of the CD system.
Instead, the system offers a number
of advantages that far outweigh this
video interchangeability. The small
disc has a diameter of 120 mm with
about 60 minutes playing time on
one side.

Dramatically improved audio
characteristics offered by the CD
system include a flat frequency over
the entire audible range, dynamic
range and signal-to-noise ratio over
90 dB, perfect channel separation,

undetectable wow and flutter and
negligible distortion. These merits
have been achieved by adopting
PCM direct digital recordings with
16-bit linear digital to analogue
conversion, as well as entirely new
modulation and error correction
systems.

An optical laser pickup system is
situated underneath the disc to read
the encoded signals on the disc, so
there is no physical contact and
therefore no wear on the disc or
deterioration of sound quality from
playing, as with conventional
records. The encoded signal is
below the disc surface, protected by
a transparent plastic coating. Thus
the disc is also protected from
scratches and dirt. Sony's CDP-101
features fully automatic linear skate
front disc loading, three micro-
processors, automatic music sensor,
repeat function in three modes, dual
function digital display and wireless
remote control.

Future product applications may
well include portable audio products
and car audio systems.
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For over a thousand years the

<

people of Alsace have
been making Traminer Riesling
remarkably like ours.

ow we're not suggesting that the goocl people of Alsace
have in any way stolen our idea.

We do, however, suggest that Oliver de Serres’ idea
that “the essence of wine lies in the grape’ is correct.

And that our Traminer and Riesling grapes

produce wine every bit as delicate and heady as

those of Alsace. MeWwILLIAM'S

AB 1730/82 MC 1205
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The reed organs that Mr. Yamaha
designed and built would be considered primitive
by today's standards.

But in 1887 they were hailed as the world's finest.

Since then, Yamaha has become the world's largest
maker of high quality musical instruments; from flutes to flugal
horns, from clarinets to concert grands.

But our audio equipment is perhaps our proudest
achievement.

The pyramid-shaped B-6 amplifier illustrated above for
instance, is just as much ‘state-of-the-art’ now as Mr. Yamaha's
reed organs were 95 years ago. And though technology has
changed, the Yamaha principle hasn't.

All of our audio equipment, just like our fine musical
instruments, is designed, crafted and ruthlessly tested by
musicians. Just like our reed organs almost a century ago.

Indeed, the trained ear rather than a computer will
always be the final arbiter of perfection.

And naturally the perfection that our musicians require
and that our heritage demands, cannot be achieved by cutting
corners or timming costs.

Which may explain Yamaha's premium pricing and the
full five year warranty we give all our audio equipment.

Simply, Yamaha precision audio equipment will reward
those whose passion for perfection matches their means with
a lifetime of the finest, most natural sound reproduction.

l Please send me the latest Yamaha Hi-Fi Catalogue

| Name __ LN

I Address .

| Send to: Yamaha Hi-Fi Catalogue,
Rose Music Pty. Ltd., 17-33 Market Street,
South Melbourne Vic. 3205




Exclusive toMarantz.
Very sophisticated Very superiorVery expensive.

Very high fi indeed

These Marantz Gold co C)
represent the world’s most advan~
ced, most inspired, most stringently
tested and sophisticatedly engi-
neered audio equipment.

For the wealthy —exclusive toys.

For the connoisseur — the finest
hi-fi money can buy.

The Marantz TT1000 (around
$2500), with its precision-made
high density glass and golden
aluminium sandwich structure, is
Justifiably described as one of the
most beautiful turntables ever.

‘Playing a series of direct-
recorded discs, warped discs, discs
with nasty low frequency content
and discs requiring unusual track-
ability performance, showed clearly

that this system borders on

the superlative in areas where
even most good turntables only
provide good to above average
performance.’

‘. . .the resonance characteristics
of the TT1000 are the lowest we
have yet seen from any tumtable

' /4

put through its paces so
technically surprising was
its performance that a second
series of tests was devised to
check the first results.

‘As aresult . . .

the MarantzSTS | NN
.. .far ahead of “

any tuner - :

we have ever

measured and

better than any The TTI000's adjustable.
tuner we have ";ﬁhs‘:s"p‘g:gzg"
€Ver seen audio msulator feet.
reviewed in any other
magazine, either local or

irrespective of its selling price.’ overseas.” — Paul de Noskowski,
“This is top-of-the-line equfip— Electronics Australia, April 1981.
ment for people who rate hi-fi as
their greatest pleasure in life’. Marant_ZGOId-
— Louis Challis, Electronics Today ~ The NewAudio Standard.
International, April 1981, — L
Similarly, the Marantz 5
SM 10(? Stereo Amplifier . m
(around $5000) is design- ) i . om o E -
ed to be the ultimate in "@ W E:_-._"'
luxury and performance. Wy )
When it was bench- Ovw v i‘— .L- Vg O
tested by ETI Magazine
in an ex{naustive lab study, T8

Louis Challis stated ‘“The Marantz
SM1000 Amplifier has the capa-
bili:y to provide superlative
performance at home, in a labora-
tory, in a studio, or in a rock band
with the ease and panache of a
professional.

‘The power output claims are
modest for the unit is readily capa-
ble of producing 625 watts into
an 8 ohm load with both channels
driven...’.

And when the Marantz ST8
FM/AM Tuner (around $700) was

Detailed specifications of these
exclusive Marantz Gold components
are available on request by writing to:

Marantz (Australia) Pty. Limited,
19 Chard Road, Brookvale, NSW 2100
Phone (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




LIFESTYLE NEWJS

Infinity loudspeakers

¥ The eight Infinity loudspeaker systems, manufactured in America,
share many state-of-the-art technologies. They differ from each
other primarily in their power handling capacity, depth of bass
response and the size of the musical image they are capable of

New Eminar power amplifier

Eminar Amplifiers, well known for their professional range of
equipment, has just released the all new Eminar E-300 rack
mounted stereo power amplifier, retailing at about $549.

This unit is designed for such
applications as medium power two
and three-way passive composite
bins, mid, upper mid, and top end
on three and four-way electronic
systems, fold-back wedges, rack
mounted instrument amplifiers and
studio play-back systems.

It is solidly constructed of heavy
gauge aluminium and steel. The
electronic componentry is arranged
in a completely modular form,
allowing easy removal and replace-
ment in a matter of minutes, an

important feature for the professional
user.

The power output, with both
channels driven, is 140 W/ch into
eight ohms and 180 W/ch into a
four ohms load. With one channel
driven the power output is 160 W/
ch into eight ohms and 225 W/ch
into a four ohms load.

These amps can be obtained
from Eminar Amplifiers, 14 Cham-
field Court, Thomastown Vic. 3074.
(03)465-7144.

Nakamichi ZX-9 cassette deck

recreating.

Top of the range is the Reference
Standard | which has a five way
crossover which blends the seven
drivers into an apparent point
source. The solid oak wings are
curved in a configuration calculated
to minimise distortion due to
diffraction.

There's a Reference Standard lli
and then the Reference Studio
Monitor which stays cool and
smooth regardless of whether it is

handling 35 watts or 250 watts,
claim Infinity.

Infinity has created speakers for
bookshelf use and for low powered
receivers or amplifiers.

The top of the range speakers are
not what you'd call cheap but they
claim that they have a speaker
system to suit everyone. Infinity
loudspeakers can be obtained from
Audio Excellence, 29 Yarrabung Rd,
St. lves NSW 2075. (02)449-7812.

Nakamich say that the most significant differences between their
ZX-7 and the new ZX-9 are a dramatic improvement in transport
precision and performance due to the incorporation of a Nakamichi-
designed super linear torque direct drive motor. Nakamichi also
claim that the signal transmission accuracy is enhanced in the
internal electronics due to direct coupling of the playback head to

Hand made. Constucting the chassis of the amplifiers in the Perreaux Sound factory

Perreaux Sound, New Zealand

Perreaux Sound Is a family company, based in Napier NZ. The
company has been operating for about eight and a half years, since
Peter first began designing and building amps and speaker cabinets

the playback amplifier.

Up until now Nakamichi have
stayed with the traditional belt-drive
system but the direct-drive motor
that they have developed achieves
better flutter performance than the
belt-drive system, they claim.

Precise manual calibration of
record head azimuth, record/play-
back level and bias current can be
accomplished using a built-in
400/15 000 Hz calibration oscillator
and accurate LED level meter. This
permits the deck’s record/playback
characteristics to be precisely
matched to those of any particular
type of tape for optimum repro-
duction performance, according to
Nakamichi.

The ZX-9 also features a four-bit
N-MOS microprocessor, a discrete
three head system and Dolby B-C
noise reduction.

Nakamichi's BX-1 and BX-2 cas-
sette decks are aimed at a broader
cross-section of audio enthusiasts
and offer simplified features,
functions and operation. A newly-
designed two-head reproduction
system and precision mechanism
result in superior overall sound
quality, extended reliability and
outstanding cost/performance,
claim Nakamichi. Both models are
available in either matt black or
silver finish.

for the NZ market.

Top of the range of power amps
is the PMF 8000B. Output is rated at
500 WRMS/ch minimum into eight
ohms, from 20 Hz to 20 kHz, with no
more than 0.15% THD from 0.25 W
to rated output. Into four ohms the
RMS output at the onset of clipping
at 1 kHz is 900 W.

The 5000B is also physically very
strong and has a rated output of
280 WRMS into eight ohms. There
is a budget-priced 2000B model
too, designed for the ‘up-and-
coming’ market.

Perreaux Sound is also making a
quality hi-fi amp using many of the
design features of the professional
power amps, including the power

MOSFETs. The PMF 2150B Class A
amplifier has a rated power of
200 WRMS per channel with both
channels driven into eight ohms
from 20 Hz to 20 kHz with no greater
than 0.009% THD from 0.25 W to
rated power. The dynamic head-
room is greater than three dB, input
sensitivity is 1.5 VRMS for rated

output at 1 kHz, whilst input
impedence is 10k.
In Australia, Perreaux Sound

amps are handled by Eurovox
United who can be found at
6 University Pl, Nth Clayton Vic.
3168. (03)561-5244 and 133 Alex-
ander St, Crows Nest NSW 2065.
(02)439-5488.
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US Congress considers home-taping
copyright exemption

When the US Court of Appeals for the 9th Circult ruled, in what Is
known as the Betamax Case, that off-the-air taping of copyrighted
TV programs constituted a copyright infringement, It really caused a
stir. It prompted a rush to legislation that has since included pro-
posals to require royalty payments to be allocated to copyright
owners as a means of safeguarding their property rights and

Little lightweight headphones
that sound like the big ones

encouraging creativity.

Manufacturers and retailers of
audio and video software have out-
lined to Congress their support for
the pending legislation that would
exempt home audio and video
taping for private non-commerclal
viewing from copyright infringe-
ment. Senate and House com-
mittees are considering the issue

which pits those groups against the
copyright-conscious, royaity-seeking
motion  picture  entertainment
industry.

Contesting sides in the dispute
are expending a lot of energy and
money in a huge lobbying effort for
and against the pending legislation.

AWA have released the AKG K1 and K4 lightweight headphones.
The ‘top’ ones, the K4s, weigh 57 gm, have ear cushions with a
dlameter of 50 mm and incorporate the patented AKG two-way

transducers.

The dynamic transducer radiates
the bass and middle ranges while
the electrostatic transducer
responds to the higher frequencies,
providing a frequency range from
16 Hz to 25 kHz. AKG claim that the
advantages of this system can be
heard in the quality of the sound.
The recommended retail price is
around $112.

The K1 headphones, retailing at
$30, consist of a headband that is
really a collapsible design which will
fit every head perfectly and folds into
abox the size of a pack of cigarettes.
And there's just no way that it can
pull your hair, they say.

For more information contact
AWA at 554 Parramatta Rd, Ashfield
NSW 2131. (02)797-5757.

dbx 610 autographic computerised

room equaliser

Klarion and dbx have announced the release of the dbx model 610.
This is a microprocessor controlied room equalisation system suited
for professional applications such as recording or broadcast studlo
monitor equalisation and fixed or portable sound reinforcement

New Denon range of cassette decks,
amplifiers, tuners and speakers

The new range of Denon products which has Just been released
includes 40 W per channel and 80 W per channel class-A Integrated
amplifiers, a digital display synthesised tuning FM/AM tuner, the
TU-750, compact two-way 80 W speaker enclosures and two Dolby
equipped cassette decks.

system equalisation.

Using its own calibrated micro-
phone, pink noise generator, real-
time analyser (RTA), and specially
designed, digitally controlled filters,
the model 610 can automatically
equalise a listening field for a flat or
user determined frequency response
in less than 15 seconds.

The stereo equaliser section of
the model 610 incorporates two
tracking sets of ten digitally con-
trolled one-octave filters on I1SO
centres. The filters are combined in
a. series/parallel arrangement to
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optimise the signal-to-noise ratio
and avoid excessive control inter-
action.

The display panel, consisting
of more than 300 LEDs, can be
switched to display either the
selected equalisation curve or the
output of the 610's real-time
analyser.

For ‘more information contact
Klarion Enterprises, 63 Kingsway,
South Melbourne Vic. 3205. (03)
61-3541.

One of the decks, the DR-F7, has
a three head configuration, using a
new M & X combination head and
Dolby B and C noise reduction. It
also features a flat-twin direct drive
motor which drives the capstan
while a dc motor powers the take-up
reel. This operates in conjunction
with a tape tension servo sensor
type ll transport. A microprocessor
based Flat Tuning System auto-
matically tunes the proper amount
of bias to match the characteristics
of each individual tape to optimise
sensitivity and frequency response.

The PMA-750 amplifier has a rated
output power of 80 W (both chan-
nels driven) with a THD of 0.008%
from 20 Hz to 20 kHz. Denon claim
that it is a non-negative feed-
back amplifier with zero dynamic
distortion.

Denon is manufactured in Japan
and has been marketed by AWA for
nearly ten years. More information
about these products can be
obtained from AWA at 554 Par-
ramatta Rd, Ashfield NSW 2131.
(02)797-5757.
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Acoustic Research introduces
three new loudspeaker systems

The top of the line floor standing ARILS (Lambda System) replaces
the AR9 as Acoustic Research’s reference loudspeaker. The 9LS is a
four way acoustic suspension system utilising AR’s newly developed
Dual-Dome mid-highrange driver. And in addition to an eight inch
lower midrange, the 9LS design includes a twin twelve and ten inch
woofer bass section with a Bass Contour Chamber to eliminate
room imposed aberrations in the bass response down to 28 Hz. The

suggested retail price is $2695.

The AR98LS is also a four way
system utilising the Dual-Dome
mid-highrange driver, an eight inch
lower midrange and a front mounted
twelve inch woofer in a shallow
bookshelf cabinet. A new switching
system allows for floor or shelf
placement and it has a suggested
retail price of $1595.

In the AR Lambda Dual-Dome
driver a single massive magnet
structure is used to provide the
necessary magnetic flux for both
an upper midrange dome and a
tweeter dome, enabling the domes
to be positioned only two inches
apart from centre to centre. This
results in an almost ideal point

source with uniform radiation due to
the elimination of crossover region
interferences. The system’s cross-
over divides up the frequency range
between the 1% inch upper mid-
range dome and the % inch tweeter
dome at 5.5 kHz.

AR has also entered the mini-
speaker market with the AR 1ms
which is a two way aluminium
system in a deep drawn cabinet. It
employs a % inch dome tweeter and
a four inch long throw woofer rated
at 75 watts of continuous power. It
has an optional mounting bracket
for automotive applications and
retails at about $369.
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Vector Research VCX-500
stereo cassette deck

An otherwise excellent performance in terms of frequency
response, distortion characteristics and signal-to-noise
ratio is downgraded by an unacceptably high hum level.
This relatively simple problem puts this machine well

below par, says Louis.

VECTOR RESEARCH is a relatively
new name on the Australian market
and apparently almost as new on
the American market. The VCX-500
cassette deck has all the makings of a
first class, top line machine with an
outstanding appearance, well made
electronics and a solid.cabinet structure.
According to the claims made regarding
the performance of this unit, it should be
placed amongst the best of the cassette
recorders currently available in this
country.

Design and appearance

The frontal appearance is neat, business
like and with a generally sensible
layout. The basic design incorporates a
feature which many manufacturers are
tending to use now. Components like
the cassette deck well, display module
and various switching functions are
mounted on a series of raised escutcheon
sections. This is done to ‘improve the
appearance’ and possibly to facilitate
component or switch location (even in

the dark).
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The front panel appears to be an
aluminium extrusion finished in matt
black with clear white lettering for the
control designations. At the left hand of
the deck is the power ‘on/off ’ switch and
‘eject’ button. Recessed beside them, on
the raised section of the escutcheon, is
the cassette well featuring a clear
acrylic screw-on front cover. This
feature helps make servicing easier and
gives it a more professional appearance.
The eject mechanism utilises a spring
loaded mechanically damped flywheel
system to slow down the opening of the
cover which works effectively with a
two second operation time. Below this is
a headphone socket which provides an
eight ohm output via a small trans-
former with buffer amplifier which does
not provide level adjustment.

On the uppermost raised section of
the escutcheon a three digit counter is
located together with a Dolby noise
reduction LED below. Adjacent to this is
a ‘reset’ button with a ‘music search’
button below it. And next to these is a
memory ‘in/out’ button and a switch to
activate music search. When this switch

Beiel & Kyme

VECTOR RESEARCH
VCX-500
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RECORDED LEVEL
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Louis Challis

is activated in conjunction with the
‘rewind/review’ control, the cassette
recorder searches for the nearest five
second gap between sections of pre-
recorded music or programme content.
The recorder then automatically stops
and switches into the ‘play’ mode to
replay that section of programme. Its
major attribute comes when you wish to
replay the section of programme that
you have just heard. Without having to
note the tape counter number, all you do
is activate the two controls in order to
cue back to the correct place.

The peak level indicator system
features a series of eight green LEDs
and four red LEDs. These cover the
range from —-30 VU to0 VU and 0 VU to
+8 VU respectively. Whilst the indi-
cator system presents gradations and
calibration numbers in increments of
half a decibel at one end and five
decibels at the bottom end, these calib-
rations are only really indicative as the
small number of LEDs provided are
incapable of providing that sort of
resolution. Notwithstanding, the peak
level indicator works very well and
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performs its function adequately, as the
designers intended.

The central section of the right hand
side of the front panel contains an
elongated raised section with seven
long narrow electronic push buttons.
Each of these, with the exception of the
‘stop’ button, is supplemented by its own
indicating light. The functions provided
are ‘record’, ‘rewind/review’, ‘play’, ‘fast
forward’ and ‘cue’ on the top, whilst
on the bottom row are a ‘record mute’
button, the ‘pause’ button and a double
length ‘stop’ button. The ‘record mute’
control is the only unusual control and
when it is activated at the end of a sec-
tion of recorded programme and released
before the next section of programme, it
provides a minimum of four seconds of
blank space (or more). This blank sec-
tion of tape ensures the proper operation
of the ‘music search’ function. Whilst
the switch is being activated the pro-
gramme being recorded may still be
monitored through the headphones or
the external amplifier and loudspeakers.

On the bottom of the front panel are a
series of switches and rotary controls
which are noted in order, from left to
right. The ‘Dolby noise reduction’ switch
has positions for Dolby B encoding. This
switch also provides a ‘multiplex’ filter
switch with the normal 19 kHz notch
filter capability required for recording
FM transmissions. A particularly use-
ful function is the incorporation of a fine
bias adjustment with a +10% range but
for which the handbook provides no
usable data. The designers have also
provided two separate switches for bias
and equalisation providing bias settings
for type 1, type 2 and type 4 tapes, and
separately, equalisation settings of
120 us and 70 us. This facility does allow

alternative settings of equalisation and
bias to those normally provided by a
single switch control. But such a facility
is of little use without guidance from the
manufacturer as to the most appropriate
settings for currently available tapes.
Two rotary controls are provided for line
output level and microphone or line
input level with coaxial controls for
input. The last two facilities are two tip
and sleeve sockets which provide for
either high impedance (50k) or low
impedance microphones (600 ohm).

The rear of the deck is relatively
sparse with only two pairs of line-in and
line-output coaxial sockets and a remote
control socket. This utilises a con-
ventional valve-type octal socket into
which can be plugged the remote control
which activates the solenoid operated
electronic controls of the tape transport
mechanism.

The cabinet is extremely strong,
fabricated from heavy-gauge plated
steel. The additional bracketry inside
the cabinet makes this one of the
strongest units we have yet seen from
any manufacturer. The top cover of the
cabinet is unusual as it is silk screened
with a block schematic circuit diagram
to assist the technical user in interpret-
ing the control functions contained
within the unit.

Inside the VCX-500

The inside of the unit appears to be
reasonably well constructed, with a
number of separate pc boards rather
than using the more typical ‘mother
board’ concept. These hoards take up
virtually all the available space on the
base of the unit (excluding the space
required for the main power trans-
former and cassette drive mechanism).

Additional boards take up one side of
the chassis for the electronic control of
the cassette drive mechanism together
with a separate digital control board for
the LED peak level indicator circuitry.
The circuit boards are clearly marked
with circuit designations to assist in
maintenance. The drive mechanism
features two separate drive motors and
a large high inertia flywheel to minimise
wow and flutter.

The circuit fuses are mounted off the
side of the chassis and are not directly
accessible from the rear panel. The
main power transformer and power
supply feature a separate sub-chassis
without provision of any fine adjustment
for minimising mains flux leakage. This
is a feature we have come to expect from
most manufacturers, the majority of
whom have learnt the art of finely adjust-
ing the transformer position to minimise
mains induction pick-up. The wiring
within the unit is more extensive than
usual. Although it is neatly harnessed it
presents a picture of complexity which
may not have been intended by the
designers. Circuit access for main-
tenance could prove to be a little tricky
in this unit compared with other units
we have recently reviewed.

On test

The objective testing of this unit proved
to have a few more problems associated
with it than we would have expected at
first sight. The record/replay response
of the unit is particularly good featuring
a basic 13 Hz to 10 kHz replay response
with the Maxell UDXL1 reference tape
and a similar performance with the TDK
SA C60 and TDK MA-R reference replay
tapes. These responses are particularly

smooth with the metal tape and are p

continued on page 123
ET) December 1982 — 121



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

fo grow
unger.

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 Al

Otherwise, for your car’s good health, use
Revive All regularly and help your car
grow young.
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THE CREAM OF CAR CARE.




Now Peerless introduces another |

technology. A bass speaker with a ngid
polypropylene cone that clearly
outperforms traditional paper composite

rigid panel, low mass speaker cones.

o PAS 100 12" 3-way 100W (100L)
« PAS 60 10" 3-way 90W (60L)
o PAS 25 84" 2-way 60W (251)

8 eavre® "

major advance to kit-set loudspeaker @

%

cone speakers to provide: ¢ Cleaner, tighter bass sound
reproduction e Low colouration and distortion e High
efficiency, suiting 25W to 100W amplifiers e Consistent

Other outstanding features of Danish-built Peerless
speaker kit-sets are: » Seated back mid-range with
excellent linearity and low distortion ¢ Latest Peerless 1”
soft-dome tweeter ¢ State-of-the-art crossover networks
« Exceptionally flat response extending to 25,000 Hz.

Choose from these EA/Peerless speaker projects:

Best bass yet /
fromakit!

-w
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includes drivers, crossover, wiring and instructions.

Sole Australian Importer, G.R.D. GROUP PTY. LTD.
698 Burke Road, Camberwell, Vic. 3124. Trade enquiries welcome.

Peenless* ;

from page 121

equally good with the other two tapes.
The only factor impeding a superlative
replay response performance is the time
honoured problem resulting from slight
differences between our reference tapes
and the alignment tapes used by the
manufacturer in azimuth alignment in
the factory.

We chose to produce the record/replay
frequency response with the bias adjust-
ments set to the nominal 100% position
rather than attempting fine bias
adjustment for optimisation of the
performance. Under these conditions,
the performance with TDK AD C90,
Sony CD60 and BASF60 metal-IV
tapes proved to be excellent. These pro-
vided frequency responses which were
typically 30 Hz to 17 kHz with the type 1
tape, 28 Hz to 19 kHz with the type 2
tape and 28 Hz to 16 kHz with the type 4
tape. The type 2 and type 4 tapes could

N.S.W. VIC. S.A. WA. CONCORD/6480
Bondi Junction Ballarat Adelaide Nedlands

Danish Hi-Fi Aust. Pty. Lid. Ph: (02) 387 5878 | Turner Audio Ph: (053)32 2042 | Hi-F1 Acoustic Ph: (08) 2236774 | Damsn HiFiAust Pty. Ltd.  Ph: (09)386 8564
Concord Camberweil Adelalde aLb

Electronic Agencies Ph: (02) 7453077 | Danish Hi-Fi{Aust) Pty. Lid Ph: (03)82 7348 | Danish H-Fi Aust. Pty. Ltd.  Ph: (08) 512124 Brisba'ne

Crows Nest Cheltenham Goodwood Brisbane Agencies

Deeva Hi-F Ph: (02) 439 3999 | Beland Electronics Ph: (03) 5502279 | The Acoustic Foundry Ph: (08)2710276 | Audo Cenl?e Ph: (07) 221 9944
Dee Why Geelong Hawthorn Barunda

David Ryall Electronics Ph: (02) 9827500 | Steve Bennett Audio Ph: (052)216011 | Sound Crattsmen Ph: (08)2720341 | . Mils Stereo Ph: (07) 391 5606
Sydney Hawthorn St. Peters Redclitt

Electronic Agencies Ph: (02) 292098 | Tivoli Hi-Fi Ph: (03) 8188637 | Mitronix Ph: (08) 423781 | WiF) Sales Ph: (07) 284 2495
Wagga Wagga Warrnambool

Car Radio & HiFiCentre  Ph: (069) 21 4618 | Bruce Henderson Audio World Ph (055) 62 5147

be extended in frequency response to
beyond the specified limits by fine
adjustment of the bias control but the
frequency responses achieved are none-
theless, excellent. The record/replay
frequency response achieved with the
BASF LHI1 tape is indicative of how
smooth a frequency response this
machine can produce, which is, as you
will see, essentially flat from 30 Hz to
beyond 10 kHz (within one decibel) and
comparable with the performance
achieved by the best professional
recorders only a few years ago.

A close look at the results of the one
third octave band analysis of back-
ground noise, after erasure by the
machine, is disconcerting. Whilst the
machine achieves, and in fact even
exceeds the performance figures quoted
by the manufacturer in terms of
A-weighted signal-to-noise ratio, with
both the Dolby-in and Dolby-out modes,

this does not take into account the
unusually high hum levels at 50 Hz,
100 Hz and 150 Hz which are produced
by this machine.

We actually tested two machines, the
first of which produced a 50 Hz com-
ponent that was only —37 dB relative to
0 VU. The second machine which we
requested for evaluation produced a
component that was somewhat better at
—44 dB but unfortunately had higher
levels of second and third harmonic (100
and 150 Hz) than the first machine.
These figures fall below our minimum
level of acceptability and downgrade
what is otherwise a really excellent
performance to an unacceptable level.

The channel separation at mid-band
is typically in the range —45 to —49 dB
rising to —25 dB channel separation at
20 kHz. This is slightly better than
claimed by the manufacturer but not
outstanding. The ‘wow’ is 0.2% peak to p
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L‘ MEASURED PERFORMANCE OF VECTOR RESEARCH VCX-500 5.N. 5004503

RECORD TO REPLAY FREQUENCY RESPONSE AT -20VU SPEED ACCURACY:  +0.125%

L -3dB  Max. Point and  Upper -3dB

P i P WOW AND FLUTTER:

Tape Dolby Point Frequency Point e N T
TDK AD-C90 In 32Hz +1dB @ 3kHz 16kHz wOow: Average 0.2 % P-P
Sony CD - 60 Out 23Hz - 17kHz FLUTTER: Unweighted 0.1 % RMS
BASF 60 Metal IV Qut 23Hz +1dB @ 100 Hz l6kHz Weighted 0.06% RMS
BASF LHI QOut 2% Hz - 15kHz MAXIMUM INPUT LEVEL:
HARMONIC DISTORTION: (for 3% third harmonic distortion at 1kHz)
Tape TDK AD- C90 100HzZ kHz 6.3kHz Tape TDK AD - C90 +4.0 VU
ovu: 2nd -51.0 -56.2 494 a8 | DYNAMIC RANGE:

3rd -42.5 -40.9 -34.9 dB Tape:  TDK AD - C90

i+ 5 3 il Dolby Out 40 dB(Lin) 60 dB(A)

N bl Fuii Dolby In 39.5 dB(Lin) 65 dB(A)

i 02 8 (High hum level In system)

-6VU nd  -524 - 46.8d8 | £ RASRE RATION:
g hace! 250 il (for 1kHz signal recorded at OVU)
4th - - -56.9 @iy
>
e = _ 48 | Tape TDKAD-c90 30 dB
THD. 027 0.3 1.2% | Tape BASF 60 Metal IV s

peak which is reasonable. The ‘flutter’
A-weighted is 0.06% which is close to
the manufactuers’s claims and quite
acceptable. The distortion character-
istics of the machine at low frequencies
and at 0 VU are excellent, being 0.83%
at 100 Hz, 0.92% at 1 kHz and 1.8% at
6.3 kHz. These figures improve sub-
stantially with reduced input level so
that at —6 VU the distortions are 0.27%,
0.3% and 1.2% which are first class. The
maximum input level for 3% third
harmonic distortion with a type 1 tape is
+4 VU. The dynamic range in the
unweighted mode thus tends to be rela-
tively poor at —45 dB in the second of
the machines reviewed by us (Serial No.
5004485). The erasure ratio is excellent,
being greater than 80 dB with a type 1
tape and 75 dB with a type 4 tape.

Subjectively

The subjective assessment of this
machine had its good points and its bad
points. When playing the VCX-500 with
an amplifier and loudspeakers offering
first class output down to below 50 Hz,
the level of hum produced at moderate

to high listening levels tended to be
disturbing. When played through a
loudspeaker system which has a
frequency roll-off below 100 Hz, this
is less pronounced and tends to be less
disturbing.

The other characteristics of the
machine are in the main, exemplary,
and it offers a performance which is
comparable with the majority of other
top line machines. I played a wide range
of prerecorded tapes and made some
recordings of material which I replayed
through the machine to determine its
own basic record/replay characteristics.
The VCX-500 performs exceptionally
well excluding its hum problem. The
control function switches work well,
although the size of the switches used to
control the tape transport mechanism
appear to be slightly thinner and thus a
little less ergonomically suitable than
comparable switches currently being
uti)Jsed by other cassette recorder
manufacturers. The electronic controls
function smoothly, and the purchase of
the remote control for this particular
unit could be a worthwhile addition.

It seems a shame to criticise so

strongly a machine that has so many
other excellent features, but unless the
designers are prepared to seriously
tackle the question of hum then they are
left with a machine that is way below
par instead of having a first grade
machine. This is one machine that we
cannot recommend to the intending
purchaser until the manufacturer
solves what is obviously a relatively
simple problem. o

VECTOR RESEARCH VCX-500

STEREO CASSETTE DECK

Dimensions: 440 mm wide x 142 mm high
x 375 mm deep

Weight: 22 kg

Price Rrp 3499

Manufactured: In Japan by Vector Research

Inc. of California

Keio International Pty Ltd,
198 Normanby Rd, South
Melbourne Vic. 3205.
(03)64-3546.

Distributor:

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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Product Audio File

WALKER

Simply more than better!
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®,
3
X
Q
-
-
.

O When you've decided you need that new [ Listen to it - and you'll know
turntable (meaning now unless you how much difference a truly
already have your Walker!) and you've good turntable can make.
checked out the fancy prices against [ Buy it, and you'll know the

engineering quality and performance of satisfaction of owning a superior
others - look at Walkerdeck CJ55. reliable, consistently excellent

O Simple, logical, economical design. product.

Innovo’rive use of mo’reriq_ls. Fulty sprung (] Walkerdeck CJ55.
sub-chassis system. Precision belt drive. :
Universal arm mounting arrangements. O When you're ready for
Ang, all levelling and suspension something that’s simply more
adjustments can be made from above! than better!
llustrated: 74
WALKERDECK CJ55 WITH HADCOCK GH220S TONE ARM AND GRADO GRl+ CARTRIDGE .

7/ &
DISTRIBUTED BY: 7€
AUDIO 2000 7 J
P.O. Box 107, Brookvale NSW 2100. Tel: (O02) 939-2159. » 7 ¢ N
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Nakamichi NR-200
noise reduction system

When coupled to a high quality recorder the NR-200 can
achieve quite outstanding results. It has an advantage over
the High-Com Il noise reduction system as it provides
compatibility between prerecorded tapes and cassettes

recorded on other machines.

[ —— e e

| NAKAMICHINR-200
NOISE REDUCTION SYSTEM

Dimensions: 482 mm wide x 71.5 mm high
[ x 268 mm deep
| Weight: 5.5kg
Manufactured: by Nakamichi Corporation,
Tokyo, Japan
| Price: Recommended retail $299
Distributor: Convoy International,

400 Botany Rd, Alexandria
[ NSW 2015. (02)698-7300.

a

WITH ALL THE recent talk in tech-
nical magazines, newspapers and even
on television concerning the introduction
of the compact laser discs, one could be
forgiven for asking “why all this talk
and involvement in alternative noise
reduction systems?”.

Obviously with a little thought you
start to realise that while a 90 dB
dynamic range is a basic design feature
of those wonderous new laser discs, it is
most certainly not a feature of the
ubiquitous tape recorder. Those of you
who own one, irrespective of its type,
age or attributes, know only too well
the problems of background noise level
and restricted dynamic range which
constitute one of the most serious
limitations of tape recorders.

The past ten years have seen a
remarkable number of attempts by
various researchers and manufacturers
to develop a solution to this problem
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with each one producing his own
solution, the majority of which are com-
pletely incompatible. The only serious
and generally accepted solutions, in
order of importance, have been the
Dolby B system, the dbx system, the
DNL system and most recently the
Dolby C system. The only two systems
which are in any way compatible with
one another are the Dolby B and the
Dolby C systems. The only reason for
compatibility is their development by
Ray Dolby and his staff who realised
that unless there was a degree of com-
patibility, both the new and the old
systems would suffer severe penalties in
the marketplace.

We have already spoken at length
concerning at least three cassette
recorders incorporating Dolby C pro-
cessors, the Nakamichi 480Z, the Sony
TC-FX 6C and the NAD 6150C. All
three of these machines provided us
with the opportunity to describe the
technical attributes of the Dolby C
processor, which when well executed
converts a good cassette recorder into a
better one, or better still an excellent
machine into an exceptional one. That’s
all very good, but you may already own
a good machine, and a small number of
you may already own machines which
you believe (even if your are wrong) to
be excellent.

The NR-200 is designed to provide

Louis Challis |

you with that extra little boost in
technical performance. It provides you
with the Dolby B and C signal processor
performance in the form of an add-on
unit designed for mating with any
brand or type of tape format. Even as I
write these lines it occurs to me that the
NR-200 could even be used with a wire
recorder or any other museum piece
which you may happen to own.

Design and appearance

The NR-200 is a sleek and if I might use
the word slick, rack-mounting module
in the typical neat Nakamichi style,
which is a satin black aluminium fascia.
This features, in the format in which it
is delivered, a pair of screw-on brackets
with miniature handles to facilitate the
mounting of the unit into a normal 19”
rack (Editor NB: I'm getting more per-
plexed every time I have to describe this
as to its correct metricated description).

The controls provided are modest
being respectively a power switch at the
extreme left-hand end and a peak signal
meter next to this utilising LEDs cover-
ing the range —40 VU to +10 VU,
together with four indicator lights inset
to show the selection of Dolby B, Dolby
C, tape or source. In the centre of the
fascia are two rows of switches with
three switches in each. The top row
features the Dolby B and Dolby C
selector switches and a central ‘off



switch which cancels and resets the
other two. The bottom row features a
monitor switch which provides the
ability to select and monitor the signal
either before or after it has been encoded
by the unit, a multiplex switch which
notches out any residual 19 kHz pilot
tone signals from FM stereo broadcast
transmissions and a test tone switch.
The test tone switch produces a standard
400 Hz Dolby reference signal for
correctly aligning the recording signal
range within the upper and lower limits
specified by both Dolby Laboratories
and the Nakamichi Laboratories.

The only remaining controls on the
front panel are the left and right
channel record level controls mounted
one above the other. I am pleased to see
this as I have previously criticised other
Nakamichi units for failing to follow
this logical sequence. Adjacent to these
is the master level control which pro-
vides the same function as the two
previous controls and a separate output
level control which is used to set the
listening level during playback or when
monitoring the output.

The rear of the unit features four
sets of normal RCA type coaxial sockets
which are colour coded and two sets
of miniature record and playback
potentiometers for adjusting the
separate encoding (record) signal level,
and the decoding (playback) signal level
from the tape recorder’s output. The
unit is constructed with a strong steel
cabinet without normal ventilation
facilities (which appear to be un-
necessary in this situation) finished in
the now famous ‘black is beautiful’ look.

Inside the NR-200

Inside the unit the circuitry is con-
structed on one large mother board,
with a reasonable amount of coaxial
wire interconnections above the board,
a number of which have obviously been
carefully routed to minimise the screen-

ing problems. The circuitry has a
separate display logic board, screened
linear potentiometer boards and a
power transformer. This has necessitated
a change in the bottom panel of the unit
to facilitate its incorporation in the
obviously limited space allocated at the
design phase. All the components are
clearly designated on the top of the
board. The sixteen pin dual in-line
Dolby chips are all mounted in plug-in
sockets, whilst the remaining com-
ponents are all directly soldered in the
normal manner. The internal circuit
fuses are only accessible by removal
of the cover. The bottom plate of the
chassis features a protective insulation
cover to remove the possibility of short
circuiting the circuitry to the bare
metal plate which is spaced only 4 mm
away.

On test

In evaluating the performance we once
again elected to deviate from what other
reviewers may consider normal practice
by measuring the performance on our
reel-to-reel recorder, which features
neither Dolby B nor Dolby C. This unit,
whilst very convenient because of its
wide frequency response, excellent
spooling characteristics and faultless
electronic controls, nonetheless suffers
markedly in terms of its basic limitation
of ‘conventional tape recorder signal-to-
noise capabilities’. This is most probably
the major area and most significant
market for the NR-200 unit. Obviously
if one had previously purchased a $200
or $300 tape recorder a few years ago
you could be forgiven for being reluctant
to spend $299 on this unit. However, if
you had spent $600 to $1000 three or
four years ago on a two-channel (or four-
channel) reel-to-reel recorder you would
most probably think very seriously
about upgrading it to circa ‘82 perform-
ance with the simple addition of the
NR-200 unit.

This was the philosophy underlying
our evaluation of the unit with our
AKAI GX-650D reel-to-reel recorder.
This machine is typical of the best reel-
to-reel recorders developed in the mid-
seventies for amateur use. It is designed
for both 250 mm (10 inch) as well as
175 mm (7 inch) spools and has a
frequency response that extends from
20 Hz to beyond 35 kHz at 37.5 mm/s
(15 inches/sec). More significantly the
A-weighted signal-to-noise ratio is
55 dB relative to 0 VU. Such a perform-
ance is just not good enough in the
current scene where ‘run-of-the-mill’
cassette recorders with an internal
noise reduction capability produce
signal-to-noise ratios 10-20 dB better.

Our first step was to evaluate the
record to replay frequency response of
the tape recorder with BASF SP54R
tape without the Dolby unit and then
with Dolby B and Dolby C. The results
in practical terms showed no significant
difference between Dolby out and Dolby
B but showed a significant increase in
the high frequency response at fre-
quencies about 10 kHz with Dolby C
activated. What surprised me was the
extent of the high frequency rise which
was typically +10 dB at 20 kHz at

20 VU. This unwanted rise could
obviously be removed by adjusting the
bias level and although we didn’t
actually do it, a better overall perform-
ance would have been achieved with a
small reduction in distortion as well.

There were no other visible effects on
either the mid-band or low frequency
response, which are a function of the
tape recorder rather than the NR-200
unit. The more significant results
related to the improvement in signal-to-
noise ratio which were far more dram-
atic and of unquestionably greater
interest. In the Dolby B mode there was
a 9.5 dB improvement in the A-weighted
signal-to-noise ratio, but only a 6 dB

improvement in the unweighted signal- »
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to-noise ratio. In the Dolby C mode there
was a 15 dB improvement in the
A-weighted signal-to-noise ratio but
only a 7 dB improvement in the un-
weighted signal-to-noise ratio. A 15 dB
improvement in signal-to-noise is
dramatic for this provides a 70.5 dB
signal-to-noise ratio relative to 0 VU
and a 76.5 dB ratio relative to 3%,
third harmonic distortion, the normal
reference point for relating total
dynamic range. The improvement in
the signal-to-noise ratio in the Dolby C
mode is maximised in the region 500 Hz
to 5 kHz providing approximately
15-18 dB of weighted improvement over
that particular range.

This is, in fact, the frequency range of
maximum subjective sensitivity so that
the perceived signal-to-noise enhance-
ment is greater than the A-weighted
figure indicates by approximately
0-3 dB, depending on your own ‘real ear’
transfer characteristics. A recorder
achieving this performance is only one
order below the performance achieved
by the next generation of digital
recorders. But they cost approximately
three times the price of a conventional
reel-to-reel recorder supplemented by
the NR-200 noise reduction unit.

Subjectively
To evaluate the performance of the
NR-200 noise reduction unit I took it
home and utilised it with an excellent
cassette recorder, an AIWA AD6900,
which incorporates Dolby B but not
Dolby C. The process of alignment was
very simple and straightforward and
once set-up can be almost forgotten. By
playing a series of prerecorded Dolby C
entoded tapes, produced by the
Nakamichi Corporation, I was able to
achieve a quality of replay which was in
all respects indistinguishable from the
best Dolby C machines currently being
marketed. This was important for there
are large numbers of expensive cassette
recorders in various homes around the
world whose owners could understand-
ably be loathe to discard them only
because they lack the Dolby C capability.
My major ‘piece de resistance’ was to
record and replay some live music with
the combination of the AKAI GX650G
recorder coupled to the Nakamichi
NR-200 unit with two Bruel and Kjaer
12 mm laboratory microphones and
Bruel and Kjaer preamplifiers pro-
viding the input signal. This set up
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provided signals with a dynamic range
exceeding 100 dB which was more than
suitable for this application. The
quality of reproduction was positively
outstanding. By utilising the replay
facilities that we have in our monitor-
ing room we produced a sound which
was unquestionably superior to the best
records or tapes that [ have ever had the
pleasure of listening to.

The Nakamichi Dolby B-C noise
reduction unit is not a panacea. When
coupled to a high quality recorder it can
achieve outstanding results. It has to be
correctly adjusted to track properly
between the encoded and decoded
states, otherwise the results may be dis-
concerting. If the recorder has a poor
frequency response so too does the

wow and flutter or drop-out problems
because of poor tape spooling dynamics
or dirty heads so too does the resulting

signal.
The ability of the NR-200 to provide
compatibility between prerecorded

tapes and cassettes recorded on other
machines is a tremendous advantage.
Although the unit will obviously never
be sold in large numbers, it is un-
questionably just as attractive as
the Nakamichi Hi-Com II offering a
different set of advantages and in my
mind a smaller set of constraints in its
usage. As for thedifference between this
system and the Hi-Com ]I. Well, the
Hi-Com II is slightly superior, but it
is not compatible with other peoples’
prerecorded tapes the way the NR-200’s

resulting signal. Ifthe recorder haspoor results are, right now. o
MEASURED PERFORMANCE OF NAKAMICHI NR-200 INTERMODULATION DISTORTION (Dolby B)
Serial No. F103.01211 {1 = 330Hz and 1 = 8.0kHz inixed 41
- 20kHz Distortion components measured near 8kHz
d : Left Right
FREQUENCY RESPONSE: By, Left e Combined level as indicated on V.U. meter
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Line +3 = -49.6 -52.4 .
Playback - £0.5 61.7
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Line
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HARMONIC DISTORTION:
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2nd 323 -67.4 -76.3dB -70.5

3rd £9.1 - = L Signal to Nols® Improvement (see curves)
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Indicated level +6dB Dolby C 7dB(Lin) 15dB(A)
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{with output control at maximum)
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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, plusa

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 imes.

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.

Pioneer Electronics Australia P/L (Incorp. in Victoria), 178:184 Boundary Road
Braeside 3195. Telephone (03) 580 9911. Branches i all states

Systems and product speciations subect 10 change without notwce
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PRESS RELEASE: November 31,
Hollywood. Following the phenomenal
overseas success of David Spielberg's
latest and greatest sci-fi movie
spectacular, “E.T.”, Flurry Publishers
announced today that they would
launch a magazine here aimed at sci-fi
enthusiasts and fans of the lim E.T. To
be titled ‘Extra Terrestrial Inhabitant’,
or ETI for short, the magazine will
include features on building and flying
your own CRO (a type of flying saucer
that is rectangular rather than circular),
dealing with life on earth (the strangest
planet of them all) and popular
competitions. The first issue's cover is
reproduced herewith.

Flurry Publishers is located in
Hollywood on the Outer Barcoo (where
men of religion are scanty). The
magazine will be printed by The Outer
South Western Riverina and Barcoo
Nut Gatherers and Paper Recyclers
Cooperative Press at Gulargambone.**

Love thy rohot

Robots behaving as surrogate humaris
may well exist within two decades,
claims Arthur Harkins, director of
the graduate programme in futures
research at the University of Minnesota.

Most human relationships are basic-
ally ritualistic, according to Harkins;
even relationships between lovers
involve expected behaviour and
expected response.

Harkins believes it is entirely feasible
for computer-based ‘primitives’, as he
calls them, to act as companions for
the elderly, the extremely lonely, people
in_prison, or those suffering from
massively disfiguring injuries.

Furthermore says Harkins, “It seems
imminently possible to program soft-
ware accordingly. When you add voice
recognition and synthesis and at least
limited mobility, you don't even need
artificial intelligence to reach a plateau
of performance acceptable for a lot of
human beings.”

**The Marginal Finking Department and ETl's other
editorial staff would like readers to know that this is one
of Roger Harrison's stranger twists of humour. j.e: ajoke.
Laugh now and have a happy Christmas.
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TERRESTRIAL
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a Roger Harrison mask!
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In reply to the obvious duestion,
Harkins says, “The Japanese have
already developed ali kind of mechan-
ical substitutes for human sexual
organs, which are implanted in robots
and embellished with heat and other
types of human-like characteristics.”

When queried about the possibility
of ‘marriage’ between robot and
human, Harkins was guarded. He sees
‘legal bonding’ perhaps for limited
periods but, in what must be the under-
statement of the year, Harkins says,
“The theologians are basically. ..
unwilling to deal with any of this."

Ultimately Harkins sees the human
race dying out and being replaced by
non-biological cyborgs “...in which

the best artificial intelligence and art-
ificial organs will be implanted and
buttressed by genetic engineering.”

“We gradually move in thousands
upon thousands of directions as
a modified species,” says Harkins,
“But what will give us our enhanced
longevity and our greater protection
against environmental glitching — in-
cluding radiation, water contamination
or the absence of food and water — will
be the movement from a biological
species into an ecology of non-bio-
logical species.”

Harkins sees a non-biological species
as ‘living’ if it reproduces itself. The
mind boggles as to how it proposes to
doit!
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Hi-fi, video, home computers and the latest in electronic
home entertainment — the information you need to get the best
from today'’s lifestyle.

Find out what’s new and what’s just around the corner, in non-technical,
easy-to-understand language — from the walkabout telephone
and the latest in the video world to the complete electronic house.

Out in December — all newsagents.
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Sony's new TA-AX5 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 filter 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 knifes
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

any
=l

amplifier is Sony’s ST-JX4 synthesizer tuner. Why not make ST-J1X4
a reservation for two?
SONY.
THE ONE AND ONLY

SON 0118



