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A new dynamic generation of
Maxell tapes.

When Maxell announces an improvement in the quality of its
tape, you can bet the improvement has to be pretty dynamic. In fact,
we think our new generation has even gone beyond our own standards
of superior sound reproduction.

Take our high level (CrO2) position tape — the UD-XL 1.
Maxell engineers have succeeded in expanding its dynamic range in the
middle-low frequency range by 1 dB, while also pushing its sensitivity
by 1 dB in the high frequency range. Then look at our normal position
UD-XL I, UD and LN tapes — our engineers expanded the dynamic range
at all frequency points, while also boosting output in the high frequency
range. The new dynamic range, of course, allows for better music
reproduction even for LN-type tapes.

On the UD-XL I and I, we also added an exclusive shell
stabilizer for significantly improved tape running and track positioning.

One thing hasn't changed on all Maxell tapes — our functional
features like 4-function leader tape, replaceable index labels for UD-XL
series tapes and Maxell’s through-production system — your guarantee of
quality and superior sound reproduction.

Tape selector position UD-XL I, UD, LN: Normal position (Normal bias/120 usec. EQ)
UD-XL I: High ievel position (High level bias/70 usec. EQ)
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For details on all Maxell- Recording Tape write to Available time length UD-XL I: 60, 90 min./UD-XL II: 60, 90 min.
Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90, 120 min./LN: 60, 90, 120 min.

Distrlbuted by .
HAGEMEYER maxaeill.

simply excellent
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THIS MONTH we have quite a diverse range of interesting articles, projects and reviews for you. From satellite
business systems to a metal detector, from a simple siren project to the trips and traps in subjective equipment
reviews,

The feature project is our new metal detector. While our 1977 induction balance metal detector (ET1-549)
is still a currently popular kit, the current design is quite different in a number of ways. |t exploits the
old BFO technique in a new way and is considerably easier to construct — especially if you are a
newcomer to this sort of thing. Happy treasure hunting !

Satellite business systems will provide unrivalled communications facilities for
US companies in the very near future. Undoubtedly the concept will spread. Be
prepared for the future today. One branch of Australia’s Commonwealth Scientific
and Industrial Research Organisation is currently very active in the geophysical
exploration arena — this country has some unique problems when it comes to finding
and exploiting our natural resources. Our other feature this month tells the story of
SIROTEM, a remarkable geophysical exploration instrument (electronic - naturally)
designed here, that has swiftly gained both international acclaim and commercial
acceptance. 1t's a success story that deserves recognition.

On the hi-fi front it seems that the long-awaited commercial introduction of
digital sound equipment will be further away than most people had hoped.
Standards pose the most significant problem. For an insight, commence reading on
page 108. In Sound reviews this month we have quite a surprising report on the
Koss Pro/4 AAA headphones plus the promised review of the Technics RS-M63
cassette deck and a preamp/amp system — Akai’s PS200C and PS200M, of convent-
ional design, ‘built like a battleship’, with solid performance.

The question of subjective equipment reviewing as an art/science is raised in
the gullible listener , commencing page 135, and correspondent John Gardiner
provides much food for thought.

See you here next month.

Roger Harrison, Editor
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TRANSFORMERS

AL 7VA/6 6V C.T. or 3V
AL 7VA/9 9V C.T. or 4.5V

AL 7VA/12 12V C.T. or 6V
AL 7VA/15 15V C.T. or 7.5V
AL 7VA/18 18V C.T. or 9V
AL 7VA/24 24V C.T.or 12V

AL 7VA/30 30V C.T. or 15V

All Models Rated At 7VA.

Features:
Insulated to AS C126
PCB Mounting Pins

Pin Compatible with other
Current Models

Mounting Clamps available for
non PCB applications

Modern Welded Stack

Fully enclosed windings

Size L.49mm, W.35mm, H.34mm.
Weight 0.23 Kg

Also available in 10VA with similar
dimensions for O.E.M. Quantities.

S.E.C. certificate of suitability to ASC126.

A+R Electronics Pty Ltd

30-32 Lexton Road,Box Hill.Vic.,3128,Australia. Telex:32286.

A MEMBER OF
THE A4R-SOANAR

NSW: 7896733
- s STH. AUST: 51 698]

VICTORIA: 89 0661 QUEENSLAND: 525421

WEST. AUST: 3819522
HONG KONG: (3)89 127
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The Tools.

from
Cooper The Toolmalker.

Weller industrial SPI non-temperature
controlled soldering irons, with nickel plated
copper tips, stainless steel barrels. Impact and
heat resistant handles are lightweight.
Available in 25 or 40 watts.

The Weller WTCPN soldering station is
temperature controlled and combines high
volume capability with precision performance.
The low-voltage T'C201 soldering pencil employs the
exclusive ‘closed’ loop method to control maximum
temperature and protect the sensitive components.

@ Lufkin

zemzezzr  The Cooper Group 4

Tol 2185, Twiex 56005 CRESCENT: LUFKIN<NICHOL SON - WELLER-WISS - XCELITE
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phones take someé peating too!!!

N.B. MARUNI micro

MARUNI

SUPERLATIVE HEADPHONES AND MICROPHONES

THE MARUNI CORPORATION

297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 ® TELEPHONE, 645 2079 ® TELEX 32571
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Switch on for teletext!

Teletext officially went into service around Australia on
Monday 4 February, just as we went to press.

Television stations have
been broadcasting experi-
mental Teletext transmis-
sions since March 1977.

The Minister for Post and
Telecommunications, Mr Tony
Staley, launched the service at a
ceremony in Sydney's Com-
monweaith Centre.

“This opens a whole new di-
mension in television in this
country,” he said.

Channels 7 and 9 in Sydney
and Melbourne are transmitting
hundreds of ‘pages’ of Teletext
data already, including news,
sports, cartoons (!), financial
and weather information. The
data is continually revised.

About twenty capital city and
regional stations have Teletext
services on their transmissions.

Philips issued a release im-
mediately following the an-
nouncement of the service, say-
ing that they could deliver initial
supplies of Teletext-equipped
receivers to retailers within 12
weeks.

Philips’ chairman and Man-
aging Director, Mr H.D. Huyer,
said that some 200 Teletext re-
ceivers had been produced at
their Clayton, Victoria, factories
and supplied to the Australian
TV industry over the past three
years for experiments with the
system.

Whilst add-on Teletext de-
coders are already available,

New electronics

™

STANDARD
COMPONENTS
PTY.LTD.

MANUFACTURERS

& DISTRIBUTORS

TO THE ELECTRONICS
INDUSTRY

s300
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Philips said they did not con-
template manufacturing one.
They estimate a teletext-
equipped receiver will be
around $300 dearer than a
standard colour TV receiver.

“Initially, Teletext will be con-
fined to the 63 cm (26™') screen
models and a 54 cm (22")
model will follow. We don't be-
lieve the nature of Teletext will
make it acceptable viewing on
small screen sizes, but we are
keeping our options open.” Mr
Huyer said.

Telecom was evaluating ‘in-
teractive’ systems — such as
Britain's Prestel, which allows
the individual subscriber to link
his television setby telephone to
the information computers.
Subscribers would have access
to virtually unlimited informa-
tion services, for a fee.

Mr Staley said that it would be
left to the marketplace to decide
the fate of Teletext and other
developments, such as Prestel,
which could be introduced in
Australia in three or four years.

Australian companies may
also provide printers to provide
users with hard copy of Teletext
information.

“When | was in France | saw
the prototypes of a system with
hard copy printers which may
make a form of electronic mail
available in the near future,” Mr
Staley said.

catalogue

Standard Components have
released their new 96-page
colour catalogue containing
over 5000 product lines.

Standards, renowned for. the
service they provide to NSW
country customers, have previ-
ously not had a catalogue of
products during their 20 years
in the wholesale electronics bus-
iness. The catalogue is easy to
use, cross-referenced, indexed
and is available for $3.00
plus 50 cents postage from
Standard Components Pty Ltd,
9 Hill Street, Leichhardt NSW
2040. (02) 660-6066.

‘Instant’ pc boards

Bishop Graphics Inc.recently introduced a new electronic
circuit packaging, repair and prototyping system, called E-Z

Circuit.

Designed for a wide range
of applications, from solid
state, digital and linear systems,
to analog circuitry, the new E-Z
circuit product line is ideal for
home hobbyists and ex-
perimenters, electronic stu-
dents and-circuit designers who
want to build “instant” printed
circuit boards, pc board pro-
totypes, or make pc board re-
pairs right on the spot.

Of particular interest to home
hobbyists and experimenters
are the fully illustrated, easy-to-
follow “how to” techniques, tips,
and directions included in the
new E-Z Circuit Technical Man-
ual and Catalogue.

With this unique line of
pressure-sensitive  copper
component mounting config-
urations, donut pads, tape and
‘cut-and-peel’ copper sheets

Wein or Wien?

It seems we did the gentle-
man who invented the
bridge named after him a
disservice by spelling his
name incorrectly in Lab
Notes in our December 79
issue.

Correct spelling of said gent's
name is Wien. Thanks to Mr

you can build a pc board pro-
totype or repair pc boards with-
out chemicals, artwork, photo-
graphy, screening or etching.

The E-Z Circuit copper de-
sign products are specially
suited to high voltage, high
speed applications, including
ECL systems, as well as sophis-
ticated applications involving
straight analogue circuitry.

Also included in Bishop
Graphics’ E-Z Circuit line are
multi-purpose epoxy glass
boards, designed to suit a wide
range of breadboarding and
prototyping methods, and pre-
shaped epoxy glass plug boards
which are specially designed for
use with E-Z Circuit's pressure-
sensitive copper design pro-
ducts.

More information from Cir-
cuit Components of Bexley,
NSW.

Suckau and Mr Mulok-Houwer
for pointing out the error of our
ways. We did attempt to check
the spelling but two separate,
well-respected, sources gave
opposite spellings. With a 50/50
chance of choosing the wrong
one, Mr Murphy (who wrote the
law of the same name) did his
bit, as usual.



Peter Sydenham

new head of

electronics school

ETI correspondent, Profes-
sor Peter Sydenham, com-
menced the 1980 academic
year as Head of the School of
Electronic Engineering at
the Levels campus of the
South Australian Institute of
Technology.

Professor Sydenham is the
author of our popular ‘Elec-
tronics It's Easy’ series (now a
three-volume book set), and the
‘Transducers in Measurement
and Control’ series published in
ETt over 1972/1973, later pub-
lished as a book by the Univer-
sity of New England Press.

He began his career as an ap-
prentice electrical fitter, qualify-
ing after five years with a 1st
Class Trade certificate from the
Adelaide Technical College in
1955. In succeeding years he
worked with the Nilsen Electric
Co, and the SALT, joining the
(then) PMG as a cadet in 1957.
During his time with the PMG he
undertook university study,
gaining a B.E. (Hons) degree in
1965, and in 1967 a master of
Electronic Systems degree,
from Adelaide University. At

Warwick University in the UK he
successfully completed a PhD,
awarded in 1969, and is cur-
rently preparing a subrnission
for a DSc atthe same university.
He returned to Australia in
1970 to take a position of Lec-
turer in Instrumentation at the
University of New England.
Since his original appointment
he was promoted to Senior Lec-
turer and lately as Associate Pro-
fessor, which was the position
he held immediately prior to his
appointment to the Institute.

Firms gear up for video disc

Trio-Kenwood late last year became the fourth Japanese
company to sign an agreement with Philips Eindhoven to
manufacture and market video disc players designed by the

Dutch giant.

Trio-Kenwood  followed
Pioneer, Sony and Sharp in
signing licensing agreements
with Philips. Trio have been
working on a video disc system
for several years but have not
announced a product. While
they are reported to prefer the
optical types (as per Philips)
over mechanical types (RCA,
Matsushita etc) it seems Trio are
attempting to acquire licensing
on RCA’s capacitive pickup
player.

Meanwhile, Magnavox began
their third test marketing of the

Magnavision optical video disc
player in Dallas, Texas late last
year. The firm estimates that by
1985 the total US market for
video discs will be about US$3
billion annually.

RCA, however, are holding
out until 1981 to introduce their
Selectavision player. They ex-
pect to have demonstrator
models to US distributors by
December this year and plan a
nationwide release in the first
quarter of 1981. RCA hope to
establish the Selectavision sys-
tem as the industry standard.

IBM research scientists-have
developed an experimental
electroplating technique
that uses the heat from a
laser to enhance the deposi-
tion of metal over smali
areas, offering a potentially
simpler means of producing
the small metal patterns
which form the baslis of mod-
ern electronic circultry. The
new approach could avoid
the need for the overlald
masks employed in conven-
tional photolithographic cir-
cuit fabrication.

According to figures out the
US busliness press, RCA pushed
past Sony to become last
year's VCR market leader.
Sony’s Betamax system,
launched late in 1975, had the
market to itself virtually for two
years. RCA hit number two posi-
tion in December 1977. The top
four in the US video cassette re-
corder market at present are:
RCA, Sony, National Panasonic
and Zenith. They are followed by
JVC, Curtis Mathes, North
American Philips’ Magnavox,
Matsushita’s Quasar, then
Toshiba and Sanyo. There are
eight also-rans.

Texas Instruments has de-
veloped a distributed com-
puting network called TI-
Score for the Lake Placid
Olympic organizing commit-
tee to provide the fastest and
most extensive sports re-
sults, processing and dis-
tribution method ever avail
able at an Olympics.

The results are automati-
cally printed on the elght
omni 800 model 820 KSR
terminals at the press
centres and are transmitted
to the wire services in New
York. In four event
categories, officlal verifica-
tion of resuits Is made by
another Tl product, the TI59
programmable calculator,
employing a custom module
developed to the specs of
LPOOC scoring officials,
and the PC100C printer. The
T159 will be used by scorers
to officially audit times and
scores in the Bobsled, Blath-
lon, Speed Skating, Cross
Country Ski-ing, and Cross
Country portions of the Nor-
dic combined events.

Peensnnnanswe Briefs %

A new UHF communication
system, designed to cope with
the Increasing volume of tele-
phone traffic along the rail link
between Broadmeadow and
Werris Creek in the north west of
NSW, will be supplied and instal-
led by Plessey Australia Pty Li-
mited. Referred to as UHF Trunk
Radio Relay System, it covers
250 km and is the second such
microwave link in the network of
the Public Transport Commis-
sion of New South Wales instal-
led by Plessey. It will be in opera-
tion by the end of 1980.

A similar system between
Broadmeadow and South Graf-
ton was designed and installed
by Plessey in 1978.

IBM Scientists (again)
have invented an experimen-
tal transistor microstructure
that could lead to a new form
of very-large-scaie integ-
rated (VLSI) circultry. Ex-
perimental circults fabri-
cated with the new struc-
tures show high switching
speed (0.8 nanoseconds),
high packing density and low
power consumption. Such
features are key goals of re-
search efforts almed at
further miniaturization and
Integration, say IBM.

Explosive expansion is the
forte of fast food chains, the pub-
lic service and the money supply
— ask any Australian
businessman, says Tandy.
Tandy Electronics has opened
68 dealerships in Australia since
the Australian Tandy Dealer
programme was launched in
May, 1978 (a rate of one per
week). Worldwide, Tandy oper-
ate more than 7 000 retail out-
lets, over half of which are deal-

ships, and recorded nett sales
of $1215 million in 1978/79.

What next? Realistic burgers
with all-beef patties, cheese, let-
tuce, onions, gherkin on Mic-
ronta poppy seed buns?

Japan plans to lead the
world in IC components —
and therefore in computers
and telecommunications —
by 1999, according to the §
New York Times. The plan Is
apparentiy the spearhead of
a national programme to
transform Japanese industry
from dependence on heavy
industries, such as steel and
cars, to advanced computer
flelds.
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What should | look for
In buying a computer

e Full application software

e Reliable hardware

e Hardware support

e Software support

e Competitive price structure

e State-of-the-art components
e Future expansion capabilities
e A solid company backing

e Australia-wide dealer network

We've got it all!

Dealer inquiries invited.

VeECLOR CRAPHC

Australian Distributors

AJ.& JW. DICKER
24 Woodfield Blvde., Caringbah. 2229 Sydney, N.S.W. Phone (02) 524-5639 (Telex) Dicker AA70182.
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World times/alarm watch

GFS Electronic Imports have just announced the release ofa
solar — world times — alarm watch.

Known as the Model 1700S,
it allows a user to easily read
the time anywhere in the world.

The 1700S is also a 12-
function six-digit watch. The
functions include alarm, day,
date, seconds, stop watch,
dual-standard time etc.

It has an LCD readout and the
watch has a small battery instal-
led which is automatically
charged by a built-in solar cell.

The case and band of the
1700S are manufactured from
stainless steel and the face is
glass. The band is fully adjusta-
ble with the watch itself being
water resistant.

The 1700S is currently avail-
able at $89 plus $2.50 postage.
Contact GFS Electronic Im-
ports, 15 McKeon Road,
Mitcham Vic 3132. (03) 873-
3939.

Australia’s largest commercial
solar powered communications

system installed

Lucas Industries has completed the installation of Austra-
lia’s largest commercial application of solar power for the
communications system along the new 831 km Tarcoola —
Alice Springs’ Railway (see News Digest, Dec. 1979 p.8).

In 1979 the Australian Na-
tional Railways awarded Lucas
the contract to supply solar
power for 23 radio repeater sta-
tions in the integrated
microwave-VHF radio system
along the railway.

This communication system
will enable train crews and track
maintenance gangs to have
continuous radio contact with
train control centres in Alice
Springs, Tarcoola and Port Au-
gusta. The use of solar power
for the communications was
selected by Australian National
Railways to eliminate costly
diesel fuelling and maintenance
procedures on the new line.

Further information on
Lucas Solar Power is available

Moves afoot
National Panasonic (Au-
stralia) Pty Ltd are moving
their Sydney head office
from Kensington to North
Ryde this month.

New address is 95-99 Epping
Rd, North Ryde 2113; (02)
888-1188.

Another relocation involves
Bell Instruments, formerly of
The Crescent, Homebush. They
moved in January to Garema
Circuit, Kingsgrove, 2208 NSW.
New postal address is P.O. Box
154, Kingsgrove 2208; phone
number is now (02) 750-6000
and telex is AA22540.

from Arthur Wookey or Richard
Collins, Lucas Industries Au-
stralia Limited, Battery Division,
1156 Nepean Highway, Chel-
tenham, Victoria 3192. (03)
93-0311.

Vo

e
'3

Suamry

f MEDIR v reamon
- ETSAr Y

s
e y/ k.
-
e
A 1 5
e -
AL

[
U ™G avp gy, we M

O
“
]

Versatile plug packs

Two ac adaptor packs released by Dick Smith Electronics
offer a very economical way to operate low-power dc

equipment from the mains.

One pack, designated the
M-9525, has a switchable 3, 6 or
9 volt output at 200 mA. A
“cruciform” connector is fitted
to the dc side. This four-way
connector contains a 2.5 mm
and 3.5 mm plug, and two ‘dc’
type plugs of different sizes. This
combination virtually ensures
compatibility with any suitable
appliance such as cassette
players, AM/FM radios, etc.

Cost of the M-9525 ac adap-
tor is $6.90 including tax.

The other adaptor (Cat. No.

The flasher

M-9514) is a9 V dc-only device.
Rated at 200 mA it is a very
economical unit at only $4.90
including tax. This unit is de-
signed specifically for applica-
tions where it will be used with
the one appliance all the time.
For further flexibility, both
units have a special polarity-
reversing plug and clear instruc-
tions as to how to use them.
Both units are Electricity Au-
thority Approved and are attrac-
tively packaged. Available at
Dick Smith stores and dealers.

A flashing LED indicator, featuring a built-in IC, was an-
nounced as available ex-stock from Electronic (distributors)

recently.

The device is ideal as a warn-
ing indicator on alarms, control
equipment, limit indicators etc.
A flashing light draws more at-
tention to itself than a standard
indicator.

The flashing LED is a gallium
arsenide phosphide type with a
diffused, red plastic lens. The
built-in IC flashes the lamp on
and off at a typical pulse rate of
25 Hz and can be driven di-
rectly by standard TTL and
CMOS circuits — no external
switching is required (it would
be ideal in January's Fuel Level

Alarm project, ETI-321).

The unit is rated to operate at
a maximum voltage of 6 Vdc
and luminous intensity is typi-
cally 1.2 med at Vf of 5 V. Emis-
sion peak wavelength is 650 nM
whilst peak current is typically
20 mA at Vf of 5 V (50% duty
cycle).

Free sample and data sheet
are available on written request
(on company or departmental
stationary) from Electronic (dis-
tributors) 2-3, 7/10 Joyce St,
Pendle Hill 2145 NSW. (02)
636-6222.
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SOFTWARE

ACCOUNTING PACKAGES

DEBTORS $330 GENERAL LEDGER $330
CREDITORS $330 PAYROLL $500

DIRECT MAIL $500 STOCKANVOICE $500

Packages are written in CBASIC Il in Australia. SOURCE IS AVAILABLE
(POA). Packages supplied on 8" or 5% disk and need 80 x 24 serlal
terminal, 48K RAM, 2 x 240K (min) capachty disk drives, 132 column
printer. CUSTOMISING AVAILABLE.

OPERATING SYSTEMS

CP/M VERSION 1.4 $145,

CP/M VERSION 2.0 $175 (Suitable for HARD DISK).

MPM VERSION 1.0 $305 (CP/M 2.0 extended for MULTI-USER).
CPM 374X $200 (transfers between IBM 3741 data sets and CP/M files).

LANGUAGES

C-BASIC Il $110 (Semi compiler).
BASIC-80 $305 (Microsoft Disk Extended Basic).
BASIC COMPILER $355 (down to HEXH).
FORTRAN-80 $405.

COBOL-80 $630.

CIS-COBOL $860 (includes full ISAM),
PASCAL/Z $400 (includes VARIANTS).
APL/ZBO $393.

ALGOL-60 $205.

Full ISAM file utilitles are avallable.

ASSEMBLERS

MAC (by Digital Research) $95.

SID (Symbolic De-bugger 8080 code) $85.
ZSID (as per SID but Z80) $105.
MACRO-80 (by Microsoft) $155.

XMACRO 86 (8086 cross complier) $300.
280 CROMEMCO relocatable assembier $130.
Z80 Development Package $103.

ZDT (Z80 De-bugger) $55.

DISTEL disassembler $70.

DISILOG disassembler $70.

EDITORS/WORD PROCESSORS
WORDSTAR (for Serial Terminals) $445.
WORDMASTER $130.

POLY VUE 80 (full screen editor) $140.

POLY TEXT/B0 (text formatter) $90.
POSTMASTER $150.

TEXTWRITER Il $130.

UTILITIES

SAVER (Re-constitutes flies erased by the CP/M command ERA.
Display/Alter information on disk sector by sector independently of file
structurel)

We have much more software (including comprehensive 3D
GRAPHICS) and it's all described in our comprehensive catalogue.

HARDWARE

POWER CONTROLLER Model A $460

Controls 6 channels 240 volts x 1.5A, 2 channels 24 volts DC x 3 amps.
Requires a computer with an 8-bit latched paraliel port.

16K STATIC RAM BOARD $400

Fully assembled and tested, 4 MHz, 2114 chips, no walt states, phantom
line capabllity, addressable 4K blocks anywhere In 64K, fully buffered,
meets S100 IEEE standards. Ideal for use with Sorcerer.

64K DYNAMIC RAM BOARDS $1,400

These S100 boards are completely compatible with Cromemco Sys-
tems.

DELTA PRODUCTS S100 CPU BOARD $495

Features: 4MHz Z80: 2 x RS232C serial programmable 1/0 ports; 1 x

8255 24 bit parallel 1/0 port; M1 wait state for 450nSec memory chips;

X?g!orms to IEEE proposed standard with memory management on
and A17.

DISK CONTROLLER — supplied with CP/M
MICROPOUIS $495 (5% drives).

MICROMATION $570 (8" double density).

DELTA PRODUCTS $570 (8" double density).

CROMEMCO D+7a $280

Features 7 channels of 8 bit analog-digital and 7 channels dlgital-
analog.

VECTOR GRAPHICS BIT STREAMER Il $310
3 RS232C serlal ports and 2 eight bit parallel ports.

MATROX ALT 256 $500

Produces 256 x 256 graphics display to Australian standards. Supplied
with SUBLOGIC graphics software. 512 x 256 display board and
character generator board are available, send for detalls.

NDK SERIAL/PARALLEL PRINTERS $3,500

Includes stand, 6 month warranty, 170 ¢ps, bi-directional

WORD PROCESSING PRINTER $4,085

Dot matrix printer that produces normal draft copy atup to 200 cps and
full wordprocessing quality at 40-50 cps. Can have up to 16 software
selectable fonts. At last, a general purpose printer — 16 cpi, 12 cpi, 10
cpi etc. Choose from 18 fonts! Send for details.

SHUGART SA801R 8” drives (ex-stock) $650
CASE with 2 x Shugart 8" disk drives, power supply, 8 slot S100
motherboard, Delta Products disk controller, CP/M (available for Exidy
Sorcerer) $2,870.

We have systems from Cromemco, Altos, Vector Graphies and our
own OMEGA. We build systems to order. SEE OUR CATALOGUE FOR
FULL DETAILS.

To receive our catalogue on hardware, software, systems and components send 3 x 20c
stamps and become a member of our mailing list club that will keep you informed on the
latest developments in the computer field and entitle you to receive notice of our regular

specials.

- JOHN F. ROSE |

COMPUTER SERVICES PTY. LTD.

33-35 ATCHISON STREET, ST. LEONARDS, N.S.W., 2065, AUSTRALIA.
TELEPHONE: (02) 439 1220

ol Prices subject to change without notice. All prices include sales tax. )

TELEX: AA 27901
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Barra Sonobouys: world market

One of the most significant projects ever undertaken by the
Australian Defence industry, the Barra Sonobuoy, is now
entering the world export market.

As well as establishing a worid
lead in submarine detection, the
Barra project has played a ital
role in establishing Australia's
reputation in the international
defence industry.

The Barra Sonobuoy was de-
veloped by Australian industry
in association with the Depart-
ment of Defence and is now
being manufactured by Amal-
gamated Wireless (Australasia)
Limited as prime contractor.

The Barra Sonobuoy is a de-
vice dropped into the sea by
anti-submarine aircraft to locate
submarines. Operating at
selectable depths, and consist-
Ing of a surface buoy and a sus-
pended submerged array as-
sembly, the Sonobuoy uses
hydrophones to detect acoustic
noise emission.

The Sonobuoy is part of a
joint AustraliaryBritish system,
with the UK developing and
building an airborne

computer-based processor and
receiver, which picks up radio
signals transmitted from
Sonobuoy and processes them
into a *fix" which can be utilised
by the aircraft's crew for anti-
submarine activities.

In addition, a ground support
facility is being developed in Au-
stralia for the RAAF s long range
maritime patrol aircraft.

The Australian Minister for
Defence, Mr Killen, said recently
that the Barra Sonobuoy had
proved in recent trials that its
detection and location perfor-
mance was superior to that of
other Sonobuoys presently av-
ailable overseas and that the
buoy had a good potential for
export sales to approved coun-
tries.When the Barra Sonobuoy
was exhibited at the Paris Air
Show in June last year, those
countries which showed interest
included Japan, France and the
Netherlands.

Power supply delivers
6 A at 13.8 Vdc.

The Transwest Mk IV power supply Is rated to deliver up to
6 A at a nominal output of 13.8 Vdc at a 50% duty cycle.

Designed to operate normally battery-powered equipment from
the 240 Vac mains, the supply features connection terminals on the
rear and is Electricity Authority approved.

It is manufactured in Western Australia by Transwest Pty Ltd and
distributed in the eastern states by IFTA Australia Pty Ltd of 1
Greville St, Randwick NSW 2031, (02) 665-8211.

Reference tome

Teletext decoder
chip set

Phiilp’s Teletext decoder chip set comprises four dedicated
LSI circuits which can be used with two standard 1k x 4
static RAMs and four low-power Schottky TTL circuits to
bulid a complete Teletext decoder.

The four dedicated ICs are: SAA5020 timing chain, SAA5030
video processor, one of the SAA5040 series of acquisition and
control circuits, and one of the SAA5050 series of character
generators.

The SAA5030 video processor is @ monolithic bipolar 24-pin IC
which extracts data clock formation from the composite video
signal and feeds this to the SAA5043 acquisition and control circuit.
A 6 MHz crystal controlled oscillator is incorporated to drive the
timing chain. Line and field sync pulses are separated from the
input video in the SAA5030.

The SA5040, SAA5040A, SAA5040B, SAA5041, SAA5042, and
SAA5042 form the SAA5040 series of N-channel MOS ICs for
control, data acquisition and data routing functions of the Teletext
system.

The circuits differ in the on-screer that is provided and in the
decoding of the remote control demands. The SAA5043 is a 28-pin
device which receives serial Teletext data from the SAA5030 video
processor and data from the remote control system e.g: SAA5010.
The SAA5043 selects the required page information and feeds it in
parallel form to the Teletext page memory. The SAA5050 is an
N-channel MOS IC with 28-pins and incorporates a fast access
ROM that generates 96 alphanumeric and 64 graphic characters. In
addition, there are 32 characters that determine the nature of the
display. The SAA5050 provides the necessary drive signals for the
TV receiver to produce a Teletext display.

For further information, contact Philips Electronic Components
and Materials, 67 Mars Road, Lane Cove NSW.

As this is the start of the
academic year, readers may
be interested in a new refer-
ence work from the
Newnes-Butterworth pub-
lishing stable.

The Electronics Engineers’
Reference Book, 4th Edition,
edited by L.W. Tumner, covers an
extremely broad field from basic

principles to propagation, vai-
ves to ICs, instrumentation and
telecommunications, sound
and video recording to elec-
tronic music, radio astronomy
to electronics in education, and
more. There are 27 chapters in
all. Available now,cost: $75,
from Butterworths Pty Ltd, 568
Pacific Hwy, Chatswood NSW
2067.

Solar powered calculator!

Dick Smith is offering a solar powered calculator for those
hardy types who calculate in the great outdoors.

It may well be useful for quan-
tity surveyors, architects,
geologists etc and has the ad-
vantage/disadvantage (depend-
ing on your point of view) of re-
quiring no batteries.

Our demonstration unit
worked well under normal office
fluorescent lighting.

Apart from the usual calcula-
tion ability, the device has
memory, percent and square
root keys plus an eight-digit
LCD display. Listed as
catalogue No. Q-3050, it is av-
ailable at Dick Smith stores for
about $40.
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FOR ALL YOUR ELECTRONIC COMPONENTS

PUBLICATIONS

(Including postage)

E&L BUG BOOKS

o IV: Using the 8255-type programmable
interface chip, $10.50 e V & VI: A com-
bined approach to digital electronics and
micro-computer Interfacing, $11.50 e-
a. ¢ VIL: Microcomputer — Analog Conver-
ter Software and Hardware Interfacing,
$10.50 o Vill: Assembly language prog-
ramming for 8080 processors, $11.00

LONSDALE STREET

DOWN-TOWN
CAR PARK.

SWANSTON STREET
EUZABETH STREET

LY LONSDALE. ST. {oNEnay E&L BUG BOOK

REFERENCE SERIES
¢ BRS-1: 555 Timer Applications with ex-
periments, $8.50 o BRS-2: Design of Ac-

tive  Filters with  experiments,
TR MAG RATHS $10.50 # BRS-4: Design of Operational Cir-
S 80 PET AND 208 Lt. Lonsdale Street, Melbourne, 3000° cuits with experiments, $11.50 # BRS-6:

NCR Data Communications Concepts,
Phone 663-3731 $11.50 o BRS-7: Phase-Locked Loop Book

A PPLE ith experiments, $11.00
ETC.

IN THE HEART OF MELBOURNE

A MICROSCOPE THAT FITS INTO
YOUR POCKET — MANY USES

. To: J.H. MAGRATH & CO. P/L,
Gives 208 Lt. Lonsdale Street, Melbourne, 3000.

unparalleled Please send me by return mail :;O_r tDeSIQners
sharp and brilliant [ SCOPE MK. il MICROSCOPE rinters

vision with 30X at $29.50 ea. (Post Free) Watchmakers
magnification. Unique ‘ Ehotclalgraphers

built-in tight and s o gl
easy focusing system. Syt

FULL RANGE OF COMPONENTS, PC BOARDS, ETC, FOR ETI AND OTHER PROJECTS
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Dear Sir,

| have recently constructed the
Aircraft Band Converter which | feed
into my FRG-7 communications
receiver. | must say it works very well,
but the problem with VHF is that there
is a lot of hiss. What | want is a simple
squelch circuit to attach to the FRG-7.
| have no idea what components to add
or where to place them in the audio
stage of the receiver. Could you assist?
| have written to the manufacturer but
they could not help me.

Hank Dykstra
West Ulverstone, Tas.

Squelch circuits that you might “add-
on” to your FRG-7 may be found in
‘FM and Repeaters for the Radio
Amateur’, published by the American
Radio Relay League (ARRL] and avail-
able through specialist suppliers such as
McGills Authorised Newsagency,
Technical Bookshops, Dick Smith
Electronics and others. That book has
four circuits to choose from. You may
find some in ‘Amateur Radio
Techniques’ by Pat Hawker, published
by the Radio Society of Great Britain
(RSGB), also available from the above-
mentioned sources.

Incidentally, we are preparing an
article, in response to readers’ requests,
on an |F/audio system for the ETI-721
Aijrcraft Band Converter which will
appear in a forthcoming issue.

Dear Sir,

Your journalistic enthusiasm and urge
for the sensational have made you
over state the risk to the health of
persons using electronic components
containing beryllium oxide. You have
already succeeded in alarming one
technician who thinks he might have
scratched a component and your final
remark ‘‘see your doctor’” could terrify
others — what is the doctor to do?

Beryllium is a harmful material but
had you only read reference 3 in your
bibliography you would have gained

ETTER

some idea of the risk to health of
persons using electronic components
containing beryllium — it pales into
insignificance when compared with the
normal hazards of life. Your coloured
words ’‘deadly cancer-forming agent”
and “incredible virulence” might be
excused because of your journalistic
fervour but your warning to handle
heatsinks with plastic gloves is perfectly
ludicrous and shows complete ignorance
of the literature on the toxicology of
beryllium. A little learning is a dangerous
thing, far more dangerous than heatsinks.

G. Major

Lecturer in Occupational Health
University of Sydney

School of Public Health

and Tropical Medicine

Our article in the October 1979 issue
was not occasioned by our “urge for
the sensational”’. In fact, it was prompted
by a reader’s letter. The title of the
article “Beryllium — how dangerous?”
is hardly sensational. Notice that the
caption above the photographs on
page 34 of that issue says “Beryllium
compounds are quite safe — providing
they’re left well alone”. Those photo-
graphs represent a graphic illustration
of the warnings most manufacturers
include with their products that contain
beryllium oxide.

The object was to point out that there
was a risk involved with this substance
which is widely used in electronics — a
risk of which we judged many people
were unaware.

In the recent past beryllium oxide
insulating washers, used to mount power
transistors, SCRs and the like, were
available and may still possibly be found
In manufactured equipment. These
washers are superior to mica or other
types, particularly in stringent applic-
ations. But they are fragile and clearly
present a risk. For obvious reasons,
with these washers, and electronic
devices containing beryllium oxide,

warnings cannot be attached. Any
person subsequently handling such
things may be unaware of any risk. It
is apparent to us, from the reaction to
the article, that ignorance of the risk
was widespread.

Many hobbyists, upon destroying a
device (albeit, inadvertently), are
inclined to ‘open it up to see what’s
inside’ out of natural curiosity. This is
usually an indelicate operation and it
presents a risk if the object contains
beryllium oxide. Should not our readers
be aware of this risk?

Our article did not advise people to
wear gloves while handling heatsinks.
It advised readers to wear gloves whilst
handling heatsink compounds that
could contain beryllium oxide. Though
heatsink compounds containing BeO are
rare now, they werent in the past.

Most of the health risks associated
with electronics as a hobby or an
occupation are readily apparent. How-
ever, some risks are insidious — that
from beryllium oxide we believe to be
in this category. If beryllium oxide is
innocuous and our article over emotive
and sensational — why do health author-
itles around the world insist on warning
labels?

If someone suspects they have had
possible harmful contact with the
substance, what do you suggest they do?

Dear Roger
| possess details of experiments which
| wish to perform using tunnel diodes.
However, | am having great difficulty in
obtaining supplies of the components.
i would like to hear from any ETI
readers who may have a few tunnel
diodes which they would be willing
to sell to me. | would be interested
in any quantity from 1 — 10 units,
either of the same type or of mixed

types.

Terry Day
Flat 14, "Marsden”
29 Great Western Highway
Parramatta
NSW 2150
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NEW KITS

(and new kit components}

Remember: parts for most kits in most of the slectronics magazines sre normal stock
So even it & kit isn't listed, wé moey ba shls to bolp you anyway. Call in snd ask us!

ETi 300 WATT AMPLIFIER MODULE (See ETi February)

Short Form Kit (F'glass PCB, components,

heatsink brackets & [nstructions Cat K-3444  $69.00
Transtormaer Cat M-0150  $32.50
100 volt fan Cat D-2865 $29.00
MJ15003 Transistor Cat 2-1808 $56.00
MJ15004 transistors Cet 2-1810 85,00
2500uF/8B0V RB elactro Cat R-4572 $3.95
Hoatsink {two rec. per module) Cat H-3460 $4.78

PLAYMASTER ANALYSER/LEVEL METER (Soe EA February)
kit, Including | ;

C ] Cat X-3510 $99.50
Printed circuit bosrds {set of two) Cat H-8313  $8.50
MM5837 IC Cat 2-6130 $3.90

Ca1 2-6108 $1.88

UA-4136 IC (10 required)

SUPERBASS FILTER {See EA Februrary)
Printed Clrcuit Board Cat H-8370 $2.40

FLASH EXPOSURE METER (Ses EA January)

Printed Circuit Board Cot H-8371  $2.10
Soler Celi Cat 2-4820  $2.50
100uA panel meter . Cat Q-2070  $12.50
5082-2800 diodd. €a12-3230 s288
CA-340 IC Cat 2-5417  §1.48

GUITAR PRACTICE AMPLIFIER [See ET) January)

Printed Circuit Board Cat H-8625  $4.60

PLAYMATE AMPLIFIER [Ses EA January)
Printed Circuit Board Cat H-8369 $4.60

TRANSISTOR ASSISTED IGNITION {See EA Decembaer}
Complete kit including instructions Cat K-3300 §32.50
Printed circuit board Cat H-B367  S2.20

FAN SPEED CONTROL (See EA December)
Short form kit (PCB. components: no h ware). .. Cat K-3090 $11.50
Printed Circuit Board Cat H-8368 $1.60
SC141D Triac Cat 2:4510 $1.28
{zippy box. ete. normal stoek Hines - or build it bn to appliance.)

NEW METAL LOCATOR (Sae EA November)
Complets kit {sxcluding dowel & former) Cat K-3504 $19.50
Printed Circuit Board Cat H-8366  $2.40

INFRA-RED REMOTE CONTROLLER {See EA October)

CQY89A Infra red diodes Cat 2-3235 $1.50
BPW34 photo transistors Cat 2-1954 $3.50
Prlnted circuit boards (pair). Cat H-8365 $5.95

JUST RELEASED!, || 2N

v 1ted colour kit cat 9 's now avarlable
Send for your copy NOW - it 1s

FREE!

Listed below are re-seliers who stock a large range of ou

items in stock or st the prices we advertise.

AAM Electronics

78 High Street. Wodonga. Vic. Ph 244 588
Advanced Electronics

68 Tha Quadrent, Launceston Tas. Ph 317 07§
Aero Electronics,

123a Bathurst Street, Hobart Tas. Ph 348 232
Peter Brown Electronics

9 Doveton Street North. Ballerst Vic. Ph 323 038
Crystal TV Rentals Pty Ltd

68 Crystal Stroot. Broken Hill NSW. Ph 6897,
Decro Electric

Cnr Magellsn St & Bruxner Hwy, Lismore, NSW. Ph 214 137
Electrofix

133 Maslop Strest. Geslong. Vic, Ph 97 827
Blektron 2000

181 Whart Road. Newcastle NSW, Ph 282 644
Hitel Wi Fi,
Shap 12, Venure Arcede, High Street. Penrith. (Also at St Marys)
Hutchesson's Communications

5 Elizabeth Siraet. Mt Gambier SA. Ph 258 404
Keller Electronics

218 Adelaide Sireet. Maryborough, Qid. Ph 214 569
MA&W Electronics

48 McNemare Street. Orenge NSW. Ph 626 491
Mellor Enterprises

Shop 2/16 Foraythe St. Whyalis Norrie, SA. Ph 454 764
Power & Sound

143 Argyle Streat. Trarelgon, Vic. Ph 743 638

Purely Eleetronics,

15 Esst St. Rockhampton QId. Ph 21 058

Stevens Electrical

42 Victoria Swrest. Mackay, Qld. Ph 511 723

Sumner Electronics

86 Mitchell Strest. Bandigo, Vic. Ph-431 977

Sound Components

78 Brisbane Street, Tamworth NSW. Ph 661 363

The Silicon Chip,

Suite 3, 98 Bridge St Muswellbrook. NSW
Tomorrow's Electronics & Mi Fi

68 William Street. Gosford NSW, Ph 247 246

Trilogy Whoi. e Electronics

40 Princes Hwy, ry Mesdow, Wollongong. NSW. Ph 831 219
Troplcal TV Services

249 Fulham Rd, Vincent. Townsville Qid. Ph 791 421
Variety Discounts

113 Horton Street. Port Macquarie NSW. Ph 835 486
Viking Electronice

3108 Gold Cosst Hwy, Surfers Paredise. Qid. Ph 388 280
Wagga Wholesale Electronics Sales

82 Forsyth Street, Wagge NSW,

Wellington Electrical Services

110 Lee Street. Wallington NSW. Ph 328

MAJOR DICK SMITH RESELLERS

products. However, we cannot guarantes that they will have all

COMING NEXT MONTH ...

The all-new 1980 Dick Smith catalogue is almost here. With loads of new products, a huge new
computer section and an up-dated data section, the Dick Smith catalogue is a hobbyist’s dream.
Don’t miss out on your ‘New Decade Dick Smith Catalogue’: you might regret it for the next ten years!

T'S FREE — WITH THE APRIL ISSUE OF BOTH
ELECTRONICS AUSTRALIA & ELECTRONICS TODAY!

STILL TIME FOR R St

THAT PARTY... } INCREDIBLE VALUE

Compare thls superb LCD digital alarm/stop watch with others havin, llmllar
o 4 op 9 K

teatures —~ some of the big brand names, for instance. They contaln EXACTLY

rnitinto || y [ 0 Y
a DISCO' Y i p the same large scale integrated circult and liquid crystal display as ours ~ yat
. You would pay up to twice, aven thras times the price of oursai
+This outstending example of inte

modas of operation:

grated circuit technology offers five ditferent

Not a kit: ready
topluginand got

$ 7 900
This s our incredible \

disco colour organ. Cat A-4950
Itlooks like 8 speaker box with a porspex panel
Connect it to your favourite music source and
watch it light up your Iifs. It won't harm your
amplifier, etc, and makes any party come alive,
3 channels and 8 colours for 8 sparkling effect.
Comes compiste with audio laad and inst.

NEW!

FM WIRELESS

@ Normal hows/minutes/seconds display

® Hours/minutes display plus date

® Spiit ume zones {#g dayight saving & standard time)

‘@ Alarm mode. hally settable

@® Lap timing

Each watch comes pl with & [
sheet: use it once and it's child’s play!

® Complete with attractive s
bracelet strap.
® Comes in smartgiftboxfor

protection!
Compare our price!
T ey e e e ek e v e e
OEAR CUSTOMERS
Quits often. products we advertise sre comp-
Ietoly 30ld out within o few Or
problems may hold up dekivery of promised
TIE-CLASP MIC Bt 3y ar s sy e .
Heore's & beilliant idea: @ tiny tie- advert appescs. Plasss don't bleme tha store i HAND-MELD.
clasp condenser microphons —’ manager or staM. they are powe:
complste with miniature FM anything sbout it! What we ar. rying to say
transmitter: receive it on any DUE N SHORTLY! i8 that, it you sre about to drive ecioss town
standard 88 to 108MHz FM ) 0 pick up & partigutar line. give the store s,
receiver. Transmitter saction is _ fing first ., . just in casel
smal enough to slip Into ehirt Dick Smith and Staff
pocket; mic comes complete 32 995
with tls bar. A great ides for
sntertai demonstrators, Cat C-1072
public address. atc etc etc.

SAVE ON WELLER!
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For the weekend boating set
take along & bit of security ~ th

handy marine transceiver Huge
8 watts output {maxlmum legal
power). with 8 channel capacity
{comes with one channel firted
on the 27.88MHz boating safety
channel). Comes with illustrated
case - attractive and durable. |
Easy t0 use ~ and it's handy to

find out where the fish are biting! S
batteries. It speretes from sithsr s mvsd ity PET L [ |
power ar normsl room

-
Dept for oparation =
"o tor 1995 I ine 20M A marine 50
= now you seve an incradivie fl °
o quick for this

This fiquid crystel display cale-
ulater with memory uses no

soldering won o way under normal prics The
populer SP250 mains wem normaily selts for
$13.95 ~ while stocks last they're only

3975!

Buy now ~ you resp tha bensfit of Dic
bulk buying. But heery: only 1200 st this
#rice. Cat T-t030

SPEAKER
FADER

High power {25W) control for
tween front and rear
8y to fit, & delight to
Cet A-7834

}

Cet D-1120

$14.000 Y,
FPAIER] STOP PRESS! NEW REGULATIONS
ALLOW 6 CHANNELS ON 27MHz.

32595 THIS SET IS READY FOR ALL 6!

Incredible audio
accessories sellout!

Save sround 10% and more on thess value packed
‘BIB® audio accessorins. And save even more by
keaping your audlo gear bn tip-top condition|

)

")

CODEMASTER:.

Play egainst the computer can you
bast it. This remarkabls thinking geme
9ives you the clues; you have to try to
work out the enawers. Great for il
ages, size spproximately that of an §-

Groove kleen:
I's the modem automatic record cleansr which
keops you racords clean while they are being played

trach cantndge. Cat X-11850
{the time they collsct the.most dustl) No liquids,
silent ion. has seif-adheai base and

s2950
. weight to snsure proper light tracking. Was $6.95 '
PLUG-IN TIME | vow o se.2s CatC-7060

@ it's a strobel SWITCH Deluxe cassette eare kit.

t's a music colour! Incrediblel Up 1o'3 Everything you nesd to keep your casssttes in top
on/ott actions oo ll oo dirvion, Splicing block, tape, extraction tool/

24 hours, tully sett- windar. head cleaning tape, Jabels. otc. A must for

stin. suto and men W hg sarious racordist.  Was $16.25

usl cantrol. Contacts
oted 1 2800 wars f§ "0 0N $14.60 CatC-7074

(seme coting a8 your
powsr point). app- ll Stylus balance

fisnces simply plug ll Make sure your stylus is correctly balanced with this
mueig of sound received, plus it is 8 . Poal filters, sec- -use balance. You'll get longer record and
conventional Mght dimmes. All you do writy hights. battery il stylus lite. Pays for itse!f timos over. Was $5.80

s
; dn plug it into the powaer pobnt. and plug 50 chorgars.  sloctnc ll Now only $8.20 Cat C-7075
s4 50 your fights into it. It realty b incradiblel blsakets, stc vt otc

This b5 the most incradible device
going. itethreebn

Adta or manual con-

catx-1105  JUST PLUQ IT IN! Cat X-1120 control, 100

COMPUTER CORNER:

Calling computer experimanters: it you MMQ‘Iw:M ("““'c' ; ;";"" bl
like t0 ‘dabble’, Dick has the IC's you *"¢03 chip 8 e 458 Stylus brush
need. Here are just 8 fow specialised MMS30IN/TMSE011/S1883 UART IC - the
computér ICs - just for exparimenters,  UMversal dats communicator. C312-9204 $5.25

RAMS:
ISP-BA/5000 ~ Miniscamp IC, Now fess thaa
e e et cuom
$19.95: now only S. 981! (lmited qusatity) 2114 & statie AAM Ca12.9306 7.0 BUY'NG BY
2-80 Micropracessor IC — one of the most 4116 16K Dynamic RAM — o5 used in juat sbour ORDER VALUE: P&p
populer fasasad in Surcare) Car2-9100819.95 4115 1o Dreamie A i MAIL? 56 59 99 3

. 510 00 114 $24 99

BUDGEY catk-3601 f'TRS-80 OWNERS: Bl $25 00 t $49 99
4,

Static reducer

The tatest In stetic reduction: Simply point the
‘groove stat’ st the record, tusntable, atc, and
squeoza the trigger. A straam of ions neutralises the
static gharge. Incredibly eftective. Was §23,56
Now only $21.20 Cat C-7079

Keap your stylus clean and ready for use with @ brush
designed to do the job properly. Was $2.60
Now only $2.30 Cat C-7081

ems you wanl with R
KEYBOARD 3 9y Save with Dick's TRS-80 16k upgrads k! Brand [TYTPIRIR IR
naw. piima spec components was half the price of [EISRERER IR, NOTE These charges apply 10 qoods sent ny
K" Tandy's squiveleat: NOW REDUCED EVEN BRI 008t 1n Austeahia only Large and bulby ems
FURTHER! That's nght — save $40.00 on owr oid IRTIGE LI nght) cannal he sent by post

. end o massive $180 om Tandy squi Oont foigel to inclute vou prefer we will despatch youw order by
Hore's voluel 60 hey camputar = - ""c.. ,('.""u vost b packing (charges  Camet Road Frewght ta anywhare yn Aus
koybosrd. with keys labled s apply 10 014! order value lor only S600  that's helow what it costs
far connection. Each hey is s0p- a3 per table a1 nght) us' large and hulty dems are noemally sent
srately switched, sliowing for
virtuslly sny Compare
other keyboard prices!

NOW S 109 LY 0] Then wateh vous tetterbort by Comer unles: ou specily dittesentty foq

ONLY




SCOOP PURCHASE

We've bought the entire stock from a major
manufacturer of these superb hi-fi system cabinets
and stands. "Finished in a deluxe wood-grain look
material, some even have smoked doors on record N
cabinets. etc — really smart. Theyre selling fast. so 1]
some models may already be sold out Hurry in
before they all gol Five models, all one price.

's. the world
- use the ’ princi .
¢ , 'H:\”/;:I'x:yjlozp Principle for jts inherent ra"nbi:"llt:uNu”dbe VOHGCB“"“V o
) n the 000 i
Don't be fooled by claims of nm:'":i:"s" i e
receiver hasn'y got the real thing — w,

ities throughout
ht the Wadlay loop into

Ceiver manufacturars that

adloy Loop circultry their circuits are ‘as

3 ey d ’
{Samy. no mad omers o <AV YPICAL MODEL SHOWN [ ] FAMOUS FRG-7' it just isn't in the race, lng;:‘: O:SWV.V;‘:':YL:::'D jca
T waDLEYLOOP et ..., DELUXE FRG-7000 BONUSY
[ 4

modeis Personal shoppers COMMUNICATIONS = mcove 05 1o 3001 cameey, 1 1 1e3trvs 0b e £85.7 ppe

ke Thes remarkabie 1 WADLEYLOOP
ot - st ' H RECEIVER ;’ age rno:xn o mm: mv: Ty & hm':’:.:nx » deyitsi SOMHUNK:ATIONS
A Ao, plus E Purchase o e
§ models to choose from COMAEN Sugetheteradine system  gimer Gat1 o Ok displaving CEIVER wiTH Every purchasw of the FRG.7

or FRG-7000 will raceive,

a
bonus, & copy of Dick'e
oxchusive baokist. writian by

MY o local tme ot the DIGIT
e ""dﬂdsnulw«z.:‘ AL DISPLA
um the recerver on at 3 latey ime 3o

| guarantees extremely hegh sansitngn
[ woth excedent stabdty. Mas 3 poson
e0uator, auto noise suppression

{whils stocks jestitt)

s‘l 950 ' MWt 3 posston fone seector Yo can ecord & program you g ;i %old-famous short-wave and
ians O - @ - 30 othermse m beoadcass,
Cot A.0108 n ¥ erely :‘b&mm hom 240V AC or 12 M addton, e § castiog suthory An

Cushen, MBE Thiy oxploiny ol
the comtrols of the racerves in
< detad. and how 10 gat the most
out of your short wave
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An artist’s impression of an SBS satellite. Note the
concentric cylinders of solar cells and the dish
reflector which produces the strongest signals in the
densely populated east and west regions of the USA,
marked in white. (Courtesy Hughes Aircraft Co.,
California).




Satellite

business systems

Brian Dance

Businesses in the USA will shortly have communications
facilities unrivalled by any existing system — provided by
a satellite system owned and operated by a business

consortium.

BY THE EARLY 1980’'s the United
States will have a satellite communi-
cations system able to carry signals any-
where across the 48 contiguous states
using relatively small antennae mounted
on the top of the users’ office blocks.
The system will cater for high speed
data, voice communications, facsimile
and even teleconferencing communi-
cations, but all signals will be digitised.

Special features of the ' Satellite
Business Systems (SBS) equipment
include the use of 12/14 GHz frequency
bands (K-bands) and direct access to
the satellite by large scale users of the
telecommunications services. Initially it
is planned that two specially designed
satellites will be placed in geosynchro-
nous orbit by late 1980 so that the
commercisl service can commence in
January 1981. A third satellite will
act as a spare on the ground. Special
techniques will be employed to enable
the maximum information carrying
capacity to be obtained from the
system.

SBS

Satellite Business Systems was estab-
lished in December 1975 as a partner-
ship amongst its wholly owned sub-
sidiaries Aetna Life and Casualty,
Comsat General Corporation and Inter-
national Business Machines; it is the
successor to the CML Satellite
Corporation. The SBS offices are
situated at 8003 Westpark Drive,
McLean, Virginia, 22102, USA and this
organisation will manage the whole
system.

Satellites and the associated Earth
stations are now big business. Satellite
Business Systems awarded the Hughes
Aircraft Company a 63 million dollar
contract to build the three satellites,
whilst the Japanese Nippon Electric
Company will share the production
contracts for the Earth stations with
Hughes Aircraft Company.

The satellites

The SBS satellites being manufactured
by Hughes Aircraft . Company are
spin-stabilised craft of the same basic
design as that used for Canada’s Anik
C communications satellite. They have
been designed to be launched by NASA
using either the Space Transportation
System (STS — also known as the Space
Shuttle) or by a Delta 3910 booster
rocket. The first launching is scheduled
for mid-1980 using the Shuttle.

The two satellites which will be
placed in orbit in late 1980 will provide
complete “in-orbit” redundancy and,
with the ground based spare ready for
launching whenever it is needed, the
system will provide complete reliability
for US internal communications. The
operational satellites will be placed in a
geosynchronous orbit about 36,000 km
above the surface of the Earth; at this
altitude they can be made to rotate
around the Earth once every 24 hours.
As the Earth itself is rotating at this
same rate, the satellite remains almost
stationary above the same point on the
Earth’s surface. Thus the satellite’s
rate of rotation is synchronised with
that of the Earth — hence the name

‘geosynchronous orbit’.

In order.to permit the use of small,
economical Earth stations, it is desirable
that the satellite shall transmit signals at
relatively high power. This power can
only come from the solar cells which
transform the energy of the sunlight
falling on the cells into electricity.
A large array of solar cells is required
to provide the relatively high transmitted
power. It is very expensive to launch
large satellites into a geosynchronous
orbit; indeed, the charges for Space
Shuttle launching are proportional to
the length of the payload bay used to
accommodate the satellite.

In order to minimise the space
required in the transport vehicle, the
SBS satellites will use deployable solar
cell arrays. Two concentric cylinders of
solar cells are used, one of slightly larger
diameter than the other. During the
launching phase the one cylinder fits
over the other, but they are deployed
in orbit so that all of the solar cells can
receive the sunlight. In addition, the
antenna is a folding type so that it can
be folded over the solar cell drums
during the launching phase. This
technique enables the height during the
launching to be reduced to 282 cm,
whereas the height of the satellite in
orbit is 550.4 cm. The diameter is
216 cm both at launch and in orbit.
An improved type of solar cell has been
used for this type of satellite so that
when the solar cell cylinders are fully
deployed in geosynchronous orbit a
total of 914 W of power is available.

The weight of an SBS satellite ish
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about 1057 kg at launching using the
Shuttle, whilst with a Delta 3910 launch
the spacecraft has this same weight
after its injection into the elliptical
transfer orbit by the perigee motor
which is part of the payload assist
module (PAM). After the apogee engine
has been fired, the weight of the
operational satellite falls to 549.9 kg; of
this weight, 96 kg consists of propellant
for use in orbit.

Communications systems
The SBS satellites will operate using an
up-link from the Earth in the 14 GHz
band and a down-link from the satellite
in the 12 GHz band. These frequencies
are much higher than the normal ones
of 6 GHz and 4 GHz, but the use of the
higher frequencies will enable reliable
communications to be maintained with
the satellites even when the Earth
stations are in urban areas, where the
use of lower frequencies might cause
interference to terrestrial systems or to
other spacecraft.

The SBS satellites are spin stabilised
so that they remain stabilised like a
spinning gyroscope. It is therefore
necessary to mount the antenna and
reflector on a “de-spun” shelf so that
the direction of the transmitted and
received beams is always towards the
USA. This same technique has been
used in the current Intelsat IVA inter-
national communications satellites, but
the Intelsat V craft will not be ‘spinners’.

The communications repeater system
on board the SBS satellites employs
20 W multicollector travelling wave
tubes in each channel. The antenna
gain in the direction of the primary
eastern zone coverage area allows a
minimum signal strength of 43.7 dBW
to be obtained in this region. Each
satellite will have ten transponder
channels, the bandwidth of each
channel being great enough for data
rates of up to 43 megabits per second to
be employed.

Figure 1: The solar panels of SBS satellites
can be telescoped into each other and the
aerial folded over to greatly reduce the
height at taunch.

DIAMETER
216 em {85 in.)
HEIGHT STOWED
282cem (1110n))
WEIGHT
1060 kg {23371b)
AT LIFTOFF
USING STS

20 — March 1980 ETI

Channel
number
1

=2 OONOOAWN

Table 1. Channel frequencies to be used by the SBS system

Uplink
14.025
14.074
14,123
14172
14.221
14.270
14.319
14.368
14.417
14.466

Frequency (GHz)
Downlink
11.725
11.774
11.823
11.872
11.921
11.970
12.019
12.068
1250517
12.166

The receivers used in the satellites
will employ gallium arsenide (GaAs)
FETs in the input stage which have a
4 dB noise figure. The 20 W multi-

collector transmitter tubes will be
supplied by AEG-Telefunken of
Germany.

In order to optimise the satellite’s
performance, various parameters must
be closely monitored. These include
its general communications performance,
its orientation to the Earth and to the
Sun, its thermal condition, its power
subsystems, its batteries and other
subsystems.

The SBS satellites will carry re-
chargeable batteries. These batteries will
enable the performance to be
unaffected by the eclipse of a satellite
from the Sun as it passes through the
shadow of the Earth.

The costs of manufacturing and
launching a satellite are enormous.
Therefore great precautions must be
taken to ensure that the probability of
failure is as small as possible. Each SBS
satellite will contain one active receiver
and three spare wideband receivers.
In addition, it will contain 16 travelling
wave tubes, one for each of the down-
link centre frequencies shown in Table
1. These tubes are arranged so that it
will require the failure of at least four

OIAMETER = i
216 em (85in.)
HEIGHT OEPLOYEOD
660.4 cm {260 in.)
WEIGHT a
$49.9 kg {1222 1b)
IN ORBIT USING STS

of the tubes before one of the active
channels can no longer be operated.

Earth stations

The main difference between the SBS

system and all existing satellite

communicatiohs systems is the use of
relatively small Earth stations which
will often be situated on the user’s
premises. Reliable, unattended
operation of SBS Earth stations will
be obtained by the use of high quality
components and system redundancy
which, in the case of component failure,
will switch in a correctly working unit.

The components of an SBS Earth
station will include:

(i) The radio frequency terminal which
will provide the transmit and
recieve functions and the frequency
translations between the 14 GHz
and 12 GHz transmit and receive
frequencies and the 70 MHz inter-
face with the TDMA Burst Modem.

(ii)) The TDMA Burst Modem. Time
Division Multiple Access (TDMA)
will be employed by the SBS
system to enable the available time
to be shared between various users.
This greatly increases the signal
carrying capacity of the system.
The TDMA Burst Modem performs
the modulation, demodulation and
dssociated functions which enable
bursts of digital information to be
transmitted through each of the
satellite communications channels
on a time-shared basis.

(iti) The  Satellite ~Communications
Controller (SCC). This is a highly
integrated system containing pro-
cessors, storage units and control
programmes. It performs the
essentiall TDMA, Demand Assign-
ment (DA) and other control and
processing functions, as well as
analogue/digital conversion of voice
and any similar signals.

(iv) The Monitor and Command Loop
which enables remotely located
SBS System Management Facilities
(SMF) to determine the status
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Figure 2: The components of an SBS satellite shown saparately.

and health of the Earth station
equipment and to issue diagnostic
and corrective commands.

(v) The Port Adapter System (PAS)
which provides a compatible inter-
face between the SCC and the
various customer connecting facil-
ities.

It can thus be seen that the equip-
ment required for each Earth station is
quite complex and one can understand
why cost estimates of US$313,000 have
been made for a five metre station
(including $194,000 for the radio
frequency equipment) and $392,000
for seven metre stations (including
$273,000 for radio frequency
equipment).

General considerations

The SBS system has been specifically
designed to meet the requirements of
a large community of business users,
government organisations and various
others who require communications
facilities on a regular basis. It is
expected that the greatest benefits
will be obtained by those customers
of SBS who have the need for
communications between widely
dispersed premises. A typical network
for a company might consist of 15 to
25 Earth stations spread throughout
the USA.

One of the SBS satellites will be
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THE GREATEST RANGE OF CALCULATORS AND COMPUTERS IN AUSTRALIA

Hewlett-Packard You'll never know how good HP’s are till you own one.

FANTASTIC SYSTEM
LCD ALPHA-NUMERIC

gt

¢ HP41C — over 400 steps, up to 64 data
registers (continuous) $359.90 ($323)

The 41C has 4 Interface ports for:

o Card Reader $237 ($213)

o Printer/Plotter $425 (3382)

o Extra memory modules each with capacity
of basic 41C $56.40 ($49.10)

o Plus 16 application pacs (plug-in
modules) $56.40 ($49.10) ea.

® And 24 solution books $15.70 ($13.60) ea.

o Also HP67/97 software compatible.

ASK OUR PRICES LAST — WE ARE
NEVER KNOWINGLY UNDERSOLD

The CBM™ Computer
Business System

2001-16/32
2023 Frchon leed

Tractor Feed Printer

]
ALL WITH
CONTINUOUS MEMORY

o HP34C Sclentific
Programmable, 210 steps
$184.50 ($165.50)

o HP33C Scientific
Programmable, 49 steps
$148 ($133)

o HP38C Financial
Programmable, 99 steps
$184.50 ($165.50)

(Prices In brackets exclude sales tax)

o HP31E Scientific $63 ($56.50)

o HP32E Advanced Scientific
Statistical $87 ($78)

o HP33E Advanced Scientific
Programmable, 49 steps
$111 ($99.75)

® HP29C Scientific Programmable
98 steps, continuous
$202.50 ($182)

o HP19C same as 29C but with
Printer $251.50 ($225)

o HP97 Card Programmable, printing,
224 steps $913 ($820)

o HP37E Business $93.50 ($84)

o HP38E Financial $148 ($133)

o HP92A *'The Investor”
Financial Printing $530 ($476)

PLUS ALL ACCESSORIES

HP’s ONLY POST FREE! For February/March.

AUTHORISED DEALER

commodore

Dual Drive Fioppy Disk

2040

< o Ronpy o

SOFTWARE FOR CBM and PET

16/32K CBM Word Processor

8K PET Word Processor
Creditors/General Ledger ...

Debtors Ledger.....

Stock Control

Super Stock control

Percentage Costing ..

Payroll... - $5!
Payroll — up to 400 (Dlsk) ...... ...$110
Mailing List.. . $30
Inveicing .. A

Service Statlon’Garage

Accounts.............
Address Book .......
Frame Pack .........

Roof Master

Sales Analysis.....
Real Estate Agent
House Finder ....
Job Evaluation .....
Profit and Loss
Debtors Letter.

TEXAS PROGRAMMABLE SYSTEMS

STILL ONY The greatest package offer everl!
A Ti-59 and PC100C printer $835

$530 ($470)
‘ ONLY WHILE STOCKS LAST

HURRY!
PRICES HAVE
INCREASED

¢ Modules 58(/59
$34.50 ($30.50)

o Pakettes 58(/59
39 ($8)

0 3 Rolls Therm Paper
$12 ($10.50)

¢ 40 Mag Cards
$15 ($13.50)

e

# Ti58C $127 ($112)
» TI59 $299.90 (5265)
o PC100C $237 ($210)
o Ti55 $61.50 ($54)

Taxi Management

NEW!

LCD PROGRAMMABLE

Teeowesa
PReced
Pmeswe
Bosono
L N-N-N-N-
I!-UIIU:
CLEEL S

FX502P $149 ($135)
FAI $43.50 ($39)
P&P: NSW $3.50, Eisewhere $4.50.

@ FX502P/FAl

256 steps, 22
memories, FAl
adaptor
interfaces an
ordinary cassette
for program
storage. Manual
and huge book of
programs.
Continuous
memory.

o Texas Ti25
$35 (831)
o Texas Ti50

841 ($36)

o CASIO FX80
o GE LCS 500

o NS108
$41 (336)

CANON AX1 and BX1

Self-contained desk computers with fantastic
programmes for business, farming, etc.

COMPUTERS HaRDWARE — SOFTWARE — ACCESSORIES

COMMODORE SALES TOP $71,000,000
Fantastic additions coming 1980,
watch our ads for detalls.

C. ITOH 8300 IMPACT
PRINTER $3970
Free delivery in Aust.

TRENDCOM THERMAL PRINTERS
Model 100 (40 char. wide) POA.
Model 200 (40 char. wide) POA.
Free delivery In Aust.

We have Interfaces too!

Expandable to
impact printers,
extra disks, etc

Very
powerful
symbolic
algerbraic
language.

SCHOOL AND COLLEGE SPECIALS

Wholesale prices on bulk orders.
PRICE LIST AVAILABLE

Prices in brackets exclude sales tax.

$39.50 ($35)
o CASIO FX510

o CASIO FX310
§31.50 ($28)

$28.50 ($25)
$36 ($31.90)

Pack and Post — All LCD models $1.50
anywhere in Australia. Otherwise $2.50
for NSW, elsewhere $3.50 per order
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FREQUENCY FREQUENCY
EQUIPMENT ANTENNA

Overall view of how the SBS system
works. Video, facsimile , computer
data and speech may all use the
communications facility of the SBS
satellite. {Courtesy: Satellite Busin-
ass Systems).

able to carry information equivalent
to about 12,000 simultaneous telephone
conversations. In addition, it is very
easy to interconnect any number of
points using a satellite, whilst the
direct interconnection of only 12
cities in a terrestrial network can require
66 separate land-based links.

Earth stations will interface with
interconnecting facilities to- customer
provided PBXs, foreign exchange lines,
data terminals and other equipment.
Customer locations and equipment
which are in the same premises as the
Earth station may be connected via
internal cables, whilst locations which
are remote from any SBS Earth station
can be connected by existing terrestrial
facilities. |

It seems likely that the digital code
to be used will be a 32 kbits per second
syllabically companded delta modulation
system which can provide an excellent
performance and which can enable
very efficient utilisation of the satellite’s
communications capability to be
obtained. When the SBS system is fully
developed, digital data services will be
provided at a variety of data rates from
2.4 kbits per second to 6.3 megabits
per second.

Bit error rates

The SBS TDMA Burst Modem has been
specified to maintain synchronism up to
a bit error rate of at least 1 x 107%,
whilst the radio frequency links have
been designed to provide a bit error rate
of 1 x 10™ or better for 99.5% of the
time. (For 95.0% of the time, the bit
error rate will not exceed 1 x 10,
whilst a2 maximum bit error rate of
1 x 10 will occur 99.9% of the time).
The results of subjective testing of a
32 kbits per second delta modulation

T ——

voice modem indicate that good voice
quality will be obtained with bit error
rates of 1 x 10?, so it is expected that
excellent voice quality will be obtained
using the SBS links.

The customer will be able to pay for
even lower bit error rates for digital
data transmission if he so wishes. The
Satellite Communications Controller
can apply forward error correction
(FEC) coding to the digital information
ports for which the customer has
exercised the option. This will result
in a bit error rate of 1 x 107 or better
for 99.5% of the time using a coding
rate of approximately two-thirds.

The capacity of an SBS satellite
expressed in terms of the number of
voice circuits it can carry is a complex
function of the bit rate per voice
channel, the effectiveness of the voice
activity compression (VAC) algorithm,
the overhead of the TDMA frame
format, the number and sizes of the
Earth stations served by each satellite
channel, the traffic characteristics of
each customer network and other
factors. However, for one set of
assumptions which are believed to
approximate to actual traffic conditions,
it was estimated that a statellite will
provide the equivalent useful capacity
of 12,000 voice channels at 43 megabits
per second or 14,000 voice channels if
the full 48 megabits per second is used
at some later date.

Conclusions

As long ago as April 1977 SBS began
to evaluate equipment performance and
to verify system concepts as well as to
gain operational experience. Initially
SBS operated Earth stations in New

York and California sited on IBM

premises for test transmissions through
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the use of an existing domestic
communications satellite. Another two
Earth stations were then introduced for
intra-company communications.
Extensive field trials of prototype
hardware are now commencing, whilst
in 1977 and 1978 SBS carried out
tests on the premises of four large
firms to evaluate the potential of
satellite communications in a business
environment.

SBS will offer each company
sufficient network capacity to meet its
present intra-company communications
requirements and sufficient flexibility
and capacity to meet future
requirements. Normally voice channel
traffic will be at a peak during normal
business hours, so the channels can be
used for any other purposes during
off-peak hours.

The estimated costs of the system
are divided up in the following way:
the developmental costs of the system
will be around $96 million on present
day values (23.6 % of the whole), the
space segment costs including the
satellites about $117 million (28.7 %),
the smaller five metre Earth stations
$105 million (25.9%), the larger seven
metre Earth stations some $70 million
(17.3%), whilst $8.6 million (2.1%)
are required for system management
facilities and $9.8 million (2.4%) for
spares, etc.

One can only wonder how long it
will be before other regions adopt
similar communications systems.
Europe is likely to follow the USA
fairly quickly, but it may be some-
what longer before the more sparsely
populated regions such as Australia
find that it is economically sensible
to invest in such communications
systems. -
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Shyas

DISCOUNT SHOPPING for your pro-
fessional Microcomputer and termi-
nal requirements.

COMPUCOLOR |

Features: e up to 32K user RAM
® Eight colour display e 32 lines of 64
characters @ 5 Mini disk drive @ 40
tracks, 48 TPI

LOW COST LOGIC TLS 900 VIDEO
DISPLAY UNIT

Features: @ 24 lines at 80 characters
per line @ Transmission rates 75 —
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monitor.

DECwriter®Terminals LA-34,
LA-36, LA-180

Features: @ 10 or 30 characters per
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@ Type Font:- 9 x 7 dot matrix switch
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“The professlonal computer shop”
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SCOOP SPECIAL

- e | $ |72 .90

0% VOLTAGE | o0y 0.1 percent basic

1000 v
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SIROTEM —
Australian geophysical
instrument wins world market.

Developed by two Australian researchers working in the
CSIRO, this geophysical prospecting instrument has
rapidly won both acclaim and commercial acceptance
within a relatively short period after production prototypes

were released.

AUSTRALIAN mineral survey teams
have it tough by anyone’s standard.
Their prospecting is done in the arid
inland, in remote areas and in blistering
heat. They search for ore bodies which
are hundreds of metres below the
surface under a crust of ancient salty
soil and rock. Virtually all the ore
bodies which break the surface have
already been found, and this old and
weatherbeaten continent is holding her
remaining minerals close and deep. On
a scale of difficulty, in human and
mineral terms, exploration in Australia
poses more problems than anywhere
else in the world.

Although the modern prospector, or
geophysicist, relies heavily on
instruments, the instruments themselves
pose even more problems. In survey
work geophysicists choose from several
types of devices to search for ore

bodies hidden from view under the
ground. One class of instruments are
based on the fact that ore bodies are
frequently very good conductors of
electricity.

A number of imported instruments
were used in Australia in the sixties and
seventies, but Australia’s salty soil and
the fact that ore bodies were covered
by thick layers of conductive material
meant that the performance of the
instruments was not good.

One device imported from Russia
gave the best performance in Australia,
but still left a great deal to be desired. It
could not “‘read through” the conductive
overburdens common in Australia. The
saline soil and oxidised rocks confused
the readings, and it did not perform
well in the heat of the Australian out-

back.

At this point, in 1972, the CSIRO

Division of Mineral Physics tackled the
problem of coming up with a device
which would be better suited to
Australian conditions. Dr Jock Buselli
and Mr Brian O’Neill took on the task.

Dr Buselli, a former space scientist
and Mr O’Neill, a former radar engineer,
had a wealth of experience in similar
problems and by 1973 had evolved new
concepts which dramatically improved
performance compared to the Russian
instrument.

The only snag was that a small
computer was needed to sort out the
signals, and computers, even small
ones, were not suitable for mining
exploration trips. Fortunately, it was
about this time that the first reliable
microprocessor came on the market,
which meant an envelope sized circuit
board could replace a 20kg computer.

The next few years were spent in b
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sorting out all the interfering noises
which prevented a clear signal being
received from the ore body. These
problems were eventually solved by
Dr Busclli and Mr O’Neill after many
months of laboratory bench work and
equally demanding field evaluation trips.

During this period the research team
received advice and assistance from five
mining  companies; WMC, BHP,
Carpentaria, North Broken Hill and
Pacminex, through the Australian
Mining Industries Research Association.
The assistance was largely financial,
but also included practical advice and
the provision of test sites for the CSIRO-
designed instrument, called SIROTEM.

Exhaustive testing was carried out in
Western Australia, the Blue Mountains
of NSW, Mt Isa, and at Cobar in NSW as
well as other test sites. SIROTEM was
also taken to Canada and Russia for
field trials and further evaluation.

All told, CSIRO spent 13 man years
in the highly complex task of
developing and testing SIROTEM, so
that it would be equal to the task
demanded by mineral exploration
conditions in Australia.

Despite its sensitivity and selectivity,
the instrument and its batteries weigh
only 18 kg and can be carried on a
back pack. This means it can be taken
into the most inaccessible areas, and
there are plenty of them in Australia.
It consists of a control box containing
a microprocessor and printer. This is
attached to a flexible wire loop up to
400 metres in circumference.
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SIROTEM in the field.

SIROTEM operates on the same
basic principle as earlier instruments
— that ore bodies conduct electricity.
An electric current is passed from the
control box around the wire loop and
then cut off rapidly. If an ore body is
under the loop, an electric current is
produced in it by induction and this will
then decay away in a small fraction of
a second. SIROTEM detects the very
small magnetic fields from these
currents. From these and other readings
at adjacent loop positions a “picture”
of the ore body below can be built up.

Test drilling based on this interpre-
tation is the next step in the exploration
process. Samples are taken from the
ore body and the surrounding material
for a more accurate assessment of the
content of the ore.

The SIROTEM licence was granted
to Geoex from CSIRO in October 1977.
In that same month Geoex exhibited a
prototype version of the instrument at
the “Exploration '77” Conference in
Ottawa and a considerable amount of
interest was generated.

A production prototype instrument
was produced in March 1978 and the
first two production units were delivered
to Geoex from sub-contractors in June.
Geoex then took SIROTEM to the
United States for demonstration trials
and subsequently to the European
Association of Exploration Geophysi-
cists Conference and Exhibition in
Dublin in June 1978. It was then sent
to Djakarta where it was displayed at
a mining equipment display in the

Australian Trade Commission’s show-
rooms.

In October 1978 dnother SIROTEM
instrument was taken to the United
States, where successful field trials were
conducted in order to provide case
histories of North American situations
for display at the Society of Exploration
Geophysicists Convention in  San
Francisco at the end of that month.
After display at this exhibition, it was
taken to Toronto, Canada and
subsequently to Finland where surveys
were conducted north of the Arctic
Circle in temperatures of —5°C.

Since the granting of the licence,
Geoex has operated at least one
SIROTEM survey crew continuously on
contract work, first with the prototype
instrument and subsequently with one
of the new production instruments.
Recently two production units have
been in use.

The first production run of ten units
was sold out by March 1979. Two units
have been sold to BHP and sales have
been made to the Institute of Geological
Sciences in Great Britain, the University
of Lulea, in Sweden and a private
company in Finland. The United States
Geological Survey has ordered the first
of the new production run and there are
many other opportunities for contract
work in North America, South Africa
and Scandinavia.

To date the marketing program for
SIROTEM has concentrated on areas
where sales are most likely to be
immediate. It is now at the stage of



branching into other territories such as
South Africa, South East Asia and the
Middle East.

Apart from its use in Australia,
SIROTEM is now being used to explore
for uranium-associated sulphides at a
depth of 300 metres in the arctic
winters of central Canada. It has also
been used in Scandinavia to explore for
minerals under the sea during winter,
when the equipment can be set up on
the sea ice.

SIROTEM is being used in the search
for copper, nickel, lead and zinc
sulphides, which are now increasing in
value, and indirectly for uranium when
associated with for example, conductive
shales. It has also proved useful in coal
and oil shale exploration by defining
basin configuration.

According to Geoex it can be used in
any case where resistivity mapping is of
value, such as detecting geological
contacts concealed by other rocks.
Artesian and fresh water searches are
also possible in much the same way.

Although this instrument can be used
for mapping configurations which lead
to a better assessment of the possibility
of ore deposits, there are some limits
on its use. For example, it cannot be
used like a metal detector, to find gold
or iron ore deposits. Gold occurs in
relatively small quantities in its natural

Brian O’Naeill (left) and Dr Joc!

state and is quite often heavily insulated
by quartz. SIROTEM is designed to
find larger bodies, and although the
same principle in a scaled down
instrument can be used to find small
quantities of gold, it works on too
large a scale for gold prospecting. The
gold nugget would need to be something
approaching 10 metres in size in order
to be detected! Iron ore in its natural
state poses particular conductivity
problems and makes a poor target for
SIROTEM.

According to Geoex, SIROTEM has
set new standards in terms of the speed
with which the production instruments

were accepted by the market — less than
nine months after being granted the
licence to manufacture, and less than six
months from the construction of the
first production prototype. It has been
named as one of the IR-100 award
winners — prestigious awards made by
an American publishing company for
achievements in science and technology.

SIROTEM has already claimed many
national and international firsts, but as
the search for minerals steps up in the
years ahead it seems certain to continue
to enhance its reputation in the highly
competitive area of exploration
technology. [
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CROMEMCO SYSTEM FEATURES

o Fast ZBOA microprocessor

¢ RAM expansion to 512 K Bytes

e Double Sided 5 1/4 & 8 inch and
Hard Disc Drives

e S100 Bus

¢ RS-232 or 20 mA serial interfaces

e Parallel and Analogue interfaces

@ High resolution colour graphics

@ Excellent service access

¢ EPROM memory and programming cards

@ Wide range of Peripherals

COMPREHENSIVE SOFTWARE

SUPPORT

e Disc Operating System (CP/M Compatible)

¢ Comprehensive Accounting System

@ Word Processing System

o Multi-User BASIC and Operating System

¢ 16K Disc Extended BASIC and 32K
Structured BASIC

¢ FORTRAN IV and COBOL compilers

@ Z2-80 relocatable Macro-Assembler

e Data Base Management System

o Document Indexing & Retrieval Systei

Superb microcomputer systems and
peripherals for commercial, educational and
scientific applications.

Specialising in software customising and
professional hardware and software support
and training.

Cromemco

microcomputers

Z-ZH
ComputerSystem_
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ADAPTIVE

ELECTRONICS P/L

77 Beach Road, Sandringham, Victoria 3191. Australia.
Telephone (03) 598-4422. Telex 35666.
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(= commodore

the PETcomputer

The Pet has a television screen, a keyboard as simple to use as a type-
writer and aself-contained cassette recorder which is the source for
programmes and for storing data in connection with these pro-
grammes. And it has, in its standard configuration, an 8K user
memory. {This is in addition to the 14K operating system

resident in the computer).

| SPECIAL A7 NO EXTRA COST

I $200 value of programmes will be provided with each PET

L purchased
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Dual Drive Floppy Disk

The Dual Drive Floppy Is the latest in Disk
technology with extremely large storage
capability and exceilent file management.
As the Commodore disk is an “‘intetligent’*
peripheral, it uses none of the RAM (user)
memory of the CBM The Floppy Disk
operating system used with the CBM
computer enables a programme to read or
write data in the background while simult-
aneously transterring data over the IEEE
to the C8BM The Floppy Disk is a reliable

Tractor Feed Printer

The Tractor Feed Printer Is a high specific-
ation printer that can print onto paper
}mul(uple copies) all the CBNM characters
etters (upper and lower case), numbers and
raphics avallable in the CBM The tractor
eed capabllity has the advantage of accept-
ing mailing labels, using standard premimed
forms {customized), cheque printing for
salaries, payables, etc. Again, the only

CONTACT YOUR LOCAL DEALER FOR
FURTHER INFORMATION, PRICING AND DEMONSTRATION.

The CBM Computer is now a truly
sophisticated Business System
with the announcement of

these Peripherals.

The CBM incorporated with the of applications from logging manage-

Floppy Disk and Printer makes an
Ideal business system for most
professional and specialized fieids,
medicine, law, dental, research,
engineering, toolmaking, printing,
education, energy conserationetc
.. The CBM Business System as
a management tool, delivers inform-
ation to all levels of Business pre-
viously attainable only with equip+
ment many times more expensive,
the CBM Business system is one
of the most cost efticient business
tools today. It offers a wide range

ment strategy in major corporations
to organizing accounts and invent-
ory control of small businesses.
Here are just a few of the cost
saving uses in the corporation,
professional oftice or small business
stock control, purchasing, fore-
casting, manufacturing,costing,
customer records, malling list, etc,
The CBM Floopy Disk and Printer,
2 compatible business system

at a reasonable price

Take a closer

look at these Peripherals.

Dusl Drive
Floppy Disk

CBOM

low cost unit, and is convenient for high
speed data transfer. Due to the latest
technological advances incorporated In this
disk, a total of 340K bytes are available In
the two standard 5% disks, without the
problems of double tracking or double
density. This is achieved by the use of two
microprocessors and memory 1.C.5 built
into the disk unit. Only two connections
are necessary an A/C cord and CBM
interface cord.

2040

2022

connections required are an A/C cord and
C8M connecting cord. The CBM is pro-
grammable, allowing the printer to format
print for: width, decimal position, leading
and tralling zero's, left margin justified,
fines per page, etc. It accepts 812" paper
giving up to four copies. Bidirectional
printing enables increased

speed 01 printing.

camvr

@0y Seren

printer

Distributed by

H HANIME

Commodore Business Machines Division.

PTY.
LTD.
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Project 561

Simple, sensitive metal detector

Phil Wait

The metal detecting hobby is enjoying quite a boom at the
moment and treasure hunters are not just after goid.

Though the price of the precious metal has fallen in recent

months, at around $600 an ounce it's worth going after.
Old coins and relics fetch high prices too, so there’s lots to

find out there . ..

METAL DETECTORS depend on
detecting one of several effects that can
be observed when a metal object in-
fluences the magnetic field surrounding
a coil of wire carrying an alternating
current. The principal effects are: the
pattern of the magnetic field surrounding
the coil will be altered and the inductance
of the coil will change.

The various types of metal detector
devised exploit these changes, electron-
ically detecting the alteration induced
in the coil by the metallic object. Non-
metallic objects or material can also
affect the coil in similar ways.

There are three basic methods em-
ployed to exploit the above effects.
“Induction  Balance” (IB) mertal
detectors employ two coils. One is driven
by a modulated oscillator. The other is
connected to a detector and amplifier.
The two coils are carefully positioned
with respect to one another such that
the recetver coil picks up very little of
the energy radiated by the transmitter
coil when no metal or mineral material
is nearby. When the coils are brought
near a metal object, the field pattern
is distorted, greatly increasing the
transmitted energy picked up by the
receiver coil. The modulated signal is
detected and can be indicated by
amplifying the recovered modulation to
speaker level as well as indicating it on
a meter. For obvious reasons, this type
of metal detector is often referred to as
a “transmit-receive” or TR detector,
sometimes as an IB/TR detector.
Chief advantages are good pinpointing
ability and good depth penetration,
and they are not sensitive to small
ferrous objects. Sensitivity suffers badly
in mineralised or ironstone ground. We
described an IB/TR metal detector back

30 — March 1980 ETI

in our May 1977 issue (Project 549) and
it is still a popular project. The problem
for the home constructor lies in correct
construction and alignment of the coils.

Most IB detectors operate at a fre-
quency between 85 kHz and 150 kHz.
As they are badly affected by mineralised
ground a technique was developed using
very low frequency to energise the
transmit coil. The ‘VLF’ types operate
at frequencies around 4 — 6 kHz, a
frequency range which penetrates all
types of soil quite well. However, they
need to run at a fairly high power to
achieve sufficient sensitivity with small
objects, hence battery drain is quite
high, and pinpointing ability is poor.

“Pulse Induction” detectors employ
coils in the search head that are set up
in much the same manner as the 1B
detector. However, the transmitter is
pulsed so that high energy bursts are
transmitted by the search coil. The
receiver then compares the phase of
portion of the received pulse with the
transmit signal. When a ferrous or
magnetic object is brought near the
search coils the phase of the received
signal is advanced with respect to the

transmit signal. The opposite occurs
when a non-magnetic conductor is
brought near the search coils. Thus, this
type of detector can effectively ‘dis-
criminate’ between ferrous and non-
ferrous metals as well as exclude ground
effects — simply by setting the detection
circuitry to exclude signals of the un-
wanted phase characteristics. Thus, a
“Ground Exclusion” control is often
featured with these detectors. As the
strength of the received signal also varies,
depending on the ‘target’ object’s
characteristics, this effect may also be
included in the detection process.




Full size print of the front panel.

Clearly, an IP detector presents many
problems to the home constmctor.

The simplest technique detects the
change in inductance of a single search
coil, If this coil is part of the tuned
circuit of an oscillator, then comparing
the frequency of the ‘search’ oscillator
with a stable reference oscillator will
indicate the presence of a metal object.
This detector is called the *“‘Beat Fre-
quency Oscillator” or BFO type. The
two oscillators are set such that there is
a slight difference in their frequencies
and their outputs mixed. The resultant
will be a ‘beat’ frequency which is equal
to the difference between the two
oscillator frequencies. The main ad-
vantages of this type are simple circuitry
and setting up along with good pinpoint-
ing ability. In the past, most published
designs have suffered from a distinct
lack of sensitivity as well as poor tuning
stability. A cunning mixing technique
and a few other fillips can overcome
these problems.

Hence, our new metal detector is a
BFO type incorporating some modem
refinements. It has proved to have
similar sensitivity to our IB detector,
the ETI-549, but is generally easier to
build and set up, there being no critical
adjustments.

Design features

Our new metal detector has three
controls: COURSE frequency adjust,
FINE frequency adjust and VOLUME
on/off. The course frequency control
is used to initially set the frequency of
the search oscillator, compensating for
the various factors affecting any dnift in
this oscillator (mainly temperature and
battery voltage). The fine frequency
control is then used to set the note to
a low pitch when the detector is placed
over the ground, permitting compen-
sation for the effect of the ground on
the frequency of the search oscillator.
The volume control adjusts the loudness
of the output from the speaker.

The two main design problems this
type of detector presents are the fre-
quency stability of the two oscillators
and the minute frequency change which
has to be detected.

The search oscillator we finally used
was settled on after some experimen-
tation. Our first oy employed an LC
oscillator built around a CMOS gate chip.
This proved to be not as stable as we
required and we found that wying to
obtain dc control of the frequency by
varying the supply rail voltage had
drawbacks. After some experimentation
with oscillator configurations we hit on
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a discrete component oscillator which
we found behaved much as we were
seeking.

The search coil in the circuit we used
is the inductor in a Colpitts oscillator.
However, this particular circuit may be
a little unfamiliar to many readers. To
increase the RF current in the colil,
it is placed in the collector circuit of
Q1. Feedback is between collector and
emitter and the base is effectively at
RF ground. The frequency determining
capacitance of the tuned circuit is
‘tapped’ to provide feedback, C2 and
C3 performing this function. Careful
attention has been paid to the basic
frequency stability of this oscillator.
Good quality styroseal capacitors have
been used for C2 and C3. These have a
temperature coefficient roughly opposite
to that of other temperature influences
on the frequency of the oscillator. In
general, the short-term stability of this
oscillator is quite good.

The particular circuit configuration
of the oscillator gave us a very useful
bonus — dc conuol of the oscillator
frequency over a small range. Varying
the base bias on a transistor will vary
the collector-base capacitance. In this
circuit, the ¢b capacitance is part of
the overall ‘stray’ capacitance that
determines the exact frequency of
oscillation. As the base bias is increased
the c-b capacitance decreases, increasing
the oscillator frequency. In this way,
the oscillator frequency can be varied
over a range of about ten percent. We
have provided two controls, the FINE
control providing a variation of about
one-tenth that of the COURSE control.

The search oscillator is loosely
coupled via a 47p capacitor to a follow-
ing CMOS Schmitt trigger and two
inverters which square the output. The
loose coupling isolates the oscillator
from the subsequent circuitry, further
enchancing the stability of the search
oscillator.

For the reference oscillator, we chose
to use a crystal, because of its inherent
stability. It has been argued that if an
ordinary LC circuit is used for the
reference oscillator it will have similar
drift characteristics as the search os-
cillator and the overall drift will be
reduced. In fact, the reference oscillator
can be made using a standard 455 kHz
IF transformer. In practice however,
the two tend to drift at markedly
different rates. We think the best
approach is to make both oscillators as
stable as possible. Hence the crystal —
which is an easily available type and
cheaper than an IF transformer!

The reference oscillator is a simple
‘inverter’ crystal oscillator built around
one gate from a CMOS quad NAND
gate, IC2. This has a square wave out-
put and drives a divide-by-four circuit,
IC3, via the other three gates in IC2,
acting as buffers.

The crystal we used is a 3.579545
MHz type (NTSC chrominance sub-
carrier frequency) commonly available
from a number of suppliers. We used one
in our Electronic Tuning Fork
(ETI-606) published last November.
The output of IC3 is at a frequency of
about 890 kHz. The exact frequency is
unimportant, just so long as it’s stable.

The search oscillator operates at a
little above 100 kHz, about one-eighth
of this frequency.

The secret of our metal detector’s
overall sensitivity lies in the mixer
circuit. This employs one section of a
4013 flip-flop. The reference oscillator’s
divider output (at 890 kHz) is applied
to the D input of IC4a and the squared-
up search oscillator’s output is applied
to the clock input. If the clock fre-
quency (i.e: the search oscillator fre-
quency) changes by 1 Hz, the output
beat (from the Q output of 1C4a) will
change by 8 Hz (see ‘How it Works’),
thus considerably —multiplying the
smallest changes in oscillator frequency.p

ET! March 1980 — 31



70 TURNS TWIN SHIELDED CABLE

0.4mm ENAMELLED TO LEAD R1
WIRE {SEE TEXT) 100R
_____ — 4
_I_c1 IPIN 14
T 1000 IC14
c5 A3
-
a7p 100k 13 n B8
% 1 L IC1a 1IC1b
9 111.25kHz
12 R4 l
™M
FARADAY SCREEN N AAAA IC4a
CONNECTED TO UL T a %4013
CABLE SCREEN n
STYRO RV1 o
(SEE TEXT) FINE = ]
FREQUENCY 0
ok RV3 R ¢
C3 LIN g2 100k ) ®
5n6 - LOG {
B2 !
STYRO oy |
SP1 ov
ov COURSE
FREQUENCY
R8 t
ov 890kHz
A= ——y
8
j swi
5 7 & /
CK o cK gl»
515 1c3a 9] ica g2
= ov
4]
il RE 8
[4 3 10 |8
4
PIN 7
iIc3
ov 1S 0V ov

The beat frequency metal detector employs
two oscillators: a very stable reference
oscillator and a search oscillator. The
search oscillator uses a tuned circuit
designed to be influenced by metal or
mineral objects which are brought into
its field. The two oscillators are adjusted
so they are harmonically related and fed
to a mixer. When the search frequency is
adjusted so the reference frequency fed
to the mixer is eight times the search
frequency, the output of the mixer is
zero. The search frequency is slightly
adjusted so that an output appears from
the mixer which is the difference between
the two input frequencies. This can be
adjusted to an audio tone.

When a plece of metal or mineral is
brought near the search coil the frequency
of the oscillator varies, which in turn
varies the output frequency from the
mixer. The change in pitch can easily be
heard from the speakaer.

The reference oscillator employs a
crystal in a CMOS oscillator circuit using
one gate from IC2a. The resistor R6 biases
the gate into its linear region. IC2 b, ¢
and d, are used as buffer stages to prevent
oscillator “pulling” and to further square
its output waveform. Two flip-flops, IC3a
and b, divide the reference signal by four
to 890 kHz.

HOW IT WORKS - ETI 561 Metal Detector

The search oscillator uses a discrete
transistor in grounded base configuration;
with the search coll in the collector.
Using the coil in the collector increases
the strength of the fleld around the coil
and hopefully overcomes some of the
losses in the ground. Feedback is set by
the ratio of C2 to C3 from collector to
emitter and their value determins the
frequency of the oscillator. The base is
grounded at RF by C4,

By varying the bias on the transistor
the interelement capacitances can be
variad. This varies the oscillator frequency
as the transistor capacitances form part
of the ‘strays’ in the LC circuit. RV1 and
RV2 provide fine and course frequency
control. The resistors R8 and R9 iimit
the maximum and minimum voltage on
the base to prevent over-dissipation in
the transistor or drop-out of the oscillator.

The output of the search oscitlator is
fed to a Schmitt trigger, consisting of ICta
and b, where it is squared and further
butfered by ICic and d. The search fre-
quency is then fed to the mixer.

Both oscillators are decoupled from
each other by supply line decoupling
R1-C1 and R5-C6.

The mixer consists of half a dual-D
flip-flop. The search and refersnce fre-
quencies are fed to the clock and D inputs

respectively. The flip-flop looks at the
reference oscillator (D) on every positive
transition of the search oscillator {(clock),
and transfers this level to the Q output
until the next clock transition. If the two
oscillators are exactly evenly harmonically
related (i.e: 2nd, 4th, 6th, or in our case
8th, harmonic) the D input will always
be the same level at each clock pulse. The
output from the mixer at the Q pin will
always be the same — no pulses.

However, If the search frequency is
varied and the D and clock inputs are no
tonger harmonicaily related but are chang-
ing in phase with respect to each other,
after a few clock pulses the D input will
no longer be the same — the output will
change state. The effect of all this is to
produce a chain of square waves at the Q
output, the frequency of which is eight
times the change in frequency of the
search oscillator,

Capacitors C8 and RV2 form a differ-
entiating network which feeds a pulse to
the audio amplifier, Q2, for each output
transition from the mixer. Each cycle
from the mixer produces two pulses in
the speaker. If the frequency of the search
oscillator is shifted one hertz the output
of the mixer changes by eight hertz, pro-
ducing an output of eight pulses per
second in the speaker.
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The pc board pattern is on p.113

The output of the mixer is fed to a
simple audio amplifier driving a loud-
speaker. The search and reference
oscillators must be well decoupled from
each other and buffered from the mixer
stage to prevent ‘pulling’ of the
oscillators, which would result in erratic
operation, especially when set for a
low frequency output. We have used
supply line decoupling as well as buffer
stages after each oscillator. We also
found it necessary to use a separate
battery for the audio stage to prevent
the very short, but high current pulses
to the audio stage affecting the oscillators.

Resistors all AW, 5%
(R e, .- 100R
R i A 1k
R8 Sa5 i SRAs 100k
R4 e Wl ™M
RS gt Fuw i s 100R
RE_5nv s alss 10M
R7 . ...... 22k
R8,R9. . ... 4k7
Potentiometers
RYAL" > 5 = = samn 10k lin
RY2 o o.ev gl 100k lin
Al ., ..o 100k log switch pot
Capacitors
€l Ton s s B ol 100n greencap
C2at w o o 10 styroseal
C8, Faltest} 6n6 styroseal
R 2 i L el 100n greencap
(Gl S g 47p ceramic
o R 100n greencap
G ¢ T 3 %R 10p ceramic
€8 3 P el 100n greencap

PARTS LIST - ETI 561

The search coil

The most important characteristic of
the search coil is its size. Surprisingly
endugh the actual inductance doesn’t
seem to have much effect on sensitivity.
The greater the coil diameter the greater
the penetration depth, but the less
sensitive it is to small objects. As a
general rule the penetration is about
equal to the search coil diameter, while
the sensitivity is roughly proportional
to-the cube of the object diameter (as
expressed as a function of the search
coil diameter). Sensitivity is also in-

Semiconductors

O €2 e 816 3 BC548, BC108, etc.
IC1,1C2 . .. .4001B
IC3,1C4 . . ..4013
Miscellaneous
b, R s e 8 ohm speaker
BIB2 . -rd s 9 Volt battery (type 216)
YWAL 1ok 3.579545 MHz NTSC
colour xtal
ETI-561. . . . pc board

Length of twin shielded cable, plastic pot
stand (approx 150 mm dia), length of
steel or aluminium tube (approx 600 mm
long, 20 mm dia), length of plastic rod

or wood dowel to fit inside pipe (approx
200 mm long), 0.4 mm enamelled wire,
aluminium foil, Araldite, box to suit
{approx 105 x 125 x 76 mm), three
knobs, battery clips, insulation tape, two
right angle brackets.

RV1
FINE

3 RV2

COURSE

+9V from B1
+9V from B2

0oV from B1

and B2

RV3/sW1
VOLUME/POWER

SP1

versely proportional to the sixth’power
of the distance between the coil and
the object.

All this means is that if the object
size is halved the sensitivity is reduced
to one-cighth. Also, if the depth is
doubled the sensitivity is reduced to
one sixty-fourth. It’s easy to sece why all
metal detectors which are designed to
pick up small objects use small coils,
(150 to 300 mm diameter) and really
only skim the soil surface. If the search
coil is doubled in diameter for greater
penetration the sensitivity to small
objects falls to one-eighth. You rapidly
encounter the law of diminishing
returns.

Some of the more expensive metal
detectors improve the penetration, while
retaining sensitivity, by using a very
complex arrangement of coils which
modifies the field pattern. This can be
done to some extent by making the coil
on the BFO detector oval in shape.

We chose a round coil of 150 mm
diameter to give good sensitivity to small
objects giving about 100—150 mm
penetration which is easy to build,
but this is open to considerable exper-
imentation. Remember though, that if
khe coil diameter is increased the number
of turns will have to be reduced so that
the search oscillator remains at the same
frequency (about 110 kHz).

Faraday shield

If the search coil is moved around, the
capacitance between it and the ground >
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1: Having wound the coil as described, wrap
it with two layers of Insulation tape.

-~
"':.‘“%-E i

3: Wind tinned copper wire over the shigld,
passing the end out where the coil leads
Pass out.

or other objects changes. This changing
capacitance ‘pulls’ the oscillator fre-
quency and can completely swamp out
the small change in inductance we are
looking for. The coil can be screened
from this capacitance cffect by using
a Faraday Shield around the coil. This
consists of a ring of tubing, or in our
case — a wrapping of aluminium foil,
around the coil but broken at one point
so it does not make a shorted tumn.
This shield is then connected to the
common supply rail (OV) on the
oscillator.

Construction

We have deliberately chosen commonly
available mechanical and electronic
components so that construction of
this project is as easy as possible —
especially for-the newcomer. The search
coil is mounted on a 165 mm diameter
plastic pot stand which may be purchased
at hardware stores and nurseries (if
you must know, we used a Decor
*4971). The electronics is mounted
inside a simple aluminium box attached
to a stem made from a length of tube
specified for C2 and C3 or performance
which extends down to the search coil
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SEARCH HEAD CONSTRUCTION

2: Next wind the Faraday shield using two

strips of aluminium foil, leaving a break where

the coil ends come out.

4: Cover the whole coil assembly with two
more layers of insulation tape.

and serves as the handle. Connection to
the search coil is via a length of shielded
cable. The controls mount on one side
of the box housing the electronics.
Which side you mount them depends
on whether you are right or left handed.
The speaker mounts on the end of the
box facing the operator. As can be seen
from the picture, the handle was made
with an upwards bend at the end which
you grip. This balances the instrument
reasonably well, avoiding arm strain.

Construction should commence with
the electronics. Mount the components
on the pc board, taking care with the
orientation of the transistor (Q1) and
the ICs. Do not substitute another type
of capacitor for the styroseal types
may suffer. The crystal specified comes

with flying leads and may be soldered in

place. Don’t use too much heat though,
solder quickly and you will avoid
possible damage to the crystal.

The next step is to make the stem.
The easiest way is to take a length of
25 mm diameter electrical conduit
about 850 mm long and make a bend
about 100 mm from one end for the
grip. To do this, heat the point of the
bend over a flame (not in the flame)

i
5: Press the assembled coil into the rim of

the pot stand, terminate the wires as des-
cribed and epoxy the coil to the pot stand.

until it softens and then carefully bend
it about 60° from straight.

A length of aluminium tube may
also be used for the handle. The bend
for the grip can be made by first flatten-
ing the point of the bend somewhat
with a hammer then placing the short
piece in a vice and carefully making the
bend. A section of wood dowel or
plastic ube should be placed between
the search coil and the end of the metal
tube to keep the mass of metal about
200 — 250 mm away from the search
coil. A piece of wood dowel of the
right size, jammed in the end of the
aluminium tube, is generally the easiest
way to go about it.

We used a small aluminium box
which comes in two pieces. We drilled
a hole in either end of the ‘bottom’ of
this box so that it could be slipped over
the stem (see accompanying photograph).
A nut and bolt was used to secure it to
the stem on the side ‘below’ the grip.
The small speaker is mounted in this
part of the box, before it is secured to
the stem, on the end which facesupward
toward the operator. A small hole is
drilled in the opposite end and a grommet
inserted. This permits entry of the cable
to the search coil.

The pc board and controls are
mounted to the ‘lid’ of the box. Position
the controls on the side that suits your
handedness. Our model was made for
right handed operators.

Now for the search coil. This is wound
so that it can be tucked inside the rim
of the up-turned plastic pot stand. First
make a cardboard former of the approp-
riate diameter. Roll a strip pf heavy
cardboard around the rim such that it
fits loosely and tape or staple it securely
(to avoid it popping open at an awkward
moment).

Lift the former off the pot stand and



thén wind the coil onto this former as
per the details given in the parts list.
Leave a short length of wire spare on
each end to make the connection. Tie
the coil up with a few lengths of string
at various places and then slide it off
the former. Now wind two layers of
insulation tape around the coil, leading
the two ends out at the same place.

Next, wind the Faraday screen. Cut
some aluminium kitchen foil into strips
about 15 mm wide and wind this around
the coil to make two layers but leaving
a small gap about 5 mm to 10 mm wide
where the coil ends come out. It is very
important that the two ends of the
Faraday shield do not connect as this
would make a: ‘shorted tum’ and the
coil would not work as intended.

To secure the foil tightly around the
coil, and to make connection to the
shield, wind a length of tinned copper
wire around the shield with about a
10 mm pitch (i.e: about 10 mm between
successive turns). The end of this wire
is taken out at the same place as the coil
connections.

Now wind another two layers of
insulation tape around the whole
assembly. Drill a 3 mm hole in the side
of the pot stand and then press the coil
down into the rim with the connecting
wires adjacent to the hole. Pass the
wires through the hole. Pour quick-
setting epoxy over the coil to hold it
in place.

The search head is mounted to the
stem using two right-angle brackets and
a bolt passed right through the end of

Internal view of the metal detector electronics showing general placement of the
major components. We mounted the pc board using some 12 mm spacers, nuts and

bolts. The speaker mounts on the box ‘lid’.

the stem. Small pieces of metal here
don’t seem to adversely affect the
operation of the detector.

Solder the coil connections to the
twin shielded cable, the Faraday shield
connecting to the cable’s shield, and
glue the cable and wires underneath
the pot stand to hold them rigid. If you
wish, the ‘underside’ of the pot stand
may be completely filled with epoxy.

Wind the cable around the stem to
keep it mechanically rigid and pass it
through a grommeted hole in the box.
Terminate the cable to the pc board.

Using it

When the construction is complete,
turn on the detector, advance the
volume control and rotate the course
frequency knob. You will hear anumber
of ‘heterodynes’ or beats, one being
very strong. This heterodyne is the one
commonly used, the others being odd
multiples of the reference signal beating
with multiples of the search oscillator.
You may find that some of these weaker
signals are more sensitive to buried
objects than the stronger one.

Set the fine frequency control to mid-
range and set the course frequency con-
trol to near the strong heterodyne with
the search head held away from the
ground. Lower the detector to the
ground and you will notice a frequency
shift. This is the effect of the ground
and will vary between different types of
soil. Use the fine frequency control
to set the beat to a low pitch and sweep

\_
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metal detector

across the surface. A metal object will
cause a change in the pitch which is
clearly audible.

The ear is more sensitive to changes
in pitch at low frequencies than at high
frequencies and thus it is best to adjust
the fine frequency control to a low pitch
that can be heard at a comfortable
volume from the loudspeaker.

Theoretically, the frequency of the
search oscillator should increase when a
non-ferrous object comes within range
of the search coil and decrease when a
ferrous (or diamagnetic) object is within
range. This effect is difficult to detect
in practice as eddy currents in ferrous
materials swamp the effect and they
react much the same as non-ferrous
metals. However, minerals such as
hematite may show the effect. With the
search oscillator set on one side of zero
beat, metal objects near the search coil
will cause the pitch to increase, while
magnetic minerals will cause the pitch
to decrease. With the search oscillator
set to the other side of zero beat, the
opposite will occur.

You could try a few experiments
to show up this effect.

Enough theorising. In general oper-
ation, try to keep the search head a
constant distance from the ground and
sweep from side to side in a regular
pattern. The right technique is easily
developed with a little practice.

There are a number of books on metal
detecting available and these show the
sort of techniques the successful treasure
hunter employs. -

Write or phone

Tandy Corporation,

Phone: (02) 638 4333 J
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MORE FOR YOUR DOLLAR

Mail all orders to: SEMIS, 2 Guildford Lane,

Melbourne. Vic 3000. (03) 602-3836. All
components prime, full spec, by major

manufacturers.

2114
2114
2114
2708

¥r % SPECIAL ¥ %

450ns
450ns
300ns

E.PROM

8 for
64 for
8 for

Trade Inc. tax
34.00 39.10
256.00 294.00
42.00 48.30
8.00 9.20

INC. INC. INC. INC. INC. INC.
ITEM TRADE TAX ITEM TRADE  TAX ITEM TRADE TAX  ITEM TRADE TAX  IVEM TRADE TAX  ITEM TRADE  TAX
cMO0S 74C83 1.25 1.44 | 456P 1.29 1.64 | 7406 18 .20 | 74185 1.90 1.29 | 74LS18% 2.50 2.88
74C85 1.10 1,27 | NES530 90 1.5 | 7407 30 .35 | 74190 90 1.04 | 74LS189 335 385
4000 20 .23 | 74C86 36 .51 7408 A6 18 [ 7419 80 .92 | T4LS1%0 1.20 138
40018 18 21 | 74c%0 .86 .53 | LINEAR 7409 20 .2 | 14192 65 .75 | 745191 1.02 1.17
40014 8 21 | 74093 85 1.4 7410 14 18 | 74193 72 83 | 745192 82 .94
4002 19 22 | 74095 55 .97 | 555 25 32 | 7414 23 26 | 74194 1.05 1.20 | 74LS193 82 .94
4006 1.05 1.21 | 74C107 60 .74 | 556 60 .77 | 7412 26 .30 | 74195 60 .69 | 74LS194 85 .75
4007 21 24 | 74c150 2.40 3.45 | LM565 110 1.40 | 7413 30 .35 | 74196 .80 .92 | 7415195 75 .86
4008 90 1.04 | 74C151 150 1.02 | LM565CH 1.65 2.10 | 7414 32 37 | 97 99 1.13 | 741519 1.15 1,32
4009 A1 .47 | 74C154 2.45 2.92 | NES66 1.95 249 | 7416 30 .35 | 7M1 99 1.3 | 745197 96 1.10
4010 42 .48 | 74C160 80 .97 | Lms67 1.20 1.53 | 7417 40 .46 | 74199 1,20 1.38 | 74LS221 1.02 117
4011 25 .29 | 74C192 84 .97 | NEST 750 9.56 | 7420 A7 19 | 74221 80 .92 | 7415245 210 2.42
4012 19 22 | 74C164 1.00 1.15 | TBAB41BX1 2.00 255 | 7421 18 .20 | 74290 80 .92 | 74LS247 80 .92
4013 32 .37 | 74c173 95 1.09 | TBAG41811 2.00 2.55 | 7423 35 .40 | 74293 80 .92 | 7aLs249 1.15 1.32
4014 1.00 1.15 | 74C174 75 .86 | LM709-LN-8 50 .64 | 7425 40 .46 | 74365 .75 .86 | 74LS251 70 .8
4015 78 .90 | 74C175 80 1.07 | LM709-14PIN 62 .78 | 7426 26 .30 | 74366 75 .87 | 7415253 95 1.10
4016 41 a7 | 74192 110 1.29 | UAT10CA 54 68 | 7427 30 35 | 74367 55 .63 | 74LS257 60 .69
4017 80 .92 | 74C193 1.02 1.17 | LM710-CH J4 94 | 7430 A7 19 | 74368 74 .85 | 74LS258 45 .52
4018 1.00 1.15 | 74C195 90 1.04 | TN 64 82 | 7432 25 .29 | 81% 1.65 1.89 | 74LS259 220 2.53
4019 52 .60 | 74C22 1.30 1.50 | UAT11-H 68 .88 | 7437 .30 .35 | 9314 1.20 1.38 | 74LS260 35 .40
4020 1.05 1.20 | 74C373 1.60 1.84 | UAT16HC 495 6.31 | 7438 30 .35 | 9368 1.70 1.96 | 74LS266 66 .76
4021 1.05 1.20 | 74c374 1.82 2.09 | 723 38 .49 | 7440 20 .23 | 9370 1.80 2,07 | 7415273 1.70 1.96
4022 .95 1.09 | 74C901 50 .58 | LM723CH 90 115 | 7441 .90 1.04 | 74LS00 16 .18 | 74LS279 60 .89
4023 A8 .21 | 740902 50 .58 | LM725 3.4 400 | 7442 .40 .46 | 74LS01 20 .23 | 74Ls283 1.10 1.20
4024 64 .73 | 74C905 9.80 11.27 | LM733 98 1.25 | 7443 1.30 1.50 | 741S02 A5 17 | 74LS90 99 1.13
4025 A9 22 | 740906 48 .55 | UAT39 1.60 2.04 | 7444 1.20 1.38 | 74LS03 19 22 | 74Ls293 1.05 t.21
4026 1.40 1.61 | 74c907 50 .58 | 743 20 .25 | 7445 1.00 1.15 | 74LS04 A9 22 | 7415295 1.50 1.70
4027 42 .48 | 74C915 94 1.08 | LM741-H A7 60 | 7446 .84 97 | 74LS05 20 .23 | 7415298 .95 1,10
4028 78 .90 | 74C922 3.32 3.82 | VAT47 B84 1,07 | 7447 64 .74 | 74LS08 18 20 | 7415352 115 1.32
4029 1.11 1.28 | 74C923 3.50. 4.03 | UA74THC 176 2.24 | 7448 .83 .95 | 74.509 A9 .22 | 7418353 115 1.32
4030 33 .38 | 74C925 410 472 | Ua748 42 54 | 1480 A8 .20 | 74LS10 18 20 | 74LS365 48 .55
4031 1.98 2.28 | 74C926 410 472 | UA748HC 102 130 | 7451 18 .20 | 748N 20 .23 | 74LS366 66 .76
4034 3.25 3.74 | 74C927 410 4,72 | UA7S3 1.45 1.85 | 7453 20 .23 | 741518 40 .46 | 74LS367 53 .61
4035 1.6 1.33 | 74C932 .95 1.19 | UAT60HC 3.28 418 | 812 .65 1.85 | 74LS14 60 .69 | 74LS368 36 .41
4039 60 .69 UATT? 1.95 2.49 | 9300 60 .69 | 741815 25 .29 | 7418373 1.30 1.50
4040 .92 1.06 | 80C SERIES UA777HC 235 270 | 9307 1.60 1.84 | 741520 220 .23 | 74LS374 1.50 1.73
4041 .90 1.04 UATI6HC 117 175 | 9308 112 1.29 | 741821 21 24 | 74LS386 46 53
4042 64 .74 | MMBOC9S 75 .86 | OM802 94 1.20% | 7454 18 .20 | 74LS22 22 .25 | 74LS670 2.38 2.74
4043 64 .74 | 80C96 .75 .86 | SAB1048 420 536 | 7470 35 .40 | 74LS26 .26 .30 | 81LS95 211 2.42
4044 61 .70 | mmsoce7 75 .86 | LMI310N 1.90 243 | 7472 32 .37 | s 21 .24 | 95H90 7.74 8.90
4046 .98 1.13 | 80C98 75, .86 | 1408 3.90 4.97 | 74713 32 .37 | 74828 30 .35 | 11C90 11.44 13.15
4047 1.06 1.22 M1458 50 .64 | 7474 26 .30 | 74LS30 22 .25 | 81LS%% 211 2.42
4048 45 .52 | LINEAR UA1488 74 .94 | 7475 5 .29 | 741832 21 24 | 81Ls9y7 211 2.42
4049 33 .38 UA1489 74 94 | 7476 26 .30 | 74LS33 32 .37 | 81LSe8 211 2.42
4050 37 .43 | LH0002 7.50 9.56 | MC1495 575 7.33 | 7480 60 .69 | 741537 30 .35
4051 .71 .82 | LHo022C0 13.00 16.58 | MC1496L 1.23 142 | 7482 1.60 1.84 | 741838 226 30 | TRANSISTORS
4052 70 .80 | LH0042CH 443 565 | LM1558 1.23 1.57 | 7483 .74 .85 | 741840 20 .2
4053 72 .83 | LH0070 10.00 12.75 | LM1596 115 1.47 | 7485 75 .86 | 740842 .70 .81 | 2N301 1.80 230
4060 1.05 1.21 | LHOOT1 10.00 12.75 | LM1830 2.50 3.19 | 7486 36 .42 | 741847 80 .92 | 2Ne57 1418
4066 51 .57 | REFQ2CJ 6.60 8.42 | 27119 3.50 4.03 | 7489 1.42 1,63 | 741548 96 1.10 | 2N930 51 65
4068 29 .33 | non 68 .87 | LM2902 1.20 1.53 | 7490 25 .29 | 74LS49 96 1.10 [ 2N1613 90 1.15
4069 200 .23 | TLO72 1.20 1.53 | LM2917 8PIN 2.25 2.87 | 7491 .52 .60 | 741851 24 .28 | NI 45 .58
4070 34 .39 | TL082 .88 1.12 | LM2917 245 312 | 7492 36 .41 | 741854 224 .28 | 2N1833 86 1.10
407 21 .24 | LH0091CD 20.75 26.46 | CA3028 1.43 182 | 7493 26 .30 [ 74LS55 50 .58 | 2N2219A 35 47
4072 34 .39 | LH0094CD 29.50 37.62 | LM3039% 78 .99 | 7494 .80 .92 | 741858 .60 .69 | PN2222 1824
4073 27 .31 | SAK140 1.79 2.28 | CA3046 136 1.73 | 7495 40 .46 | 74LST3 50 .58 | 2N2222 25 32
4075 24 28 | UAAIT0 2.80 3.57 | 3065 40 .50 | 749 70 .81 [ 74LS74 31 .36 | 2N2483 30 .39
4076 1.05 1.21 | UAA180 2.80 3.57 | LM3080 96 1.22 | 7497 220 2.53 | 74LS75 40 .46 | 2N2484 54 .69
4077 29 .34 | TCA220 1.80 2.30 | LM3089 3.13 3.99 | 74107 40 .46 | 74L876 36 .41 | 2N2646 55 .70
4078 34 .33 | LM301 .26 .33 | CA3130T 1.05 1.40 | 74108 32 .37 | 741878 36 .41 | 2N2647 90 115
4081 23 .27 | LM301-H .38 .49 | CAJ130E 142 1.80 | 74116 1.90 2.19 | 74.583 91 1.05 | 2N28%4 .68 .87
4082 34 .39 | LM304-H 1.40 1.79 | CA3140 1.05 1.40 | 74121 .40 .46 | 741585 90 1.04 | 2N2904 40 51
4089 90 1.04 LM305-H .65 .83 | 3401 60 .77 | 14122 .60 .69 | 74LS86 30 .35 | 2N2905 35 45
4093 50 .58 | LM307-CN 32 41 | 311 92 117 | 123 .58 .67 | 74LS90 44 50 | 2N2906 30 .50
4503 54 .62 | LM307-H 25 .95 | LM3900 65 .83 | 74125 52 60 | 74LS%2 84 95 | PN2907 24 .30
4507 40 .46 | LM308 60 .77 | LM3909 85 1.08 | 7412 .55 .63 | 74LS93 54 .62 | 2N2913 1.00 1.28
4510 96 1.10 | LM308H 1.00 1.27 | LM3914N 310 395 | 74132 75 .86 | 74LS95 .62 .71 | 2N3053 35 .38
451 92 1.05 | LM310-N 1.75 2.23 | 413 148 1.88 | 74141 1.04 1.20 | 74L596 1.40 1.61 | 2N3054 60 .77
4512 95 1.10 | LM310-H 210 2.68 | LM4250 1.45 1.80 | 74145 .80 .92 | 741510 .34 .39 | 2N3055 55 .70
4514 2.20 2.53 1 55 .70 | UA4558TC 1.08 1.42 | 74147 1,78 2.05 | 74L5109 34 .39 | 2N3301 25 .3
4518 1.20 1.38 | LM3N & MM5837 118 1.50 | 74148 1.24 143 | 748112 34 .39 | 2N3440 94 1.2
4518 95 1.09 | LM311H 1.00 1.27 | LM7555 1.47 1.87 | 74150 85 .75 | 7418113 60 .69 | 2N3502 60 .77
4519 46 .53 | LM318 2.25 2.87 | MC10116L .79 1.00 | 74151 36 .41 | 74LS114 48 55 3503 60 .77
4520 .92 1.05 | LMm322 310 3.95 | LF13741 50 .64 | 74152 442 501 | 748122 42 48 | 2N3563 18 .23
4522 1,12 1.29 | LM324 63 .80 | LF13741-H 61 .78 | 74153 65 .75 | 74L9123 71 82 | 2N3564 23 29
4527 1.05 1.20 LM325 2.50 3.19 | DS75452 45 .57 | 74154 .65 .75 | 7418125 A0 w5 PN3565 .8 .23
4528 11 1.27 | LM329-02 1.14 145 | 76477 3.53 450 | 8r28 1.40 1.61 | 74L5126 .65 .75 | PN3566 1520
4529 145 1.67 LM3342 110 1.40 9310 .60 .69 | 74LS13 .74 .85 | PN3567 .18 .23
4539 1.36 1.60 | OM335 9.80 12.50 | TIL(S) 9311 .90 1.03 | 7418133 .30 .35 | PN3s68 1823
4541 140 1.61 | LM336Z 254 3.24 9312 1.20 1.38 | 74LS136 .34 39 | 2N3569 4823
4543 1.82 2.09 | LM339 50 .64 | 74500 30 .35 | 74155 86 .99 | 7415138 64 .74 | 2N3638 18 .23
4553 6.15 7.08 | LM348 .92 1.18 | 74S02 30 0 .35 | 74156 1.38 1.59 | 74L5139 80 .92 [ 2n3639 .18 .23
555 .90 1.04 | Lm349 1.45 1.85 | 74504 74 85 | 74157 56 .64 | 7418151 68 .78 | 2N3640 18 .23
MC1-4560 260 2.99 | LF351N 55 .71 | 74510 70 .80 [ 74160 .92 1.06 | 74L8153 56 .64 | 2N3641 8 .23
40097 85 .98 LF356AN 90 1.15 | 74511 0 .80 74161 95 109 | 7418154 1.32 1.52 | PN3642 14018
40098 85 .98 | LF3s7 9 1.15 | 74532 .70 .80 | 74162 .85 1.01 | 74LS155 .96 1.10 | PN3643 16 .20
40175 95 1,07 | LM358 60 .77 | 74851 .70 .80 | 74163 .80 .92 | 74LS156 .96 1.10 | PN3644 .16 .20
LM373 3.30 4.20 | 74574 113 1.30 74164 .55 .83 | 74LS157 .86 .99 [ 2N3645 16 .20
74C SERIES LM374 425 5.42 | 74586 117 1.45 | 74165 55 .63 7418158 66 .76 | 2N3846 16 .20
LM376 56 .72 | 745112 113 130 | 74166 128 1.47 | 74LS160 78 .90 | 2N3692 A3 55
74C00 22 .25 | wmIn7 2.30 2.94 | 745135 2.00 2.30 | 74167 220 2.53 | 74LS5161 78 .90 | 2N3693 30 .38
74C02 2 .25 | LM3rg 450 574 | 745138 2.87 3.30 | 74170 1.83 2.11 | 7418162 .95 1.09 | PN3694 20 .13
74C04 22 25 | LM380 8PIN 80 1.02 | 748157 2.61 3.00 | 74173 1.45 1.67 | 74L5183 .78 .90 | 2N3702 20 .2
74008 22 .25 | LM380 14PIN .95 1.22 | 745158 2.61 3.00 7415164 116 1.33 | 2N3704 25 3R
74C10 24 28 LM3B1A-N 195 2.40 | 745182 2.87 3.30 | 7400 SERIES 7415165 .48 .55 | 2N3709 25 32
74C14 40 .46 | LM3BIN 1.50 1.91 7415168 1.70 1.96 | 2N3713 1.66 2.22
74C20 25 .29 | LM382N 1.30 1.66 | 7400 SERIES 74174 48 .55 | 7415169 1.70 1.96 | 2N371T1 1.50 1.91
74C30 225 .29 | Lm383 215 274 74175 .84 97 | 7418170 2.46 2.83 | 2N3772 1.50 1.91
74C32 25 .29 | LM384 1.95 2.49 | 7400 A6 .18 | 74176 1.04 1.20 | 74L5173 66 .76 | 2N3819 25 3
74042 98 113 | LM38 84 107 | 7401 8 20 | 1 1.00 1.15 2N3866 1.62 2.07
74C48 136 1,54 | LM387 1.0 1.40 | 7402 14 16 | 74180 .84 .97 | 74LS SERIES 2N3904 18 .23
74C73 64 74 | M3 1.42 1.81 | 7403 18 .20 | 74181 2.08 239 2N3906 16 .20
74C74 50 .58 tM393 .70 .89 7404 16 18 74182 .84 97 74L5174 64 74 2N4030 90 1.15
74C76 64 .74 | LF398 395 5.04 | 7405 22 25 | 14184 1.90 1.29 | 745175 64 74 | 2NA032 45 57



® % SPECIAL % %

TERMS: Minimum order $10.00 Aust.

- Trade Inc. tax
Bankcard accepted. Full line price list 313‘(&’2'“1%%’?3?5“';~;;~~ . o ‘?888 212:58
now available, send 50c¢ post. 14 pin gold L-P IC sockets, 100 for =t 12.00 13.80

INC. INC INC. INC. INC.

ITEM TRADE TAX  [TEM TRADE TAX  ITEM TRAOE TAX  ITEM DESCRIPTION TRAOE TAX  ITEM DESCRIPTION  TRADE TAX
2N4033 78 .99 | Bc3tg 15 .19 | mipaoa 63 .80 | OPTOCOUPLERS DL747 63" CA Red 3.03 3.48
2N4036 .82 1.05 | BC321 A4 18 | TIP308 63 .80 DL750 163" CC Red 361 4.15
2N4037 73 93 | BCaz 1418 | TIP31A 40 51 | MCT2 75 .86 | fND3s7 .362"" CC Red 115 1.40
PN4121 4 18 | BC327 A2 .15 | TIP318 63 .80 | MCT6 2.08 339 | pNp50p .5 CC Red 117 1.35
2N4233 1.30 166 | BC328 13 17 | TPaic 50 64 | MCT275 1.35 155 | pNpso7 .5"" CA Red 139 1.60
2N4235 155 1.98 | BC337 14 8 | TIPazA 40 .51 | MCCT1 268 3.03 | pNDBOO 8" CC Red 265 3.05
2N4236 1.80 2.30 | BC338 A4 18 | TIP3z8 63 80 | 4Nz8 85 .98 | gypgoy 8" CA Red 3.04 350
2N4228 16 20 | BCS47 110 13 | meazc 63 .80 szg 85 .98 | o5 CC Red 248 285
PN4249 26 33 | BCs478 1418 | TIP33A 90 115 | 4N2A 85 .98 | NSR7es CC 4Digh MUX Red  9.26 10.65
2N4250 12 .15 | BC548 10 13 | TIPsaA 95 1,21 | 4N33 118 136 | N7 CC2Digh MUXRed  4.30 4.95
2N4258 18 23 | BC5488 14 18 | TIPa4B 1.20 1,53 [ TLue 107 135 | 765612  CC 3% Digh Req 478 5.30
2N4292 .60 .77 | BC549 10 13 | TiPaze 90 1.15 | FCD82S ; 90 115 f gnasoag CC2 Digt MUX Red 3.00 3.45
2N4354 20 26 | BC549C A4 18 | TP10 110 1.40 | Mcas %’ Limit Switch ~ 2.50 2.88 | (p4g2 2 LED Array (Red 74 85
2N4355 20 26 | BCSS7 14 18 | mP120 1110 1,40 | Zener Diodes Range LD465 5 LED Array (Red) 2,04 2.35
2N4356 46 20 | BC5%8 14 18 | TIP29ss 70 .8y | d00Mw 215 | par2 2LED Array (Green) .83 .95
2N4398 438 504 | BC559 A4 18 | Tip3oss .eg 83 | 1watt 24 .28 tg:gg gtE[[)):nay Grlfen 23(7) $gg
2N4401 1418 | BCs37 23 29 | TI841 .08 .11 | VOLTAGE REGULATORS rray (Yellow) . :
2N4402 23 29 | BC638 28 .36 LD485 5LED Array{Vellow) 2.30 2.65
2N4403 14 18 | BCs39 27 3 78L05 5V 100mA 35 40 \
2N4416 .80 1.02 | 8C640 24 31 LM341P-5  »5V 500mA 75 .86 | S-CRSs
PN4888 30 .38 B8CY70 N 90 MICRO CHIPS 7805 5V 1A 80 1.03 TIC 46 100V 600mA 59 68
2N4906 245 2.82 BCY71 .71.90 7905 -5V 1A 1.50 1.73 EC1038 200V 800mA 45 52
2N5088 14 18 | BD115 122 1.55 | ADCD 800 10.50 12.08 | LM309K 5V 1A 110 127 | géio3p 400V 800mA 50 58
2N5089 14 18 | BDI35 40 .51 | Dacosgs 2.00 230 | 7805K SV 1A 188 216 | $2003L52 200V 3A 52 60
2N5179 1.50 1.91 | 8D136 40 .51 | 2102 200NS 175 2.02 | (M323K 5V 3A 553 6.36 | TIC106T 30V 4A 30 35
2N5303 2.65 3.38 | BD137 35 45 | 2102 350NS 175 2.02 | 78HOSKC  +5V 5A 534 614 | ci06A 100V 4A 80 77
2N5320 68 .87 | BD138 35 .45 | 2102 450NS 113 130 | 78L06 -6V 100mA 35 .40 | Tio6B1 200V 4A 8
2N5401 20 .26 | B8D139 32 .40 | 2102 650NS 113 130 | 7806 6V 1A 90 1.03 | cio88 200V 4A 65 82
2N5458 40 51 | B8D140 32 40 | 211 7.50 8.63 | 7906 -6V 1A 157 1.80 | gT100A 300V 4A 50 .58
2N5459 40 .51 | B8D23s 55,70 | 2112 1.96 2.25 | 78108 +8V 100mA 35 .40 | c1o601 400V 4A .50 .58
2N5461 59 .75 B8D234 4152 2114 150NS 9.75 1.2 79L08 -8V 100mA .60 .69 04004L4 400V 4A 1.05 1.21
2N5484 46 58 | 8D237 41 52 | 2114 300NS 550 6.33 | LM341P-8 48V 500mA 75 86 | coee 500V 44 91 105
2N5485 38 48 | BD262 99 1.26 | 2114 450NS 1to7 4.65 5.35 | 7808 8V 1A 90 1.03 | Q20064 200V 6A 95 110
2N5486 46 59 | B8D301 60 .77 | 8031 4.40 5.06 | 7908 -8V 1A 118 135 | S4006LS2 400V 6A 1.08 125
2N5769 14 18 | BD302 60 .77 | 32up 425 4.89 | 78L10 +10V 100mA 35 40 | ci2201 400V 8A 111 128
2N5770 20 .25 | BD263 99 1.26 | 2513 10.85 12.48 | (M341P-10  +10V 500mA 75 86 | ¢12%€ 500V 8A 137 158
2N5830 2 -2 BD435 58 .74 2516 48.50 55.78 7810 A0V 1A 90 1.03 S4010LS2 400V 10A 1.25 1.44
2N5631 25 32 | B8D646 135 172 | 2532 66.00 75.90 | 78L12cP 12V 100mA 35 .40 | sa01sL 200V 15A 1.73 1,99
2N5856 21 .35 | BD&47 1.45 185 | 2650 24.00 27.60 | 79012 -12V 100mA .60 .69 $4015L 400V 154 1.98 2.28
2N5873 .94 1,20 BD675 .70 .89 2708 9.57 11.00 LM341P12 «12V 500mA 70 80 S6015L 600V 15A 3.43 395
2N5874 113 1.45 | BDV64B 245 342 | 2716 18.50 21.28 | 7812 A2V 1A 90 103 | so025h 200V 25A 281 3123
2N5961 14 18 BDV6SB 2.45 3.12 4116 14.00 16.10 7912 <12V 1A 1.30 1.50 S4025H 400V 25A 3.00 3.45
2N5963 9 1.15 | BF115 45 .57 | 5101 8.30 9.55 | 7812kC 12V 1A 196 225 [ S2035H 200V 354 410 471
2N6027 38 49 | 8FI73 60 .76 | 55101 500 575 | 7912KC 12V 1A 235 270 | S4035H 400V 35A 4.70 5.40
2N6121 .38 .48 | BF180 35 .45 | MM5203Q 12.75 14.67 | 78H12KC 12V 54 534 6.14 | g6035H 600V 354 6.25 7.19
2N6122 A1 52 | BF195 26 33 | MMS5204 10.96 12.60 | 78CBUC 13.8V 2A 2.04 234
2N6124 33 42 | BF198 10 13 | MMS5220 6.60 7.59 | 78CBKC 13.8V 2A 255 2.93 | TRIACS & DIACS
2N6126 46 .59 | LF199 10 13 | MMS303N 3.60 4.14 | 78115 +15V 100mA 3540 | eoopT 400V 2A 44 50
2N6129 63 .80 | BF336 68 .87 | MMs307 15.80 18.18 | 79015 -15V 100mA 8089 | Su8o3 400V 4A 130 150
2N6130 70 89 | BF337 68 .87 | MM5309 585 6.73 | LM341P15  +15V 500mA a5 B e 400V 6A 130 181
2N6131 77 88 | BFas8 75 .95 | MMS312 8.00 9.20 | 7815 A5V 1A i) S S 400V 6A 1 128
2N6132 .70 .89 | BFa34 17 .22 | MM5369 230 265 | 7915CT -15V 1A 180 150"} BRITL 400V J08 178 2.64
2N6133 77 88 | BFX8S 63 80 | 5387 7.50 8.63 | 7915KC 15V 71A 235 270 | prioe 600V 104 204 235
25A353 16 .20 BFYSO 75 .96 MM5395 5.95 6.84 78H15KC +15V 5A 534 6.14 Q201515 200V 15A 198 228
2SA354 16 .20 | BFYQ0 110 1.40 | MMS740 13.89 15.98 | 78018 +18V 100mA 35 40 | e 22 28
25877 16 20 | BSs68 24 .30 | 6502 9.36 10.77 | 7818 +i8V 1A 125 143 | 2l 5 38
258187 1.00 128 | Bsvi7 80 1.02 | 6508 500 5.75 | 78L24 424V 100mA 25 a0 | 2 400V 154 250 2753
25C1060 145 185 | BU126 2.45 312 | 6520 500 5.75 | 79024 -24V 100mA 80 69 | S 600V 15A 390 449
25C1061 1.45 1.85 BU208 3.75 4.78 6522 8.91 10.25 7824 024V 1A 1.00 115 04025H 400V 25 470 5.40
250200 78 1.00 | BUXBO 6.50 825 | 6532 15.05 17.31 | Lm3aimr +ADJ. 1A 2.10 242 | aead 600V 254 642 732
25F102 1.00 1.28 | FT50 90 1.15 | 6551 14.90 17.14 | [M337T ADJ. 1A 335 385 | Q02H A T e a
2173 A2 15 | Fra02 360 4.50 | IM6561 4.22 484 | (M3I7K +ADJ. 2A 302 347 [ G390 FETNe) 13130 1550
2N301 .30 .38 | FT430 4.16 5.40 | MCM6574 17.20 19.78 | (M337K -ADJ. 2A 443 509 | oo 50
9012F 20 .25 | Fr2ess 115 150 | MCM6S575 8.35 9.60 | LM3S0K +ADJ. 3A 7.34 844 d
AC127 62 .79 | FT3085 65 .80 | MC6800P 820 943 | 78HCKC «ADJ. 54 6.20 7.13 | OPTO LEDS
AC128 62 .79 | MELI2 76 .97 | MC6802 12.00 13.80 | 78P05 +5V 10A 6.90 7.94 A L o L
AC187 62 .79 | BU36A 270 3.45 | MC6808 11.00 12.65 LED ed Rectangle 2
AC188 62 .79 | MJ2955 60 .80 | 6B10A 430 4.95 | BRIDGES LED Green R;ctanalf el
AD149 160 2.04 | MJ4032 585 7.46 | 6820 520 5.98 LED Yeilow Rectangie g g
AD161 134 175 MJ802 294 375 6821 535 6.15 16F 25V 600mA .39 .50 SEL301G Green .26 .30
AD162 134 175 | Mud035 546 6.96 | 6850 520 5.98 | VM8 400V 1A DIL 91 1.05 | SEL302E Green 26 -30
AX6247 35 45 | MJ4s02 294 375 | 6852 560 6.44 | W02 200V 1.5A .56 .64 | SELI03E Green §8 ‘3%
AY6102 40 51 | MJE3A0 72 %2 | 7108 12.00 13.80 | wo4 400V 1.5A 58 .67 | SEL308E Green 3 %
AY6112 40 51 | MJE3SO 1.00 1.28 | 7107 13.50 15.53 | W06 600V 1.5A 60 .69 | SeLto1R Red ! '
AY6118 40 51 MJE700 1.10 1.40 | 7217 12.00 13.80 | KHPCO2 200V 3A 1.20 1.38 | SEL103S Red 26 .30
AYB119 40 5 | MJEB0D 80 1.02 | Ls7220 526 6.05 | KBP602 200V 6A 1.44 165 | SEL102S Red 26 30
AY6120 40 51 | MIEND 180 2.29 | 8035 24.00 27.60 | KBP604 400V 6A 210 195 | SgL108R Red 80 35
AY6121 40 51 | MuE2955 72 92 | INSBOSO 13.90 15.98 | KBP606 600V 6A 210 242 | MV53124  Yellow Square o8
AY8110 50 .64 | MJE30S5 79 .92 | INSBOBO 8.52 9.95 | KHPC1002 200V 10A 233 2.68 | MV5712¢  Red Square : !
AY8139 40 51 MJE3521 47 60 PB08S 21.96 25.25 KBPC1004 400V 10A 2.83 325 MV52124 Green Square .70 .80
AY9139 40 51 MPF102 35 45 | 8155 20.00 23.00 | KBPC1006 600V 10A 291 135 133 Red Chrome 1.09 1.25
BC107 18 7 MPF131 95 122 | 8156 19.50 22.43 | VK148 100V 30A 290 3.4 133 Amber Chrome 1.30 1.50
BC108 18 23 | MPs43se 30 38 | 8205 435 5.00 | MDA3501 100V 35A 283 325 | 133 Green Chrome 130 1.50
B8C1080 25 32 MPSAOS 18 23 P8212 415 4.80 MDA3502 200V 35A 2.83 3.25 ME7161 infrared Led 83 .98
BC109 18 23 MPSA14 25 32 8214 8.55 9.83 MDA3504 400V 35A 3.04 3.50 MV5752 Red High Intensity 4 62
BC109C 27 .34 | MRAF475 3.50 4.46 | 822N 517 595 | oispiays MV5152 gRage” = 7 gg
BC147 10 13 | MPSag2 50 64 | 8224 7.10 817 MV5252 reen M6
BC159 14 18 | MT8020 80 1.02 | 8228 910 10.47 | MAN2A .3 Red Alpha Num 5,50 6.33 | MV5352 Yellow 1 .
8C177 20 .26 | OA675 08 M 8.00 9.20 | MAN72a .3" CA Red 1.96 225 | MV5353 Yellow Wide Beam .54 .62
BC178 % '8 06910 47 60 8243 8.00 9.20 MAN74A .3 CC Red 1.96 2.25 MV5491 Red/Green Dual LED 3.00 3.45
BC179 20 26 | 0Ce12 47 60 | 8251 INTEL 13.90 15.90 | MANS2A .3 CA Green 3.04 350 | LED Red Standard g2

14 18 08 11 [ INSB251 6.50 7.48 | MAN8B2A .3 CC Green 3.04 350 | LED Green Standard A8 21
86204 ) 0c925 i : I d N8: " CA Yellow 3.04 3.50 Yellow Standard 182
B8C205 14 18 | 0C9308 08 11 | 8253 19.50 2250 | MANB2A 3 ello
BC206 14 18 | 0C9554 31 40 | 8255A '8.60 9.89 | MANB4A .3” CC Yellow 304 350 | SAR343 Red Miniture W | 17
8C208 12 1 009674 31 40 | 8295 25.00 28.75 | MAN6740  .56" 2Digit CCRed 3.17 3.65 | CS205 Green Miniture 23 2%
acg 14 '13 551810 16 20 | DM8s78 320 3.68 | MANBEI0  Red 295 340 | METIN infrared 83 .85
Bcgsg 14 18 | SE@02 120 133 | AY-52376 1956 22.50 | MANB640  Red 2.95 340 | LDS99 Led Flasher 1.70 1.95

oy . ST194 12 15 | MM5104N 9.00 1148 | TIL306 10,65 12.25 | Mvs153 Amber Wide Beam .54 .62
b1y 14 8 | Tieer 63 80 | MMSS106N 9.00 11.48 | DL704 .3 CC Red 2,00 230 | Mvs253 Green Wide Beam .54 62
B8C318 14 8 | TiP2sB 63 80 | MM57160 6.77 8.63 | DL707 .3" CA Red 208 2.40 ' MV5353 Yellow Wide Beam .54 .62

We specialise in tast service with total customer satisfaction. All items areguaranteed 30 days from date of shipment — user damage excepted. Postage and handling: add $1.50
orders over S50 add $3. All orders sent certified mall. Prices valid 2 months from date of Issue School and gcvt. orders accepted



MULTIMETERS

3001 a competitive meter with fuse

protection. and an additional Battery Test

Calibration facility for speedy checking of small

batteries (calculators etc.). A temperature probe

is available as an optional extra with a range
f -50°C to +200°C.

D.C. VOLTAGE

Full Scate Value 0.25/2 5/10/50/250/1000V

Accuracy + 3% of rated value

internal Resistance 2000/

D.C. AMPERAGE

Full Scale Vaiue 0.5/10/250mA

Accuracy % 3% ol rated value.

Voitage Drop 250mV.,

A.C. VOLTAGE

Full Scale Value 10/50/25011000V

RESISTANCE (OHMS)

Full Scale Value 3k/30k/300kf1 (Re 2601 )

DIMENSIONS

130 nem H. x 90 mm W. x 53 mm D. Weight 305g

ACCESSORIES

Carry case, test leads. spare fuse.

3010 An ultra sensitive meter-100,0000/V
{Max). Includes D.C. polarity selector Switch,
relay and fuse protection, a taut band movement

plus an output terminal for dB readings.

D.C. VOLTAGE

Full Scale Vaiue 0.1/1/2.5/10/50/25011000V

Accuracy £ 3% ol rated value.

Intemal Resistance 100.0000/V

D.C. AMPERAGE

Full Scale Value 10u/100u/ 1/10/100/500 mA /104

Accuracy £ 3% ol rated vaiue

Voltage Drop 100 mV, 250 mV

A.C. VOLTAGE

Full Scale Value 10/50/250/500/1000V

Accuracy = 3% of rated value.

Internal Resistance 10.0000/V

A.C. AMPERAGE

Full Scale Vaiue 10A

Accuiacy * 4% of rated value.

RESISTANCE- {OHMS)

Full Scale Value 2k/200k/2m/20m() {Rc 2011

Accuracy * 3% of scale length

LOwW FREOUENCV OUTPUT (DECIBELS)
20 3608

DIMENSIONS

HIOKI TESTERS
all with the backing of

H. ROWE & CO.

3003 4 high sensitivity meter with fuse
protection, taut band movement and mirfor Scale.
AC. current measurement up to 10A, and output
terminal for dB readings.

D.C. VOLTAGE

Full Scale Value 0.25/2.5/10/50/250/1000V
Accuracy * 3% of rated value

Internal Resistance 30.0000UV

D.C. AMPERAGE

Full Scale Value 50pA/2.5/25/250mA/10A
Accuracy £ 3% of rated value

A.C. VOLTAGE

Full Scale Value 10/50/250/1000V

Accuracy 2 3% of rated value.

Internal Resistance 13,5000V

A.C. AMPERAGE

Full Scale Value 10A.

Accuracy = 4% of fated value
RESISTANCE (OHMS)

Full Scale Value Sk/50k/500k/5m N(Rc500)
Accuracy 2 3% of scale length

LOW FREQUENCY OUTPUT (DECIBELS)
Full Scale Vaiue -20 + 36 dB.

Accuracy = 4% of raled vaiue
DIMENSIONS

150 mm H, x 109 mm W. x 60 mm D. Weight 380g
ACCESSORIES INCLUDED

Cairv case. test leads. spare luse. alligator Clip

3205DIGITAL MULTIMETER
A “Field Effect” liquid crystal display ensures
good contrast. Approx. 40 hours continuous use
with alkaline batteries. Features include-
automatic and fuse overload protection and
semi automatic range selection

D.C. VOLTAGE 5ranges With auto facifity

200 & 2000 mV ranges: acc. + 0.3%dg + 0.1%s + 1dgt
20-200 Volts range: acc. + 0.5%dg + 0.1%s + idgt
”’OOEIOOOVvan%es acc. % 1.5%dg £ 09%s = 1dgt
D.C. AMPERAGE 4 ranges. With autolac.mx
200 & 2000 pAranges: acc. £ 1.0%dg » 0.1%!.s. + 1dgt
20 & 200 mArsanges: acc. + 1.0%dg + 0.1%s. =+ 1dgt
A.C. VOLTAGE 5 ranges. With auto facility

2000 mVrange: acc. £ 0.3%dg + 0.2%ts. + 1dgt
20-200 Volts range: acc. + 0.8%dg + 0.7%s. + 1dgt
200 Volts range; acc. = 1.7%dg + 0.8%s. £ 1dql.
1000 Volts range: acc. = 1.7%dg + 0.3%s. % ldgt
A.C. AMPERAGE 4 ranges. With auto Iacility

200pA acc. £ 1.3%dg ¢ 10%s. ¢

2000pA acc. + 1.3%dg + 02%s. 1 1dgt
20&200mAvan%es acc. + 1.3%0g = 07%!5 * lagt
RESISTANCE ( NMS)Gvanges wnn auto lacility.
200 & 20000 ranges: acc. + 0.5%dg » 0.1%ts. - 1dgt
20&2000knranges acc. + 0.5%dg = 0.1%s. - ldgl
2-20mi) acc. = 0.7%dg = 0.2%ts. = 1dgl
DIMENSIONS(Appvox)5

151 mm H. x 100 mm W. x 56 mm D. Weight 470g

CLAMPTESTERS

3101 Dustproof case;, circuit protection fuse
and convenient meter lock. Incorporates the

advanced, shock-resisting core magnet taut band

movement

A.C. AMPERAGE
6/15/60/150/300A

Accuracy £3% ol rated value
A.C. VOLTAGE
150/300/600 V

Accuracy £3% of rated value
RESISTANCE (OHMS)

0-1k 1l (Centre 3001)
Accuracy +3% of scale length
DIMENSIONS

210mm H 86 mm W. 42 mm D. Weight 400
ACCESSORIES INCLUDED

170 mm K. x 126 mm W. x 70 mm D. Weight-690g  CAI"y case. test leads. spare fuses. aligator clip

HROWE H ROWE &CO PTY. LTD.

D 54 Racecourse Road, North Melbourne. Ph. 329 6511

3206 DIGITAL CLAMP

TESTER A “Fieid Etfect” type liquid crystal
display ensures good contrast for low power
consumption-approx. 100 hours continuous use
with alkaline batteries. Features include auto
range selection. peak hold and display hold
facilities

READING RANGE

AC. AMPERAGE

0-20 amp range, 200 and 1000 amps max

AC. VOLTAGE

0-1000 volts.

RESISTANCE (OHMS) 0-20001

DIMENSIONS (Approx)

230 mm H. x 80 mm W. x 38 mm D. Weight 450g
ACCESSORIES INCLUDED

Carry ¢ase, test leads, spare tuse, alligator cfip.

SOLE AUSTRALIAN AGENTS

adelaide
melbourne

brisbane

perth sydney



Project 455

Speaker protection unit saves
a saddening experience

An expensive speaker system can be readily destroyed by a
20 watt amplifier. Carelessness with a high power amplifier

(like the ETI-466 for example) can melt voice coils like

cheese on toast. We know .

MODERN TRANSISTOR power
amplifiers use the technique of dc
coupling between the low level amplifier
stages and between the output stages
and the loudspeaker. This has the
advantage of removing coupling cap-
acitors from. the signal path, decreasing
parts count and improving performance
at low frequencies.

Older transistor amplifiers used a
single supply rail so the transistors
operated between the supply voltage
and ground. Since an ac signal has both
negative and positive excursions the
power amp was designed so that a dc
voltage was present on the output stage.
Positive excursions would cause an
increase of this dc voltage while negative
excursions decrease the voltage. Since
dc cannot be applied directly to a loud-
speaker it was neccessary to insert a
capacitor, called a blocking or output
capacitor, between the output stage and
the loudspeaker. The load impedance
of the loudspeaker is around eight ohms
so the capacitor has to be 5000 uF to
10 000 uF before an acceptable low end
performance can be obtained.

The solution to these problems was
dc coupling. The power amp is run from
a ‘split supply’ so that the output
transistors are supplied from a positive
and negative supply voltage. The average
of these supply rails is zero volts, so the
output can be connected directly to the
loudspeaker. Both positive and negative
excursions are possible due to the split
power supply.

What happens without the speaker protector.

David Tilbrook

Internal view of the speaker protector. We mounted the unit in a ‘Deluxe Metal Cabinet” from
Dick Smith measuring 184 x 160 x 70 mm, but you can choose any similar size cabinet to
suit your equipment or even mount single units in your loudspeaker enclosures with preset

controls.

Unfortunately, dc coupling also has
its disadvantages. The biggest of these is
the possibility of damage to the loud-
speakers in the case of power amp failure.
Since all the stages are dc coupled, a
fault anywhere in the power amp can
cause the output stage to swing hard
against one of the supply rails. The most
common power amp fault is a condition
in which one or several of the output or
driver transistors is destroyed, and this
almost always causes the full dc voltage
from one of the supply rails to be applied
directly to the loudspeaker. The loud-
speaker cone is slammed against the
suspension and the power dissipation in
the voice coil causes a rapid increase of

voice coil temperature. In this condition
most woofers will survive for only a few
seconds. The most dramatic example of
this fault I have seen was in a very ex-
pensive pair of three-way loudspeakers.
They had been connected to a high
power tuner-amplifier (150 W/channel)
when the output stage had gone faulty.
The entire inside of the speaker was one
charcoal mass (much to the horror of
the owner). The temperature increase in
some of the crossover components had
set fire to the stuffing inside the box,
totally destroying the crossover and
drivers.

This type of fault is all too common
and is the most expensive fault likely to»

ETI March 1980 — 39



Project 4595

occur in a modern hi-fi system. Some top
line amplifiers have built in protection
circuits with relays that disconnect the
loudspeakers should this condition
occur, but these are the minority.

This project is an attempt to remedy
this situation. The circuit ‘looks’ at the
loudspeaker wires and protects the
loudspeakers in two ways. The presence
of any dc automatically trips the relay
and disconnects the loudspeaker. The
protector also looks at the amount of
power applied to the loudspeaker. It
allows high power transients but will
disconnect the loudspeaker if the
applied power exceed the loudspeaker
rating form more than about 50 milli-
seconds. In this way the advantage of
the improved high power amplifiers is
not lost but the loudspeaker is still
protected. The circuit includes a two-
second monostable delay circuit so that
the loudspeaker is automatically re-
connected approximately two seconds
after the ‘fault condition’ has been
removed.

The project is designed around two
standard CMOS ICs. This ensures a very
low current consumption and obviates
the need for a power switch. This is
important since a fault with an amplifier
could well occur at the moment of turn-
on and it is essential that the loudspeaker
protector is already on. When the relay
trips, the circuit pulls around 50 mA for
each relay so it is important that battery
is capable of supplying 100 mA during
relay operation. For this reason, the
battery specified for this project is an
Eveready 276-P or equivalent. There
should be no problem with the battery
lasting for its shelf life, providing the
relays are not tripped more than very

Construction
Start construction with the pc board.
Solder the resistors capacitors, diodes
and relay first. The diodes and electro-
lytic capacitors must be inserted the
right way round as shown on the pc
board overlay. Lastly, solder the tran-
sistors and ICs on the board. Again,
these devices must be oriented correctly.
The prototype was constructed in a
general purpose steel box but this is not
critical. The front panel is fitted with a
stereo 100k potenuiometer. This sets the
trip point of the protector so that it
can be adjusted for your particular
loudspeakers. The rear panel holds the
terminals for the wires from the amp-
lifier and loudspeakers. I used two four-
way spring terminals. The wiring to the
rear panel and to the front potentio-
meter is shown in the wiring diagram.
Finally, make the connection to the
battery. Probably the best way to do
this is to screw two self-tapping screws
into the battery terminals and solder
the wires between these and the pc
board. ‘The pc board should be mounted
on spacers in the case. Plastic pc board
stand-offs are ideally suited for this
project as the pc board is small,

Testing

Check the orientation of all polarised
components including the transistors
and ICs. If all is well cut two short
lengths of speaker cable and connect
the output of the amplifier to the in-
put of the loudspeaker protector.
Connect the speaker cables to the output
of the protector. Now switch on the hi-
fi system. Choose music with reasonably
even amplitude for this test. Turn the
front panel level control on the loud-
speaker protector for the lowest power

HOW IT WORKS — ETI 455

The signal voltage from the amplifier is
rectified by a full-wave bridge consisting
of diodes D1, D2, D3 and D4. The
potentiometer RV1 and the resistor R1
and capacitor C1 form a potential divider
that determines the sensitivity of the
circuit. At normal signal frequencies C1
has a relatively low impedance .and the
resistance across the diode bridge becomes
that of resistor R1, i.e: 15 k. As the
frequency approaches dc however, the
impedance of this capacitor increases,
increasing the sensitivity of the circuit.
If a dc voltage is presented td the input
C1 acts as an open circuit and the pro-
tector is therefore at its most sensitive.

Signal voltges from the full wave
rectifier are averaged by the capacitor C2
and R2, and then applied to a Schmitt
trigger. The Schmitt trigger is formed from
the resistors R3, R4, 'IClc and ICld. This
circuit will only respond to a voltage level
greater than a preset amount. When this
voltage is exceeded (around 6.5 V in this
case) the output goes positive charging C3
through diode D5. This diode prevents C3
from being discharged by the Schmitt
trigger when its output goes low again so
the capacitor can only be discharged by
the 10 M resistor R5. This takes about two
seconds so this circuit is in reality a simple
and effective monostable. Another two
stages of the IC drive the transistor which
is in series with the relay coil. Diode D6
protects the transistor from large back-EMF
voltage spikes produced when the relay
is turned off.

volume. When the power to the loud-
speakers exceeds that set by the potenti-
ometer the protector should trip in and
disconnect the loudspeakers.

Turn the amplifier down, and the
loudspeakers should be reconnected
after about two seconds. Since loud-
speaker power figures are a rather
dubious quantity, it is probably best to

occasionally. and slowly increase the amplifier  establish the correct setting for the
E0% 50w

Loudspeaker 20w \ /

12w
Pl"OteCtOl" sw > 80w

5w '
7 Moow
3w
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loudspeaker protector experimentally
rather than just setting it to the rated
power handling of your loudspeakers.
Your ears are the best indication that the
system is being strained. Set the loud-
speaker protector so that it trips just
below that volume where distortion
starts to occur. -

We have done extended tests on the
protector, even to the point of connect-
ing expensive loudspeakers and inducing
power amp faults that would otherwise
destroy a loudspeaker in seconds. In
all of these tests the loudspeaker pro-
tector has performed well and it is a
comforting thought that should a
power arnp fault occur, it will not take
your loudspeakers with it. e

1IC1a,IC1b NOT USED 4

ca
1004
R4
; s
AAMAA

tCic tcid

D1-D4 ARE 1N914
D5.6 ARE 1N4004

c3
ZZOnT

D6

-E ONE CHANNEL ONLY SHOWN
COMPONENTS ARE NUMBERED
STARTING AT 100 FOR SECOND
CHANNEL ie R101, R102 The pc

board pattern is on p.113

PARTS LIST - ET1455

Two of each of the following is required Semiconductors
for stereo. (O]7 = BD139
Raesistors all 2W, 5% D1—-DP4. . . . IN4002, EM402 or similar
Pl s e, o TIOK D5, D6 . . . . IN914 or similar
RS s 100k
R8%% &1.% " 220k e = s 4049B Hex inverter
R4 3 Eavis ™
[R5 e = N 10M
Miscellaneous
Potentiometers Only one of each of the following Is
(2127 L N 100k lin. {dual for stereo) required.
Capacitors d
UL . vie & 470n greencap ETI 455 . . . pc board
C2n . 45 hs 10u 25V electrolytic 12V relay with one C/O, Pye 265/12/C2.
CBmy supla # 220n greencap four termi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>