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CD-1970

A L

The new range of JVC front-loading cassettes is professional use, this head is now incorporated
here. And if you think that's the only change, you're in JVC cassette decks CD-S200 and CD-1970.
highly mistaken. Because, as usual, JVC brings in And yet another first: JVC is the only :
the range with a few unique additions which are manufacturer to provide decks with 5 LED peak-
going to make you think twice about any other brand.  lgve] indicators so that your recordings are perfect

For a start, the JVC ANRS sound reduction at all times. These are featured on models CD-1920
system is incorporated throughout, to make hi fi and CD-8200.
recording and playback as free of higs Loading is, of course, simplified. The
as possible. And in some cases, even special compartment is air-damped

improving the dynamic range of normal
cassettes.

Another exclusive is the JVC
Sen-alloy head, and believe it or not, it
offers you the clearest sound and
longest wearing lifespan of any head

available; originally designed solely for J vc

and removable for uncramped head
maintenance.

The JVC famous range of top-loaders
is still available, offering you the very
highest quality. All things considered,
there is no other consideration.

the right choice
For details on JVC Hi Fi Equipment, write to: JVC Advisory Service, P.0. Box 49, Kensington, N.S.W. 2032,
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HI-FI CONTEST

Ist prize Stereo System
2nd prize — FM tuner

3rd prize —  dbx unit

— see page 10

Win a BWD scope
— see page 19

Where to get
kits for our
projects —

-- see page 108

COVER. Most of you have a car and
most of you have access to an oscillos-
cope, but have you ever thought of
connecting the two together? Turn to
page 14 and read how to do it, and
how to interpret the waveforms you
see.

* Recommended retail price only
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PROJECTS

PROJECT ELECTRONICS —

A series of simple projects to educate the beginner:

ETI 044, Two-tonedoorbell. .............c o i, 47
Using the 555 as audio oscillator and delay
ETI 043, Heads or tailscircuit . . . .........0iennnaan. 52
Based on a transistorised multivibrator
ETI 061, Simpleamplifier ............c.ciiiiinniian. 62
Four transistor, half watt amplifier
ET1068, LED dicecircuit .. ......... ... . c.iiiiinreaannn 56
A simple CMOS project

REMOTE CONTROL SWITCH ....... et eeeesecear e 69

Final details — power supply and relay drives

FEATURES

SCOPETESTYOURC CAR. ... ..ttt ittt tansasanaannns 14
How to see the ignition waveform and how to read it

REVIEW OF THE YAMAHA B1 AMPLIFIER ................. 42
Vertical FET design giving over 200 W per channel

CMOS — APRACTICALGUIDE. ... ....... ittt 76
Part three looks at counters

ELECTRONICS IT' SEASY .. ... ittt iataraansnarsnns 84
Part 35; chart recorders

DATASHEET. ........ ittt ittt taraaananaranannss 94

The 555 and 556 timing ICs

MICROPROCESSORS

MICROCOMPUTER TERMINAL ..........cciiiiiiiiiiinnn.. 21
We reveal our plans for.this much-requested project

MICROPROCESSORS FOR THE PROFESSIONAL ............. 23
Ed Schoell of NS helps you decide

MULTIPROCESSORS . ... ... ittt it rtirie et inaaneenn 28
What the experts are doing with the microprocessor

COMPUTER ON ABOARD. ...ttt ittt reinannenn. 32
A look at the Micro-68 computer
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Kevin Barnes completes his survey
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SC-2002

] : %
Front-Loading Cassette Deck
It makes sense. i o et

good run for the money. :

If you're involved with music at the true hi-fi level, here’s a reliable
one from Sansui. Note:

Front-loading convenience means positioning your tapes right-
side up and keeping them vertical and fully visible at all times. Important?
You'll discover front-loading saves a lot of tape trouble.

The electronic DC servomotor gives constant speed regulation
regardless of voltage changes or tape loads. Independent capstan drive
contributes to very low wow/flutter (0.1%). Fully automatic stop and shut-off
is even more operating convenience.

The SC-2002 makes sense in other ways, too. Dolby noise reduc-
tion ensures recordings made from any source will play back with a dras-
tically reduced tape hiss and noise content.

And such features as output level control, left/right independent
recording level controls and wide dynamic range mic circuits contribute to
fine sound performance.

The SC-2002 is one of four fine Sansui front-loading decks now
available in different styles and price ranges.

When you come right down to it, our true hi-fi components sound
so good because hii is the only thing we make.

Maybe this is why we always make sense to people who love music.

Sansui True Hi-Fi

EASTERN AUSTRALIA: RANK INDUSTRIES AUSTRALIA PTY. LTD. SYDNEY: 12 Barcoo Street, East Rosevitle, N.S.W. 2069
Phone: 406 5666 MELBOURNE: 68 Queensbridge Street, South Melbourne, Vic, 3205 Phone: 62 0031 ADELAIDE: 234
Currie Street, Adelaide, S.A. 5000 Phone: 212 2555 BRISBANE: 14 Proe Street, Fortitude Valley, Brisbane, Qid. 4006

Phone: 52 7333 CANBERRA: 25 Molongio Mail, Fyshwick, Canberra, A.C.T. Phone: 95 2144 / WESTERN AUSTRALIA:
ATKINS CARLYLE LTD. 44 Belmont Avenue, Belmont, Western Australia 6104 Phone: 65 0511 / SANSUI ELECTRIC cO.,
LTD. 14-1, 2-chome, lzumi, Suginami-ku, Tokyo 168, Japan
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A fleet of 92 radio-controlled vehicles, including two light aircraft

and a helicopter, will patrol and maintain the natural gas pipeline
from central Australia to the east coast when it comes into operation.

The equipment for the vehicle communications system has been
designed and installed by Amalgamated Wireless (A ustralasia).

PLLs in,
Xtals out

Melbourne’s IREE
International Convention

Organised by the Melbourne
Division of the Institution of
Radio and Electronics En-
gineers Australla, IREECON In-
ternational convention and
equipment exhibition will be
held in the Exhibition Buliding,
Melbourne, from August 8 to
12, 1977.

It will be the IREE's sixteenth
convention at which overseas
and local sclentists and en-
gineers will deliver paperson a
wide range of subjects and
manufacturers and distributors
wiil show the latest technologl-
cal advances In electronic
equipment.

Chairman of IREECON Con-
vention Board, Mr S.J. Rubens-
teln, sald that although the
convention was almost a year
away it had already aroused
considerable interest both loc-
ally and overseas.

Manufacturers and dis-
tributors were enquiring re-

garding space reservations in
the equipment exhibition
which wlll occupy the Eastern
Annexe with a total gross area
of more than 30,000 sq ft. At last
year’s International Elec-
tronics Exhiblition ’75 In Sydney,
he said, the value of equipment
on display was about $15 miil-
ion. This indicated the consid-
erable Interest shown by both
International and local organi-
sations In a technical ‘show
window’ such as that or-
ganised by the IREE.

Companies and government
instrumentalities wishing to re-
serve space should contact the
IREE at Clunles Ross House,
191 Royal Parade, Parkville,
3052, or 157 Gloucester Street,
Sydney, 2000. These informa-
tion Centres would also supply
Information regarding the call
for and submlsslion of technical
papers for inclusion in the lec-
ture programme delegate re-
gistration.
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Crystal manufacturers have
been doing quite well out of the
CB boom in America but they
now fear that the equipment
manufacturers will turn to
phase-locked loop circuits
when they produce new gear
for the 40-channel band which
comes in next year. At present
an estimated 40 percent of
manufacture uses PLL circuitry
(which only needs one crystal,
not fourteen).

CB designers have also come
up with a novel way of changing
the operating frequency of the
PLL without redesigning the
circuit. They use a PROM to
control the programmable
counter in the circuit.

Japan’s first 8-bit
microcomputer chip
from Toshiba

The T3444 is a 42-pin ceramic IC containing the ALU,
the RAM, the ROM, and the I/O parts for a simple
microcomputer. The ROM can hold 256 24-bit words
but it is mask-programmed for the specific applica-
tion. The RAM is only 16 8-bit words and the 1/O
drivers are not on the chip. But it is fast; clock cycles
of 1.25 microseconds are possible. The instruction
set of the ALU is 14, compared to fifty-plus for com-
mon MiCcroprocessors.

Toshiba expects the T3444 to be used in heating
control, microwave ovens, video games, and data
processing applications. The price will be around
$22 in quantity.

Would you like to sell CB?

Dick Smith Electronics Pty Ltd of Sydney, Australian
Agents for ‘Midland’ communication equipment,
advise that they still have a number of openings in
their Australia wide dealer network.

Dick Smith's have only been marketing Midland
Equipment since last February. During that time, the
growth rate of sales has been staggering, they claim.
The bulk of sales so far have been in the Marine CB
area. The great potential, however, is in the 23 chan-
nel gear that is so popular these days in the USA. In
this connection, Staff of Dick Smith Electronics are
confident that the PMG will eventually allow CB for
everyone to use.

Anyone interested in becoming a dealer should
contact:

Gary Johnston.

D.S. Distributors,
P.O. Box 747,
Crows Nest, NSW 2065
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ET1 Staff

We are delighted to report that
Geoff Petschler has recently
joined ET! as NSW Advertising
Sales Manager.

Geoff is very well known in
the Australian electronics
industry. For many years Geoff
was NSW sales manager of A & R
Soanar.

Microcomputer
Hobby News

What was claimed to be the
first America-wide micro-
computer hobby show was
held in Atlantic City at the
end of August. | wonder
how long it will be before
one is held here in
Australia?

Those readers who wrote
in response to the piece in

Electronics projects for schools

There is no better entry to enjoying and understanding electronics than building elec-
tronics projects. We were therefore delighted to learn that projectconstruction was to be
part of the high schools’ Technical Syllabus from 1976 onwards.

However when the school year began it
became apparent that little currently pub-
lished material was suitable for the three-
year course.

Because of this, Electronics Today, in
conjunction with officers of the NSW De-
partment of Education, has designed a
range of 28 electronics projects — graded
indifficulty of construction —to cover the
three year syliabus.

Four of these projects are published in
this issue — under the heading PROJECT
ELECTRONICS. Several more will be pub-
lished during the next three months. The
entire three-year course will be available

in book form in mid-February 1977. This
book will be available in bulk deliveries to
schools throughout Australia.

Our advisor during the compilation and
design of this publication has been Rolly
Jones of Galston High School, NSW. Rolly
is well known in the electronics area as
author of the text book ‘Introducing Elec-
tronics’, and has been advising the NSW
Department of Education on various as-
pects of the syliabus.

The book will include a short course in
elementary electronics as well as full
practical details of all aspects of project
building.

Intercil’'s CMOS MPU

The IM6100 is a 12-bit CMOS microp-
rocessor IC which comes with a range of
CMOS support chips. CMOS offers the
advantages of simple power supplies,
high noise immunity, and overall rugged-
ness.

This means that the Intercil computer
can be run off solar cells and batteries to
control, for example, weather stations in
the middle of the desert or the ocean.

Another big advantage of the 12-bit
word length of the IM6100 is that
minicomputer software can be used —the
IM6100 is compatible with PDP-8E
software.

In the US Intercil are advertising two
interesting packages to promote the sys-

tem. The first is their ‘'sampler’; this gives
you the MPU, the PIE, a 1K byte ROM, a
UART, and three 256 x 4 RAMs. These are
on special offer until the end of October
for less than half the usual price, for
US$55.

The other interesting package is a one-
card computer called the Intercept Jr
Tutorial System. This battery-operated
computer has its own keyboard, and dis-
play (eight LEDs). It comes complete with
Tutorial manual for US$281. Optional ex-
tras include RAM (an extra 1K bytes for
$145), ROM (for up to 2K words of prog-
ram, $74.65), and /O (for TTY and paper
tape, $81.70).

in the next century. The winning

the August issue about 1 . . T .
forming an Australian leerICkS limerick is shown below:
Amateur Computer Club The Unitrex calculator for the

should be hearing from us
soon. A newsletter is being
prepared and a meeting is
being planned.

winner of the contest in the August
issue goes to W.G.Mottram of
Bowral. The entries for this contest
were limericks on the theme of life

In 2001 on sabbatical,

By matter transmitter it’s practical,
At a million parsecs,

To transduce by Videx,
*Electronics Today Intergalactical’.

Voltages on the ETI443 Expander- Compressor

The tables show voitages measured on the prototype of
this project. They are given as a guide only. The setting of

RV1 affects the relationship between the input voltage TABLE Il
and the other readings in table one. RV2 Output Output Output Pins5/3
Wiper 1C5 1c6 1C7/2 TP3
TABLE | -4V —-0.84 V +93 Vv —9.79v -0.67
Input  Output Output Output  Output Output -3V —0.73 V +5.31V -6.0V —0.63V
Signal®* 1C1/1  1C1IN 1c3 1C2/2 1c4 —2v ~0.67V +3.1V -3.78 v —-0.61V
-1V -0.62V +1.78 vV —244V ~0.59 V
1mVv 34mV —-1.6mV +488V -4.84V -0.5v ' ov -0.59 +1.03V -1.68V -0.58 V
10mvV 30mV +286mV +486V -4.83V —05V +v —0.57V +0.61V —1.24v —0.56 V
100mV 350mV +338mV  +1.95V —1.96V —0.55V +2V —~0.55 V +0.35 V -0.98 v —0.55 V
1v 3.7V 4359V —-2.34V 4232V _—0.63V +3V —0.54 v +0.20 V -0.82V —0.54 vV
+4V -0.52V +0.12V -0.72V -0.53 Vv

"* Input signal is a 1 kHz tone fed to both inputs.
The output from 1C1/1 is ac, all other readings
are dc. .

The voltage on the wiper of RV2 can be set by
adjusting RV2 and the input signal.
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New microproces-
sor makes

the others
out-of-date

The third generation of microrprocessors has ar-
rived. The Z-80 microcomputer chip set is as big an
advance over the Intel 8080 as the 8080 was over the
8008. The chart shows a comparison to the 8080A.
Note the double-size instruction set which includes
all the 8080 instructions, this software compatability
means that the Z-80 will be easily incorporated into
present systems and 8080 designers will find it easy
to use in new systems.

look

Features’ 8080A l 280-CPU Fentures:
Power Supplies +86,-5,+12 I +5 Instructions
. — - 4 -1
Ciock 24, +12Vott i 19 5 Vot OP Codes
— — — JL —
Standard Clock
| Speed 500 n3 J 400ns Addressing Modes
Intertace aeguw“ | sw,:;icm Working Registers
| 8222,8228 | andinchudes |—— —
dynamic RAM Up ta 5 times tor
l Retoan hicoohest Whan the
L — & T— —JL _—
| 3modes;
Interrupt | 1mode Smades: ’ur Progr:m Memory my 50% less
Mheormunt e i No T Yes | "inciuding ahof the 80BOA' mstructions )

For less than half of the program memory used by
its predecessors the Z-80 can handle two to five
times the throughput.

The microcomputer chipset is now out in the Un-
ited States and we don't yetknow when or how it will
be available in Australia. Zilog Microcomputers are
the American manufacturers; their address is 170
State Street, Los Altos, California, 94022, phone
415-941 5055.

Transducers in
measurement and control

A series of articles dealing with all aspects of
transducers was published in Electronics Today
during 1972 and 1973, The series were written by
ETI’s special contributor, Dr Peter Sydenham M.E.,
Ph.D., F.I.I.C.A,, M. Inst. M.C.

Continued requests from tertiary institution
teachers, both in Australia and in Britain have re-
sulted in the series being reprinted as an Inexpen-
sive reference and teaching text. Research work-
ers, hardware system designers, students in en-
gineering and the sciences, scientific instrument
manufacturers and their agents, and managerial
level technical executives should find this exten-
sive cover of value.

Profusely iiustrated with several hundred diag-
rams and photographs, it explains how the com-
monly encountered measurement variables are
converted into electrical signals in order to make
records or achieve control. Each chapter contains
a reading list: an index has been added.

Transducers in measurement and control is still
available at $4.50 post paid (in Australia) from Elec-
tronics Today International, 15-19 Boundary St,
Rushcutters Bay, NSW.

Dick Smith, of Dick Smith Elec-
tronics will be flying his Piper
Twin engined Commanche Air-
craft — REG VH-DIC, in the Au-
stralian Air Race from Perth to
Adelaide, Melbourne and Syd-
ney from October 20th to the
24th. He will be operating con-
tinuously on all 2 Metre
Amateur Channels using an
FDK Muiti 7 feeding a Y4 wave
whip. (call sign VK2ZIP).

Dick will be on the took out
for all contacts and will QSL
with an attractive ‘Air Race’
QSL Card. He will make an
award for the contact with the
longest communication dis-
tance (we hear one Amateur is
setting up on Ayers Rock).

Co-Pilot for the race will be
famous Australian Aviatrix,
Nancy Bird-Walton. Route

AIR RACE ITINERARY

VH-DIC.
DICK SMITH ELECTRONICS
October 20th
Start Perth — Norseman — Forest.
October 21st

Forest — Ceduna — Port Augusta
— Adelaide

October 22nd
Adelaide — Camerai — Warnam-
bool — Melbourne

October 24th
Melbourne — Narrandera —
Parkes — Bathurst — Sydney

segments are as follows — if
you are planning to travel to a
remote mountain top write to
Dick first and he will listen
especially for you.

Sanken Com-
ponents

Autotronics has just appointed
J.E.S. Electronic Components
of 6 Shofer Rd, Blackburn, Vic.
as their official Victorian dis-
tributor and stockist.

Low-cost calibrated
oscilloscope

A new version of the popular
BWD 504 single beam oscillos-
cope has been produced by BWD
Electronics Pty Ltd. In addition
to being calibrated and carryinga
full 12 months warranty, it is
claimed to have alow price tag for
a quality instrument.

It has a full sizes 8 x 10 CRT,
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and features a DC to 6 MHz
bandwidth, 10 mV to 50V/cm sen-
sitivity, and a remarkable 5 Hz to
15 MHz automatic trigger for the
0.5u Sec to 0.1 Sec/cm time base.
The X-Y operation is within 3 de-
grees from DC to 50 kHz. With a
common line isolated to 400V
DC, it is an excellent instrument
for use by students and teachers,
as well as experimenters, servic-
ing and production work. The
new version incorporates a beam
rotation facility controlled by a
rear panel preset potentiometer.
This enables the trace to be accu-
rately aligned to the precision
graticule. Full technical details
are described on a data sheet
which is readily available from
BWD Electronics Pty Ltd., Miles
Street, Mulgrave Vic. 3170,
phone (03) 561-2888 or branch of-
fices throughout Australia.
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Design a contest and
win a prize

For the Unitrex calculator contest this month we
can’t think of a suitably interesting puzzle to set,
thatis we couldn’t until someone thought of getting
you the reader to help. We will give the calculator
offered by Unitrex as a prize to the reader who can
think up a good idea for a contest. We don’t want
you to give us something you've seen in another
magazine, we want you to enter something you
have made up yourself. And it will have to be better
than the ideas we have had in recent calculator
contests or you won’t stand a chance of winning the
prize.

If you want a start we can suggest you try a
mathematical puzzle based on an interesting num-
erical phenomenon. If you must send in quiz-type
problems make sure they are interesting ... no-
body is going to enter a contest if you ask them to
do some boring problem from a school maths book
(and certainly they won't if its a question from a
school history book).

So, insummary, ourmain criterion is thatthe idea
be interesting; at the same time it would be advan-
tageous If it was within the resources of the aver-
age reader to attempt an answer, and if you want to
be really clever make sure that if we eventually use
It in the magazine it will make interesting reading
both when posed as a question and when, in a
subsequent issue, the answer is published.

Send your entries (to reach us by November 9th)
to ETI{Unitrex Contest (October Issue), Modern
Magazines, 15 Boundary Street, Rushcutters Bay,

NSW 2011. Permit number TC7578

Microprocessors and ETI

For the last three issues we
have published introductory ar-
ticles on microprocessors and
now we announce the estab-
lishment of aregular section to
be published in future ETis to
cover this new field. We will

print news, background infor-
mation, reviews, and projects.
This section will be edited by
Kevin Barnes and each month
there should be something for
the amateur and something for
the professional.

Would you
like to work
on ETI?

We're currently seeking a
Koungish man or woman to

elp produce Electronics
Today and associated publi-
cations,

You must know a fair bit
about electronics — and be
able to write clear concise
English. Previous journalis-
tic experience would be use-
ful but by no means essen-
tial.

Interested? Then write to
or telephone Collyn Rivers
as soon as possible.

Siemens Evaluation
Kits

Seimens in West Germany
have announced two evalua-
tion kits based on their
SAB8080A microprocessor.
The Sikit-N/8080 sells for about
$170 and contains an electri-
cally programmable and eras-
able 256-byte ROM. The other
kit is the Sikit-DK8080 which
sells for about $360 and con-
tains more ROM, RAM and in-
terface facilities.

ERRATA

The NF Ltd model E-1011 func-
tion oscillator described in
News Digest last month was
credited with a distortion of 0.5
percent. This should have read
0.05 percent.

MICROCOMPUTERS

= FERGUSON =

Manufacturers of: Electrical/
electronic equipment, wound
components and lighting
control equipment,

BRANCHES
IN ALL STATES

FERGUSON TRANSFORMERS
PONUHET D

ASSEMBLED OR KIT FORM

AIS HAS IMSAI NOW!
AND MORE ON THE WAY

PROFESSIONAL AND DEVELOPMENT
SYSTEMS WITH ENHANCEMENTS
FOR SPECIAL APPLICATIONS

For illustrated catalogue just send a note detailing your
application with $1 and large S.A.E. to: A.l.S.

47 Birch Street,
Bankstown. N.S.W. 2200

HEAD OFFICE
331 High St., Chatswood. 2067
P.O. Box 301
Chatswood, NSW, Australia 2067

Phone: 02-407-0261

Phone 709 4144
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ach B & W speaker comes

with its own written proof
of superb performance:

B&W's reputation is based on producind clean natural sound without distortion,
even at low volume. Each B&W speaker is tested in an Anechoic Chamber
and issued with its own individual pen graph. You know exactly
the performance of the speaker you are buying

B&W DM6 Monitor B&W DM2A Monitor . B&W DM4 Monitor B&W DM5 .

A brand new design. A high A more conventional design, A speaker with large B&W A speaker for small living
powered dynamic loud- utilising B&W research into Monitor characteristics; its areas. 1t has above average
speaker with low colouration acoustic line rear loading.. performance surpasses performance at moderate
and very high transient Brilliant clarity and lack of speakers of much greater size. cost.

performance. distortion.

Hear B & W Speakers at:

ALLANS MUSIC (AUST) LTD., 276 Collins Street, Melbourne, Vic. 3000. (03) 63-0451; ENCEL
ELECTRONICS PTY' LTD. 431 Bridge Road, Richmond, Vic. 3121, (03) 42-3761; INSTROL HI-
Fl (VIC) PTY. LTD. 375 Lonsdale Street, Meibourne Vic. 3000. (03) 67-6831; SOUTHERN
SOUND, 337 La Trobe Street, Melbourne, Vic. 3000. (03) 67-7869; SOUTHERN SOUND 963
Nepean Highway, Moorabbin, Vic. 3189. (03) 97-7245; TIVOL! HI-FI, 91 Cotham Road, Kew,
Vic. 3101. (03) 80-4956; E & B WHOLESALE, 172 Moorabool Street, Geelong, Vic. 3220. (052)
9.6616. THE GRAMOPHONE SHOP, Shop 151, Westfield Shopping Town, Parramatta, NS.W,
2150. (02) 633-2846; INSTROL HI-FI PTY. LTD. 91a York Street, Sydney, N.S.W. 2000, (02)
29-4258; MILVERSON PTY. LTD. Warringah Mall, Brookvale, N.SW. 2100. (02) 938-2205;
MILVERSON PTY. LTD. 793 Pacific Highway, Chatswood, N.S.W. 2067. (02) 412.2122;
RIVERINA HI-FI, 549 Pittwater Road, Brookvale, N.S.W. 2100. (02) 938-2663/4; UNITED
RADIO DISTRIBUTORS PTY. LTD., 32 Angel Arcade, Sydney, N.S.W. 2000. (02) 232-3718;
WESTS (BURWOOD) PTY. LTODL 170 Burwood Road, Burwood, N.S.W. 2134, (02) 747-4444;
PITMAN’'S RADIO & T.V., 38 Baylis Street, Wagga, N.S.W. 2650. (069) 25-2155; JOHN GIPPS
SOUND 12 Douglas Street, Milton, Qid. 4064, (07) 36-0080; PREMIER SOUND, Elphinstone
Street, Rockhampton Nth, Q!d. 4701. (079) 28-2701. BEL CANTO, 138 Liverpool Street, Hobart.
Tas. 7000. (002) 34-2008. AUDIO DISTRIBUTORS, 10 Glyde Street, Mosman Park, W.A. 6012.
(092) 31-5455. PACIFIC STEREO, Style Arcade, Manuka, A.C.T. 2603. (062) 95-0695;
DURATONE, Altres Court, Phillip, A.C.T. 2606. (062) 82-1388. SOUND SPECTRUM, 33 Regents
Arcade, Adelaide, S.A. 5000. DECIBEL, 345 North East Road, Hillcrest, S.A. 5086. (08) 61-1865;
ERN SMITH HI-FI, 50 King William Street, Adelaide, S.A. 5000. (08) 51-6351; ALLANS MUSIC
(AUST) PTY. LTD., 58 Gawler Place, Adelaide, S.A. 5000. (08) 223-5533.
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Sole Australian Agents

Convoy Invernational Pty. Ltd.

4 Dowling Street, Wootloomooloo, 2011
Sydney, N.S.W. Tel: (02) 357-2444
387 George Street, Sydnsy, NSW.

Tel: (02) 29-1364



SUPER SYSTEM

Here's a chance to win a superb Marantz-based 75
watt stereo system.

The heart of the system is Marantz’ great 3200/140
pre-amp/power amp combination. Driving this is the
Marantz 6200 belt drive servo-controlled fully auto-
matic turntable — complete with an ADC Q36
cartridge. Loudspeakers are a pair of Marantz HD 66s,

Total value of this first prize is approximately
$1600.

SECOND PRIZE is a Marantz model 112 AM/FM
tuner — value approximately $300.

THIRD PRIZE is a dbx 117 noise reduction unit —
value approximately $200.

The contest consists of nine questions all carrying
equal marks.

In the event of more than one all-correct entry
being received, we will thoroughly mix the all-correct
entries and draw them one by one from a barrel. The
winning entries will then be in the order drawn.

Marantz HD 66 bookshelf speakers — handles up to 150 watts programme material, Frequency
response 37 Hz to 20 kHz ¥3 dB, Driver are 10" woofer, 4% mid-range and 1” dome tweeter,
Recommended retail price $498 pair. A unique feature of the HD66 is the Vari-Q Acoustic
Plug, this converts the speaker from an acoustic suspension format to a bass reflex format when
the plug is removed. It also increases bass efficiency.

DECILINE AR

dbx nz
®

1.4 sy

mormrmn
hemDITON

A

dbx 117 dynamic range enhancer — a two-
channel expander/compressor enhances
dynamic range of records, tapes and FM
broadcasts simuitaneously reducing surface
and background noise.
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Model 6200 belt drive single play turntable has servo control. All
functions are automatic. Pitch control and strobe light assure
constant speed.

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Model 3200 preamp. This low noise, |

low distortion unit has less than 0.05% |

thd from 20 /-iz to 20 kHz. Frequency |
response is virtually ‘ruler flat’ over

the audio range (20 Hz to 20 kHz 1

+0.5 dB). Slide controls adjust bass, |

mid-range and treble output — wi_th |

selectable frequency turnover points. 1

|

|

|

|

|

|

1l

QUESTIONS

. What is a 'boffle’?

A mispelled baffle.

A rigid plate mounted behind the midrangs driver
in a bass reflex enclosure.

A peak in the response of a bass drive unit.

A boffin’s habitat.

A loudspeaker enclosure designed by Hartley

_ The dbx 117 compressor/expandor alters the dynamic

range of signals fed to it. Explain in less than 35 words
why this is desirable for realistic music reproduction.

. The running speed of Marantz’ 6200 turntable can be

adjusted by a control knob. Give at least two reasons
why this is a desirable feature.

. In 1963 a Chinese soprano lost her ability to sing top

notes. Her predicament was likened to a sailor serving
20 years in Long Bay gaol.

Sum this up — using no more {or less) than four words.

(Clue — the answer we have in mind contains a total of
11 letters).

5. Who wrote the following:

"Lord Finchley tried to mend the electric light
It struck him dead, and serve him right.

It is the business of the wealthy man

To give employment to the artisan.”’

Chesterton
Belloc
Elliot
Shaw
Gilbert

6. Experts generally agree that if an amplifier’s total

oooo 0O

goood

harmonic distortion is below a certain level the distortion

cannot be heard. What is that level?
(The Marantz 3200 has 0.05% thd).

0.05% O

0.10% O

0.30% w]

1.0% O

3.0% O
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(=] | [l w B = = V| ? [ 7 We would appreciate if you would also answer the following
™ T =l ) | LL e Al questions:

How many gramophone records do you buy each year?

7. What is the full address of your nearest Auriema dealer? I 1-10 a
| 10-25 0O
................................................ | 2580 0
, 50 + O
8. 1200 cents equals $12. But what else is it equal to? Keep , If your system cost more than $500 may we have brief
your temper answering this! | details (Use separate sheet please).
................................ | )
"""""""" | Do you intend to upgrade any of the following items this
9. Under average conditions what is the minimum change | vear?
in sound level that the average listener can detect? | Amp YES/NO
0.01dB 0 | Speakers YES/NO
0.1d8B 0| Cartridge YES/NO
1.0dB ol Turntable YES/NO
1.5dB O | Cassette Deck YES/NO
I.________________________I Tape Deck YES/NO
: ENTRY FORM ; CONTEST RULES
| | haV_e read and agree to abide by the contest rules | THIS CONTEST is open to all persons normally living in
I published on these pages. | Australia except employees of Modern Magazines and associated
companies,
| Name I Entries should be sent to ET!/Auriema Contest, Electronics
| """""""""""""""""" { Today iInternational, 15 Boundary St, Rushcutters Bay, NSw
2011 to arrive before Monday, November 29th, 1976,
| ADARESs g » RN EBN RS o 510w 5 5 A o & el { The contest will be judged by the editor and assistant editor
| of ETI. Their decisions will be final and no correspondence can
| | be entered into regarding their decisions.
| """""""""""""""""""" | Winners will be advised by telegram on the day the results
| are known. Their names together with the winning answers will
I .......................... P/code ... .. .. be published in the earliest possible issue of ETI.
| l Photostats or clearly written copies of the entry form wil}
| e | be accepted, if you don’t want to cut up your copy of ETI. Up
. | to four entries per person will be accepted.
T T T T T T e Plez:‘se pleas? make sure you include your name and address on
each page of your entry.
AURIEMA AGENTS

NSW & ACT
Allied Music Systems, guggo Hi-Fi, Jock Leate, Miranda Hi-Fi, Sonarta Music Service,
Crows Nest. Ll Hurstville, Gosford. Concord.
A= Electronic Parts Leeton Record Centre . T

Anno’s Hi-Fi, 4 g Miranda Hi-Fi, Selsound,
Orange. Sydney. Leeton. Bankstown. South Hurstville,
Arrow Electronics, Goodwins Retrovision, Macarthur Radio, Miranda Hi-Fi, Springwood Hi-Fi,
Sydney. Taree. Katoomba. Parramatta, Springwoad.
Car Radio & Hi Fi, Gramophone Shop, Milversons, Newcastle Hi-Fi, Wests (Burwood),
Wagga Wagga. Parramatta. Chatswood. Newcastle. Burwood.
Ron Chapman Hi-Fi, Hornsby Hi-Fi, Miller & Chaney, Record Centre, C. P. Walker,
Newcastle West. Waitara. Parkes. Griffith. Nowra.
Convoy Technocentre, Hupter Valley Electronics, Miranda Hi-Fi, Riverina Hi-Fi, Scotty Wallace
Woolloomooloo. Maitland. Miranda Fair, Brookvale, Forbes.
Douglas Hi-Fi, Kibblers, Miranda Hi-Fi, S°"Ia"a Hi-Fi, Pacific Stereo,
Sydney. Cowra. Liverpool. Wollongong. Manuka.
AR Soundcrafts_rnen, PRI Mackay Audio Centre e Te
Allans Music, North Cauifield. Brisbane Agencies, Macka; 2 Audio Services,
Melbourne. Southern Sound Fortitude Valley. ’ Burnie.

‘ " il ) .
Belmont Stereo Systems, Melbourne. Dixons Photographic, gsgaxlé::s Sties: Kingsway Audio,
Belmont. Southern Sound Rockhampton. ’ ) Launceston,
Caminsound, Moorabbin, Hi-Fi Shop, g:'::'g:sElectromcs, Quantam Electronics,
Sale. Tivoli Hi-Fi, Mooloolaba. ’ Hobart.
Electronic Parts, Kew. lan Jones, - United Electronics,
Melbourne. G. W. Williams, Nambour. SOUTH AUSTRAL Hobart.
Haiden Demaj, Dendenong. Ipswich Hi-Fi, Blackwood Sound Centre, United Electronics,
Wangaratta. Ipswich. Blackwood. Launceston.
Lance & Yorke, AYEENSEAAD Tel Air, Sound Dynamics, Wilis & Co.,
Ballarat. Audio Laboratories, Brisbane, St. Peters. Launceston.
12 ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1976




NEW ETI FEATURE

This is an experimental feature. We're
offering our existing advertisers free
space sach month to offer goods or

mark-uo

services, substantially cheaper than
normal. ‘Substantially’ begins at 15%

—there’s no lower limit!
in theory everyone wins. You buy
things cheaper — advertisers ssll more

at zero expense — with luck we sell
more ETls. ’

Offers expire Oct. 30, 1976 unless
otherwise specified.

1f it works we’ll keep it as a regular
feature.

Advertisers — ring Collyn Rivers on
33-4282 for details. (Companies not
normally advertising may take space

in this feature at our normal rate of
$70 per insertion).

SCIENCE KITS
designed by
BELL TELEPHONE LABORATORIES US.A.

CRYSTALS AND LIGHT
Explains interaction of
crystals and polarising light
and how to construct your own
polarising microscope

FROM SUN TD SOUND
Contains all materials and
information necessary to build
a solar powered transistor oscillator

SPEECH SYNTHESIS
An experiment in electronic speech production

All reduced from $14.95 to $10.95
until stocks cleared. Add $1.65 for postage.

ELECTRO TECHNICS PTY. LTD.,
36 PARK STREET, SOUTH MELBOURNE, 3205. 699-2716

GREAT OFFER ON
STUDIO QUALITY CASSETTES

Chromium Dioxide Tape made by famous manufacturer,
but unbranded

17%% Discount —
C90 Normal Price $3.40
Offer Price $2.80
Minimum Quantity 10
HUDSON BAY MARKETING CO., DEPARTMENT F,

O. BOX 250, CABRAMATTA 2166
Tel: 727-7445

Postage Rates:
NSW $1.20 plus 10c per ten

VIC,SA, QLD $1.75 plus 25¢ per ten
WA, TAS, NT  $1.90 plus 40c per ten

See ad on page 93

= [
~ HANDY 1C TEST GLIPS

p&r  LAST YEAR OVER $1.00 EACH!
s0c.  CURRENT CATALOGUE PRICE 75¢c.

Incredinle special: 4 for §2 ="
DICK SMITH ELECTRONICS

PO Box- 747, Crows Nest NSW 2065. (Tel 439 5311)
STORES AT: 162 Pacific Hwy Gore Hill; 125 York St
Sydney; 361 Hume Hwy Bankstown. INTERSTATE:
166 Logan Rd Burranda,Qld (391 6233) and 656 Bridge
Rd, Richmond, Vic. (42 1614),

ETI 444 5 Watt
Stereo Amp.

(Ses June "76 ET1) Some kits L0800
still available. w >

to clear $38 +3$3 P&P.

Freiaris

ELECTRONICS PTY LTD

4th Floor, Ryrie House,
15 Boundary St., Rushcutters Bay, 2011
Phone 33-5850.

Teleprinter Equipment
EX-GOVERNMENT
WDRKING AND TESTED
SET TD 50 BAUDS

Deduct 20% from prices
below for orders over
$100 total value placed
prior to Xmas 1976

CREED — Model 7B
Page Printer,
C/W Keyboard $120

TELETYPE — Model 14
Typing Reperforator

Strip Printer $80
TELETYPE — Model 14TD
Tape Reader $50

TELETYPE — Model 15

Page Printer,

C/W Keyboard $100
TELETYPE — Model 19

Page Printer, C/W Key-

board and Tape Punch $150

TELETYPE —
Reperforator $80
Also available, prices on

Interstate or Country Orders, add
$5 per machine to cover carton-
ing, strapping and delivery to rail.

NETWORK ENGINEERING
& BUILDING COMPANY
492 JONES STREET
ULTIMO, NSW 2007
Phone: 211-4630
P.0. Box 99, Pyrmont, NSW 2009

Reperforators — Machines for
Spares.

AUDIO
PROJECTS
FROMETI

Normal price
$2.00

Last few to
clear $1.00
(plus 40 cents
postage).

Electronics Today
International,

15 Boundary Street,

Rushcutters Bay 2011,

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1976
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‘Scopetestyourcar

How to use your ‘scope to check out a car’s carburetion and ignition systems.

FIRING
LINE

IE —
POINTS

l/ CLOSE

I OPEN l
\ls
J—=

i
l | l
I | I l
| - 1 { I
| b1 | I | L
DWELL
I / f l SECTION" l
FIRING
SECTION
INTERMEDIATE
SECTION

AUTOMOBILE ENGINE TUNING IS A
grossly misused and misunderstood
operation. To many it implies some
esoteric knowledge or ability — of

listening to an engine and somehow ,

deducing that the ignition must be
advanced — or the mixture strength
richened a bit on the front carburettor.

In reality it consists almost entirely
of ensuring that ignition and
carburetion is adjusted to the vehicle
manufacturer’s specifications.

No more — no less.

But to do this it is virtually essential
to use at least some basic instrumenta-
tion; a dwell meter, a tachometer, a
good exhaust gas analyser — and pre-
ferably an ignition analyser.

Many car enthusiasts have at least a
tacho/dwell meter — but few have
access to an ignition analyser for such
devices are costly indeed. Nevertheless
if a few limitations are accepted
virtually any standard oscilloscope can
be used as an ignition analyser simply
by making a couple of very simple
capacitive probes — which can be as
simple as clothes pegs and a few square
inches of aluminium foil.

An ignition analyser displays wave-
forms from the primary or secondary
side of the vehicle’s ignition system.
Surprisingly perhaps, this waveform
provides information. not only about
the ignition system in general but also

14

about carburetion, and a number of
mechanical conditions. '

The analyser can do this because
the voltage required to fire a petrol/air
mixture in an engine is affected by
many different variables including air/
fuel ratio, cylinder compression,
ignition timing, ignition polarity, spark
plug gap and condition etc, etc.

THE SECONDARY WAVEFORM

The simple waveform shown at the be-
ginning of this article is a typical
secondary  waveform that is derived
from the secondary (or high voltage)
side of the ignition system. This wave-
form is the one most commonly used
since phenomena occuring in the
primary side of the system will be
reflected through the coil windings and
appear in the secondary pattern.,

Point A: is the instant at which the con-
tact points open thus causing the
magnetic field to collapse through the
coil’s primary winding. A very high
voltage is thus generated in the second-
ary winding and this continues to rise —
until a spark jumps across the dis-
tributor rotor gap and the spark plug
gap (point B). The voltage at which this
occurs is known as the ‘ionization’ or
the ‘firing’ voltage and may be any-
where between 5 kV and 15 kV depend-
ing on the factors outlined above.

Points C—D: after a very short time the

voltage drops substantially but the arc
is maintained (point C). The subsequent
section from point C to point D is
known as the spark line and when
viewed on a ‘scope the amount by
which this line slopes away from the
horizontal is directly related to resist-
ance in the plug and coil ht leads
(ignition suppression). A slope of 300
or so is OK — if it’s more than that then
it's worth checking lead resistance with
an  ohmeter. The total resistance
between the centre terminal of the coil
and the centre electrode of the plug
should not exceed about 20 k assuming
the rotor gap is shorted out of course!
Actual resistance is not critical but
anything more than 30 k may cause
problems. Resistance over 50 k almost
certainly will,

Point D: the section immediately fol-
lowing the end of the spark line
(point D) should be a series of diminish-
ing oscillations. These should appear as
our illustration. If there are no oscil-
lations — or just or or two — then it's
a safe bet that there’s a shorted turn in
the coil. It may not have broken down
completely yet but it's a safe bet it
shortly will. (See also below).

Point E: is where the contact breaker
points close. It is essential that there is
a gap between the last oscillation of
the preceding section and point E for
otherwise the diminishing coil energy
will be fed into the now closed points
thus preventing the coil re-building its
magnetic field for the next cycle of
ignition.

A great deal may be learnt by study-
ing point E carefully, point misalign-
ment, point bounce, burnt points etc
may be spotted at this part of the
waveform. The correct waveform at
point E should be a short downward
line followed by six or so diminishing
oscillations.

Point F: magnetic energy will now build
up in the coil until Point F. This is in
effect the same point as our previous
point A but in the next firing sequence.
The section from points'E to F is

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1976



known as the dwell section and should
occupy roughly the proportion of the
total waveform as shown in our main
drawing. Dwell is adjusted by varying
the contact breaker gap and should be
set using a dwell meter.

SPECIFIC INDICATIONS

Firing waveforms should be observed
with the engine warm and running at
about 1000 rpm — that is about 400
rpm higher than normal tickover speed.

Check each section of each firing
sequence slowly and carefully. The
various figures shown in this article
indicate how specific faults will show
up.

FIRING LINE

All firing lines should be of roughly
equal height. If any plug is 10-15% or
more higher than the rest, connect a
jumper lead to earth and short out at
the plug terminal. If the firing line now
decreases the fault lies within that
cylinder — either a faulty plug or
unusually weak mixture (probably
caused by a leaking inlet manifold
gasket). If the firing line does not
decrease there is a partial open circuit
in the associated plug lead or that
lead is not making firm contact with
the connector within the distributor
cap.

If the firing lines are unequal on a
multi-carburettored engine check to see
if the lines which are higher correspond
to those cylinders fed by one common
carburettor. |f so it is probable that the
mixture from the carburettors is un-
balanced. A further but less common
fault that may be spotted this way is
an eccentric distributor cap — the gap
between rotor and distributor contacts
being wider on one side than the other.

At some time during the check
’'snap’ the throttle wide open momentar-

ily, meanwhile watching the firing lines.

They should all rise by about the same
amount. If one or more lines rise
substantially higher than the others then
there is an open circuit plug lead or
resistor, a wide plug gap or badly
deteriorated plug electrode.

One or more lines staying lower than
normal indicates spark plug breakdown
or insulation breakdown in the circuit
concerned.

COIL OUTPUT AND
INSULATION TEST

While the engine is running disconnect
a plug lead and observe the firing
pattern for that cylinder. The firing line
should rise to about two to three times
its previous level (to about 20 kV) and
should extend below the base line by
about half the upward distance.

If the firing line is short or inter-

FIRING LINE INDICATIONS

10KV
5KV
—5—3—6—2—4—1
1 1 I |
O KV &
Normal pattern:

Note that the firing line for cyl. 1 appears
at the extreme end of the trace. The remain-
ing cylinders then appear in engine firing
sequence.

5KV

o

okvid | W -1 ¥
| A £l o uh 2 gl 4 guN AN AR Al

Firing lines even but high:
Excess plug gaps, rotor gap, break in coil
ht lead, mixture too lean ignition retarded.

15KV

10KV

5KV

O KV-

Firing line high on ONE cylinder:
Break in plug lead, broken electrode in
spark plug. To test short plug — if line
drops, problem is within cylinder.

5KV

i

.
|
}’l Lﬂt_“

| 6.l o aul o ull 2 anl o NN A Gul A gl ol

0KV

Firing lines uneven:

Break in plug leads, worn plugs, burnt
distributor cap contacts, uneven air/fuel
mixture.

SNAP THROTTLE INDICATIONS

5KV

ol

oKV 1Y I |\ | )
12 ol sl A Agl A A o gl

All lines should rise but remain even.
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15KV

10KV

5KV

OKV-

One line breaks up. Insulation break down —
probably spark plug fouling. Extreme cases
will show similar signal under normal

steady running.

10KV

5KV

O KV- o

One line rises above rest. Wide plug gap,
partial break in suppression resistor, plug
lead etc.

CONTACT POINT INDICATIONS

0KV

Unusual p_oint opening signal (note hash
extreme right of picture} burnt or arcing
points.

T

OKVE{N’.—W———.

Spike on spark line. Point arcing caused by
faulty capacitor.

OKV-

Points bouncing probably caused by weak
closing spring.

A
oKV RYVSS

Vl'"

Points misaligned — or dirty.
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PICK upP
DISTRIBUTOR
CoiL
TRIGGER
A INPUT
2]

INPUT

-J- 10k

IIOOOpF
P -

1000pF EARTH

A simple pick-off can be made b y glueing short lengths of
split metal tube to a clothes peg.

Connect the ‘scope to the vehicle’s ignition

] 7 TO CHASSIS
system like this. M OF CAR

CONNECTING THE ‘SCOPE

A motor vehicle’s ignition system produces output voltages
varying from 3 kV to 20 kV or more. These high voltages
must be reduced to a workable level before coupling into
an oscilloscope.

The simplest way of doing this is via a resistive voltage
divider — however a capacitive divider will work equally
well (we are dealing with ac signals) and is simpler to
connect.

We can make one of the capacitors by wrapping a piece
of Aifoil — about 50 mm long — around the required lead
and connecting this foil to the scope. A more professional
approach is to glue a short length of split tube to a clothes-
peg — as shown in the accompanying photograph. This will
have a capacitance of about 1 pF — not much but ample for
the massive signals we are sampling.

A second capacitor of about 1000 pF should be con-
nected as shown. The capacitive divider thus formed divides
the input signal by about 1000:1 thus reducing the input
signal to a workable 3—20 volts. A 1 M resistor should be
connected across the 1000 pF capacitor to provide a dc
load.

The technique in use: Place the 1 pF capacitor over the
main lead from the coil to the distributor and connect it
to the ‘Y’ input of the scope.

If the scope has a trigger input this may be used to lock
in the ignition signal. Just make up a second capacitive
pick-up and place this around number 1 plug lead. Once
again use a 1000 pF capacitor as a divider but bridge this

capacitor with a 10 k resistor — not 1 M as previously.

Start the motor and adjust the 'Y’ gain and timebase
frequency to give four (or 6 or 8) complete firing sequences
across the screen. The first complete pattern will be number
1 cylinder and the rest will follow in the engine firing order.

All waveforms may be superimposed by expanding the
trace and triggering via the X input.

If the scope does not have a trigger input, synchron-
ization is slightly harder to achieve. Number 1 cylinder may
be identified simply by shorting out that cylinder
momentarily.

When the scope is connected as described above, the
ignition waveform will appear inverted relative to that
seen on a commercially produced ignition analyser — and
the waveforms shown in this article. It is surprisingly easy
to adapt to an inverted picture, however if this is found to
be a problem it can be remedied simply by coupling the
signals into the scope via a simple 1:1 transformer. Details
will vary from one scope to another but all that is basically
needed is two coils of wire taped together. It may be
necessary to reduce the 1000 pF capacitor/s to 470 pF.
Just connect the secondary to give the correct picture.

If possible arrange to calibrate the scope’s vertical axis
so that the magnitude of the signals may be measured.

This is best done simply by taking average indications from
several vehicles and ‘calibrating’ by transferring data from
the graphs in this article. The result may not be accurate
but only a rough guide is required.

‘Scopetestyourcar

show various fault indications. Note

mittent — or if the lower section does
not appear — then there is an insulation
breakdown in the distributor cap, plug
leads, rotor or coil.

COIL AND CAPACITOR

A series of diminishing oscillations
should be observed at point D in the
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waveform. If these do not appear, or
are truncated, there is either a shorted
or crossed turn in the coil — or the
capacitor is breaking down.

BREAKER POINTS

Point E on the main waveform. The
drawings accompanying this article

however that faulty point action may
also show up at the point opening
position (A). Check breaker point
action with the engine running at all
speeds. Weak or incorrect breaker
springs will cause the points to bounce
— and this is readily seen on the scope
pattern.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1976
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COIL

With very few exceptions — notably
on some Citroens — the high voltage
side of a vehicle’s ignition system is
designed to have positive earth
regardless of overall vehicle battery
polarity.

The reason for this is that electrons
are emitted more readily from a hot
surface than a cold one so as a spark
plug centre electrode always runs
hundreds of degrees hotter than the
side electrode the ignition system is
devised. so that a negative potential is
applied to the centre electrode.

If this polarity is reversed, the
plug will require an extra 5 kV or more
to fire it — and that voltage may not be
available from the coil under heavy
load — or when running at light throttle
at high speed (remember a weak
mixture needs a higher voltage to ignite
it than a rich one).

If you are checking polarity on a
specialist ignition analyser then the
polarity is correct if the pattern is as

~ shown in the illustrations in this article.

-

k3

if you are checking it with a standard
scope (with no inverting device) then
the pattern should be upside down if
polarity is correct. (See inset for full

-

“ Y e g

{

Polarity is corrected simply by
réversing the coil terminals. (Incorrect
polarity is usually caused by a mechanic
replacing a coil intended for a negative
earth vehicle with a coil meant for a
positive earth vehicle — or vice-versa. It
may also, but less probably, be caused
by an incorrectly manufactured coil, or
less likely, by the vehicle’s polarity
being accidentally reversed by the
battery being connected the wrong way
round).

MIXTURE STRENGTH

This section is intended for the lucky
man who has access to an exhaust gas
analyser and tachometer as well as a
scope.

If cylinder compre'ssion pressures are
identical, plugs in good order and evenly
gapped, and plug leads and distributor
in good order — then any significant
difference in firing line heights will
almost certainly be caused by differing
mixture strength from one cylinder to
another. g

The voltage required to fire a rich
mixture is substantially less than for a
weak mixture: for instance a 12:1 ratio

£

hi

ratio may need 7 to 9kV (typically).
Thus even quite small differences in
mixture strengths will be reflected

quite dramatically in firing line height.

The only accurate way to adjust
mixture strength is as follows:

Connect a tachometer to the engine
and adjust slow running to 1000 rpm.
Without looking at the gas analyser
adjust mixture strengths so as to
produce the highest tickover speed
whilst maintaining the firing lines at
an even height. If necessary reduce the
tickover speed to keep it around 1000
rpm. Finally richen the mixture a shade
untit tickover speed drops by about
50 rpm.

Then and only then — look at the gas
analyser. You should now have a read-
ing somewhere between 14:1 and 15:1.
If you haven’t then there’s something
wrong with the carburetion system —
an air leak in the induction manifold:
incorrect float chamber level: blocked
slow running jet or something.

Never ever tune an engine by using a
gas analyser alone — or in any other
sequence than that spelled out above.
If you do it's a certainty that sooner or
later you're going to start with one fault

B3 Aaul

explanation). may need 3 to 4 kV — whilst a 15:1 and end up with two or more. ®
T T
’ BBBBBBBBBBBBEBBBBBBBBBBBBBBBBEEEBBBBEBBBE
: :
> |
s STOCK CLEARANCIZ ”
g ) T4 4 — _ 4 g
g RANK AUSTRALIA ARE OFFERING FOR SALE g
50 THE FOLLOWING SUPERSEDED STOCK: 5@
> ' ‘ 59
x® . < §S
4 Plessey C100X-8 Wide range Electrolytic capacitors xe
af o speakers. Look at the spec’s!!! @ 000 MFD. e
§¢  Power handling 20w RMS” Fundamental 180v working upright mounting. >4
ES resid%nce 458th. VoicFe coil diameter 1". $2.40 each plus tax and freight. od
I ohms. Fr ncy response .
g 3”;;&3_ _agg?(Hz_ SRS e, . Hurry - limited quantities only. g
At the crazy price of $10.00 each plus tax if
ES applicable, and freight charges. Less 5% for glANRqrg%EVsng)mE g
®®  cartons of 10, limited quantity available. y
> o ecommendedenciosue. RANK INDUSTRIES AUSTRALIA: B2
kS o Power transformers fully o SYDNEY: (02) 4065666 » CANBERRA: kS
&9 shielded E Core Pri. 240V. (062) 952144 « NEWCASTLE: (049) 262466 ¢
89  Secondary, nominal 115vSat mmlrrfmm tamp ° %"5'533?\%2"567‘?2’2%283‘ &®
plus 1 x 6.3v at 1.2 amp. Suitable for use as ° £ .
g step down transformer for 110v appliances.  * ADELAIDE: (08) 2122555 PERTH: (092) 283933 g
e Price $25.00 plus tax and freight. ¢
K® ' 5®
S cuori7e RANK [
59 KOO X ES KO RS EY KO RS KO RO BRI K RO KT 5 EI RS RIS RIRIES AUSTRALIA
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MS$ Components

(Electronics) Pty. Ltd.

AT: 8a
.E.

ADING HOURS

ON-TUES-WED & FRI:
ORDERS UNDER $4.00 accepted. For replies please send

9am-5.30pm. THURS: 9am-7pm.
m-12 noon. C.0.D.'s: Please add $2.40 to posting fee.

THE GREAT NAME FOR ELECTRONIC (:E
164-166 REDFERN ST., REDFERN, P.0. BOX 156 REDFERN,

COMPONENTS IN AUSTRALIA
N.S.W: 2016 TEL: 69-5922 or 69-6912

»

(100v 1.2A) 20c
Red LEDS 20c

Please add
appropriate
p&p.

) bankcard
welcome here

NATIONAL
71-74 3"
LED Displays
Only $2.25

SOMETHING

NEW.... =

M.S.C. ame—

'HANDYPACS’

10 TO3 Sockets

10 TO5 Heatsinks

10 Car Radio In-Line
Fuseholder

5 14 pin D.LL. Sockets

36 Brass Spacers 5/16" x %' 50c

5 L.E.D.s RED

$1.

post & packing 30c Per 'Pac’.

OR ALL THE 6 'HANDYPACS’
FOR $4.95 plus P & P $1.00

)

S50c
S50c

$1.00
$1.50

25

7w
AUDIO
AMP
with thermal
shutdown.

TBA 810A

Only
$3.80

Complete with
data P&P 40c,
P.C. board to
suilt $1.00 P&P
40c.

AVAILABLE EX-STOCK.

Full
marine
radio

range of
hand-held

prices from $44.95

mobile,

also antenna’s &
fittings — Watch our next
advert for full details —

Digital
Alarm
Glock

by N.S.

Pt. No. MA-1002B. 12 HOUR. 24 HOUR also available,

‘Clock on a Chip’ 4
%" LED 7 segmen

simply add transformer, switches and/or ear piece. Features adjustable

brightness ‘’snooze
indicators. Supplied

tion notes. Transformer to suit: $4.75 p&p 1.50.

SPECIAL PRICE $11.50 p#p 50c.

digit alarm clock. Read the time at a glance. Large
t display. Only 80x35x25mm. Ready to install,

alarm’. Fast & slow set facility, alarm on PM
complete, ready wired with data sheet & applica-

c.B.

INCREDIBLE
VALUE * * +

LOOK AT THIS LOT . |

We challenge any supplier to beat

this for value,

1 Single Slider Potentiometer

45 mm 10 KS2 LIN,

1 Single Slider Potentiometer

45 mm 100K LIN.

1 Single Slider Potentiometer

45 mm 1 KS2 LIN.

1 Dual Slider Potentiometer

45 mm 50 KS2 LOG,

Present day value of these are

around $4.50.

OUR SPECIAL OFFER
4 for $1.00 P&P 65c¢.

A

PLEASE REMEMBER
... WE CAN ONLY
ACCEPT ORDERS
TO THE VALUE OF
$4 & OVER (Exclusive
of post & packing).
SORRY, But invoicing
packing, Wages etc
forces us to adopt this
policy. TRUST YQU
UNDERSTAND.

‘INTERNATIONAL TIME’
DIGITAL CLOCK KIT.

A new kit with
extraordinary
efficiency. Easy to
build, and complete
with all necessary
components, including:
412" Digit flyorescent
readout (blue), Texas
TS3834 chip, speaker,
ready etched P.C.
board, switches, wire
and screws etc. Also has
snooze alarm and
seconds readout,
Supplied with
handsome moulded
ready-to-fit case.

NOW REDUCED
$32.95 p&p 2.00.

SPRING REVERB
UNITS

nt — 350 mA, Driving Coil
lmfﬁiance — 163., Pickup coil impedance —

10 , Frequencx response — 100 to 3000Hz,
Attenuation — 30dB, reverberation time —

25 to 30 msec, Dimensions — 253 x 36 x 26mm.,
ONLY $6.95 SAVE-SAVE-SAVE. P&P $1.25

ONLY FROM US AT THIS PRICE

ucTION
Specs: Input cur

7 TRANSISTOR + 2 DIODE RADIO
BY BENDIX

Completely ready wired with volume
control and switch. Large tuning dial

and complete with 3% 8 ohms .6 watt

speaker. Battery container included.

(Batteries not included) — READY TO

GOl
M.S.C’s CRAZY PRICE!N

$3.85 each or 2 for $6.50. P&P $1.50.

Ay

TRIMMING POTENTIOMETERS
SPECIAL PURCHASE (Design Council Award 1976)

EGEN (UK) WIRE-WOUND

The potentiometer consists of a single layer of resistance wire
wound on an insulated former and housed in an open plastic
moulding. Extremely compact with integral knob. Suitable for
Electrical & Electronic circuits for occasional current and Voltage

adjustments. Ratings: at 40deg. C 4 watts; at
70deg. C 2.4 watts. Dim: 20 x 19 x 22mm.
Only in the following values . . . 100§} — 2208) —

470
Please add appropriate POST.

— 1KEL ONLY 50c each or the 4 for $1.76,




WIN THIS BWD 504
6 MHz 0SCILLOSCOPE!

Fill in the coupon below and send it to £T1/BWD contest, Modern Magazines, 15
NSW 2011, to arrive by 1st November 1976.
The winner will be the sender of the first correct entry drawn after that date.

Boundary Street, Rushcutters Bay,

SPECIFICATIONS — BWD 504

80 x 100 mm graticule printed on light
blue filter.

VERTICAL AMPLIFIER: Sensitivity:
10 mV to 50/cm in 12 calibrated steps of
1,2,5,10 sequence,

Bandwidth: dc to 6 MHz, —3 dB.
Typically —6 dB at 10 MHz. Rise Time:
55 nanoseconds. Input Impedance: 1 M
& 30 pF. Calibration: Better than 5%
including 10% line variation.

Max. Input: Fully protected to £400 V
from dc to 500 kHz at any attenuator
setting.

TIME BASE: Range: 0.5 { sec to 0.1 sec/
cm in 5 decade ranges plus additional
0.5 {4 sec range.

Calibration: <5% with vernier at Cal.
Vernier: 12:1 continuous control between
each range.

TRIGGERING: Auto-lock with no manual
controls. Sensitivity: >> 1 cm deflection
10 Hz to >> 10 MHz typicall to >> 15 MHz
at2cm.

LF. trigger extends below 5 Hz with
2 e¢m deflection. Trigger circuit locks to
the mean value of the displayed wave-
form.

HORIZONTAL AMPLIFIER! Sensitivity:
Approx. 500 mV to 50 V/cm continuously
variable.

BANDWIDTH: dc to 1 MHz, —3 dB
Input Impedance: 100 K€2and 20 pF. XY
Phase Shift: <3° from dc to 50 kHz,

AC mains in Australia is nominally 240 V; what we want to

4

Which patterp is the odd one out?

know is the peak, the average and the rms voltage. Are they |
(A) 340, 185 & 120; (B) 240, 216 & 185; (C) 240, 185 &
216; (E) 340, zero & 240?

TICK: ONE BOX ON THE COUPON

Where was the prize in

contest made?

Palo Alto, CA, USA.
Reading, UK.
Tokyo, Japan.

Cc

G

A @ | |
E
D
Hamburg, Germany. \
Mulgrave, Victoria, i
TICK ONE BOX ON THE COUPON

Australia.
BOX ON THE COUPON

B

@
T

G T

e

TICK ONE BOX ON THE COUPON

y Two of these _y
A
could give —
_3J ( )this
A
A7 (B)
\ (C)
~~ (D)
(E)
B /\/ \; TICK ONE
(.
c \ﬂ@
P
p (U
B
N
TICK ONE BOX
ON THE COUPON
pupeeegmy =—gmmmgs——— P XL L makam

_CUTOUT THIS COUPON— — — - — — e e — — e em — — e —— — — = = 7

—H—ﬁ AND SEND TO ETI/BWD CONTEST, MODERN MAGAZINES, 15 BOUNDARY
A STREET, RUSHCUTTERS BAY, TO REACH US BY NOVEMBER 1ST 1976
B ‘ FILL IN THESE SECTIONS

T TS L SR SR PR P SR L N b i
C

ADDRESS . .« cvneirmesrsamneddvmmssacdenayans a(i5 o hdh dacsair
D B oW B PE. A TR ISNT F AP s s AR L s FHSTe b p @ AT I R T N ]
o R TR (YR (SR [T RO e R e A N e Ty LY o
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The M6800 Microprocessor

with terminal and power supply

for less than a thousand

The Micro 68 computer —

hex address
LED display

Power supply —
110V or 6v ac

RAM-—128 bytes but
on-board space for
another 768 bytes

Monitor Program in ROM

hex data
LED display

bucks ?

Two PlAs, one for keyboard
& one for display

One PlA available to
drive external circuits

hex keyboard

6800 MPU

Data & address buses available
for peripherals

...would you believe $430!

Monitor Program —
Contains routines needed to load, inspect & change data in
the RAM so programs can easily be written & edited.

Memory —

Plugging in 6810, 128-byte, RAM ICs expand the memory on-
board to 768 words, but the full addressing capability of the
M6800 (64K words) can be used utilising external memory
cards.

for more information contact

AMPEC ENGINEERING CO.

Ideal for Teaching —

Learn to program the Motorola 6800 — 72 instructions, binary
or decimal arithmetic; loading, storing, shifting or rotating
data; conditional or unconditional branching, interrupt or
stack manipulations.

PIA interface —
The PIA universal interface is available to control externat
circuits, either as an input or an output device.

42 The Strand, CROYDON, N.S.W. 2132. P.O. Box 18, Strathfield, 2135. Cables: AMPEC Sydney.
Telex AA27136. Ph: (02) 747-2731, 74-8063. MELBOURNE: Arlec Instruments Ph: (03) 569-6984.

20
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Three ETI projects connect up to make a

MICROCOMPUTER

TERMINAL

Here we release plans for three projects soon to be published in ETI. Together
they make a computer terminal which can directly replace a teletype (as far as

the computer is concerned).

. IN THE LAST FEW WEEKS WE HAVE
had quite a few enquiries from readers
Wwanting to know what projects we have
lined up in the microcomputing area, so
we decided to publish our plans so you
will know what to expect.

We feel that the most-wanted project
at the moment is a terminal which looks
like a teletype as far as the computer
is concerned. This can be then used with
an evaluation-board computer (using the
monitor program to the full), a home-

made computer with a teletype inter-
face, or with a ready-built machine.

The approach we chose is illustrated
in the sketch — we will use a domestic
TV set for the display and an alpha-
numeric keyboard as an input device.
The sketch also shows that we are
planning to make the terminal in three
parts. Each part we designed as a project
in its own right using standard codes
and levels at points of interconnection.
This will enable readers to build only

Domestic TV set.

8line databus
+ Strobe

MobuLe

PROJECT &,

ASCI|-~ENCODED

KEvaonrp

LPROJEET Zo

R

Slwe dala bus
+ strobe
CTTL lovel )

R

COMPUTER 1oy

~any co'“?"fcr =
facrlity

TTY line
Tesmanal »
Computer

SemAL ~PARALLEL ~SERIAL
INTERFACE T

PROJBECT 4.

OTHIER PROJECTS

(buch as Casseliz Reeoveler
Lntecfac) _

cau connect inle 1iis
5\]5/'(/;« at any of The
four v pounts au
Fryect 1 (Semal tramsant,
sevial @irL, ol bansrt

N parallll riadve ).
:J

Sketch of microcomputer terminal projects.
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the parts they require if they intend to
use other equipment in their system.
The modular design makes it easy to
add other peripherals at a later stage
(for example an ASCH printer could
parallel or replace the TV display).

The method we have adopted,
making a teletype substitute, is not the
simplest way of using a TV display and
an alphanumeric keyboard with any
given microcomputer. It would be
simpler to connect a display module
directly to the data bus of the com-
puter but individual designs would be
needed for different microprocessors.
Our terminal can be used with any
microprocessor — we feel this is im-
portant for our first microcomputer
project.

There are three projects we will
publish:

1 Serial-Parallel Interface: This device
will handle the TTY input and output
lines and provide parallel lines for the
data to be transmitted or received.

2 Keyboard: - This project will enable
you to buy a computer keyboard
equipped only with switch contacts
and furnish it with the electronics
required for ASCIl operation. The
output will be capable of driving several
TTL loads or connecting directly into
the serial-parallel interface.

3 Display: This project will be designed
with low-cost and availability of com-
ponents as the main criteria. It will
store characters as they arrive (coded in
ASCIt) on its parallel input bus and
from its memory it will generate the
video signals required to display these
characters on the screen. Although
intended for use with a microcomputer
this project can be incorporated into
other systems — for TV caption gener-
ating, for instance.

We will start publishing construct-
ional details of our terminal projects
as soon as possible. ®
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. How to put down the music
without putting the music down.

P

3

If you're serious about what you record,
you should be just as serious about what you
record on.

Which is why you should consider
BASF tape for your reel to reel. Or cassette
deck. Or both. BASF tape and cassettes are
made in Germany and come with an
unconditional replacement warranty*

The warranty says a lot about the kind
of quality reproduction you can expect from
BASF. But you'd be wrong to think it’s
strictly for professionals. It’s at home in the

- smallest reel to reel or cassette recorder.
Ask for the BASF tape or cassette that suits
your equipment best.

: If you'd like a ready-made example of
- BASF quality, look for the range of BASF .
- pre-recorded tapes and records.
o *Not uppheable 10 pre-recorded tupes and reconds.

 Forthebestin tape,you've
- gottospellitout. BASF

2 o aan

& ferrochrom = |

- *BASF Akdier 16700 Lixiwigshafen Rhain, Federal Republic ot Garmany.

If cassettes are your bag, this is your Box.

A BASF Hobby Box is packed with goodies. Splicer. Scissors. road. And only $12. There’s also a Hobby Box for reel to reel buffs too.
Tweezers. Marker. Screwdrivers. Leader tape. L-clips, and more.  Sole Australian Distributors: Maurice Chapman & Co. Pty. Ltd.,
All you need to have a whole lot of fun and to keep the show onthe  Hordern Place. Denison Street, Camperdown, N.S.W. 2050, tel. 5163366.

PKBS10.FPM.C
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Viicroprocessors

MICROCOMPUTER
FORTHE
PROFESSIONAL

In the last couple of issues of ET| we have looked at the microprocessor iC and
the evaluation kits that are available from the manufacturers. We have looked at

these products from the point of view of the amateur with a limited budget.
In this article Ed Schoell of National Semiconductor in Melbourne looks at

what microprocessors have to offer the professional user with a specitic application
in mind. He goes beyond the 8-bit evaluation card and discusses 16-bit systems,
development systems, assemblers, and training schools.

IN THE LAST YEAR OR SO, THE
microprocessor, as a design tool for the
electronic engineer, has become noticed.
This is only the tip of the iceberg — in
the next months and years its presence
will be feit to a much larger extent.
Most digital design engineers and tech-
nicians will find that the microprocessor
offers them the design flexibility and
the power of problem solution
equivalent to the change from using
individual resistors, capacitors and tran-
sistors {or valves!) to make a flip-flop
to now using a DM7474 (and having a
spare thrown in). :

This article discusses some of the
development aids available for micro-
processor system design, how these are
used, and how a typical system is put
together.

THE FIRST STEP:

Should | use a microprocessor?

As with most things in life, the answer
is "it depends”! It depends on a lot of
things.

The questions to be answered are:

1.1s my problem mathematical or
logical in nature?

2.Do | have a variety of inputs and
outputs to be examined and/or
controlled? )

3.Do | need to be able to vary the
control and system parameters easily?

Changing a program is often a lot easier
than carving up a printed circuit board.
4. Is it going to be more economical to
use readily available microprocessor
printed circuit cards, than “doing my
own thing”? (Taking ‘‘off-the-shelf”
cards saves having to do a lot of hard-
ware development. Often, only a
custom interface card is needed — the
rest of the system wuses standard
module and custom software
{program) stored in field-programmed
PROMs.)

1f a project is being rushed often a
microprocessor approach allows the
custom interface boards to be designed
first, to interface to standard bus con-
figurations, and to be checked out from
a control panel and go to final pro-
duction. The program writing can
proceed at a more leisurely pace, and,
as the programming of PROMs takes
only a few minutes, a last minute
change of program {(or changes of mind
by the customer!) can be accom-
modated relatively easily.

1f a production run is anticipated,
the first units can go out to the field
using PROMs (reprogrammable if
necessary), and minor changes can be
made after field and salesman’s com-
ments likes/dislikes are evaluated. -

Production can then-proceed using
factory programmed “’fast turn around”
PROMs {or-ROM:s) for added economy.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1976

THE SECOND STEP: which one?

Of the range of microprocessors avail-
able, the chances are that there’s more
than one (from different manufacturers)
that could do the job. There are two
areas which must be analysed:

1. Microprocessor Characteristics:

(a) Word width. Obviously taking a 12,
14 or 16-bit data word from a counter
or A/D connector and working on it
with an 8-bit microprocessor adds a lot
to program complexity. Similarly the
complexity of the maths greatly
increases as multiple-word arithmetic
becomes necessary. The 16-bit PACE
microprocessor gives the mathematical
capability in single-word operations and
so makes handling of 16-bit data easy.
On the other hand if 8-bits or less of
data are used, (implying accuracy of the
order of 1%) an 8-bit microprocessor is
probably appropriate.
{b) Logic power of instruction set. If
the microprocessor is to be used to
handle inputs and outputs logically
(i.e. to simulate relay “trees”, etc) the
power and flexibility of the logic
instructions must be examined. Logic
AND, OR, and EXCLUSIVE-OR oper-
ations are needed here, preferably
directly from input devices. The
National Semiconductor SC/MP micro-
processor has a particularly powerful
set of these instructions, being capable
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of doing AND, OR, X-OR, as well as
ADD, COMPLEMENT-and-ADD and
DECIMAL ADD from any of 65,536
peripheral addresses, memory addresses
or from the extension register to the
8-bit accumulator. Data can then be
output from this accumulator to con-
trol relays, etc, using the "STORE"”
instruction.

{c) Microprocessor speed. Obviously
speed is applications oriented —
although often speed comparisons are
made blindly, ignoring the factors like
efficiency of instruction sets (how
much work the machine actually does
in an instruction) and interface ease.
However it is often possible to make an
intelligent decision as to how to inter-
face a particular peripheral:

For example, if we want to talk to a
communications line (for remote data
transmission) we can have the micro-
processor doing this "bit serial”, at say
1200 Baud. This means the micro-
processor has to fook at the line 1200
times a second to take data in, and then
form an 8-bit data word and store it
again. Alternatively, by adding a $5
device (a UART) to the system the
imicroprocessor only has to look at the
data 120 times per second and the
UART does the fast work. The micro-
processor speed requirement is reduced
by a factor of 10.

In a lot of industrial applications,
where heaters, pumps etc are being
controlled and relays are the interface
elements speed is a "red herring”’ —
times are measured in seconds or
minutes and a slower microprocessor is
quite adequate.

2. Back-up facilities:

The other thing to be considered when
choosing a microprocessor is who you
are buying it from. Obviously a com-
pany with technicai backup and support
in Australia is a better bet than an
"agency” type organization. If the
vendors are doing development work of
their own in Australia, so much the
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