Feb. 1980
$4.60* nzsi7s

ELEGTRONIGS
TODAY
INTERNATIONAL

FOO WV AE
?// o ‘S::: 4000’

4-way speaker

Over-rev alarm
for your car

Speclal emphagis oq?turntah S
. -with top models rewewed -



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 II.
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 11, 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 level position (High leve! bias/70 usec. EQ)

&1 C90

ULTRA-DYNAMIC

—————— = e,

For details on all Maxell Recording Tape write to __ Avallable 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.

Distributed by,
u'lAGF.MEYER @
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NO DOUBT you have already noticed a number of changes in this issue. First, the price increase. Over the past year we
have experienced a number of substantial increases in the price of the paper as well as a steep rise in the cost of
printing. Most other general costs have increased as well. We elected to absorb the increases at the time, partly

because circulation showed a healthy increase (. . . . thank you, readers) and mainly because our last price increase

was in January 1979, Considering the way most commodities are heading pricewise these days, our 20c increase

is quite modest by comparison.

Secondly, with this issue we have changed to a very much better grade ot paper throughout the magazine.
Trusting the printers to do a good job, this paper will significantly improve clarity of reproduction, with
photographs in particular as well as with the texts and drawings. Along with the improvements in content
and presentation we have made over the last year, we fee! the magazine represents excellent value for
money at a cover price of $1.60. Progress and continual improvement are our aims, the results you
can judge for yourself.

Talking of ‘progress’, the relentless advance of electronic technology has engaged the close
attention of both the captains of industry and union leaders. Everybody in Australia is
doubtless aware of Mr Bob Hawke, He is shortly to vacate his seat at the head of the powerful
Australian Council of Trade Unions to start a career in Federal politics. The man slated to
step into the void is Mr Cliff Dolan, National Secretary of the Electrical Trades Union and
an ACTU Vice President. In arecent interview reported in the Sydney Morning
Herald (14-1-80), Cliff Dolan made plain his concern over the possible effects of
the "technological revolution’. He believes that this technology is destroying
jobs "'en masse’’, that the public is too little aware of this, that government
policies — particularly taxation policies — actually fuel the problem and
“massive unemployment’’ is staring usin the face. According to the SMH
report, Cliff Dolan says it is not possible to resist unemployment-creating
technology, but he challenges the Federal Government’s policy of
encouraging it through tax concessions. It may be necessary, he says, to
tax job-destroying technological equipment to finance new jobs. The new
technology, especially the "micro-chip’’, is pushing us to the point of
having to consider radical new ways of distributing wealth.

A view espoused in different circles holds that new technology actually
redistributes the type of jobs people do, rather than reducing the number of
jobs available (on a per capita basis), and that unemployment ‘created’ by technological
advances is a result of a phase lag in the education system. . . .

Which view reflects the real situation remains to be seen as technology progresses.
Nonetheless, the seriousness of the situation, in human terms, demands a thorough
investigation and plenty of public debate.

Roger Harrison, Editor
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Specialised
Soldering
Tools from...

SERVICE SITUATION TAKE THIS TOOL GET THIS USER ADVANTAGE

SCOPE 1
“CORDLESS” 1. 40—-200 Terminations depending

on conductor size.

@® No power
2. Recharges overnight.
3. Heats in 6 seconds.

4. 60 watts — Controllable
temperature.

® No time to get power
® Must work on live gear

@ 12 volt. Battery power available

only 1. 5 Second heating.
) . 200 watts if needed.
® Outdoor and bad weather 2 Y
expected. 3. Controllable temperature.
@ Service vehicle can get 4. You can replace tip or element

SCOPE -
“12VOLT
SUPERSPEED*

within 6 metres. anywhere in minutes.

1. Heats in 45 seconds.
2. Dial any temp. 200°—-400°

3. Plugs direct to mains.
No transformer needed.

® Modern sophisticated PCB
equipment.

@ Accurate & automatic temp.
control wanted.

4. Accept iron plated tips from
0.8mm to 6.4mm.

® Components are heat critical.

SCOPE
SUPERSPEED
150w

@ Unpredictable soldering situation.

. 5 second heat up.
@ Maybe electrical or electronic

: . Controllable temperature.
or mechanical.

. Reserve heat for any normal job.
. 4 volt safety in the hand.

@ You can’t come back to base
for a bigger or smaller iron.

S WN =

SCOPE

/ “MINI”

75w

z%r “1Iu(r(t)hz§r 5i%ormation telephone your nearest Scope agent;
-6144. QLD (07) 221-1933. SA (08) 223-2261. WA (09) 381-4155.
TAS (003) 31-5545, (002) 34-2811, N2 (4) 85-9578, (9) 54-6029. )

SCOPE LABORATORIES
Box 63 Niddrie Vic., 3042.
Phone: (03) 338 1566. TLX 34382,
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THE MARUNI HV3

i ool!!
B MARUNi microphones take some beating t
N.B.

MARUNI

SUPERLATIVE HEADPHONES AND MICROPHONES

THE MARUNI CORPORATION

297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 ® TELEPHONE, 645 2079 ® TELEX 32571
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Metal/mineral
detector is
locally built

Amongst the plethora of imported metal detectors cur-
rently vying for attention on the market it is rare to find a
locally-made model, but Melbourne manufacturer
Aegis Pty Ltd has produced a unique unit claiming

Remote programmable
high voltage supply

remarkable performance.

Employing an induction
balance technique, the
Aegis model CZ6000 con-
sists of separate transmitter
and receiver units placed at
either end of a carrying
handle.

A conductive loop around the
rm of each box acts as the an-
tenna for each unit and the
boxes are aligned to ‘balance’
the signal induced into the re-
ceiver from the transmitter be-
fore searching. A ‘target’ will dis-
turb the balance and the trans-
mitter signal will be heard in the
receiver. A knob on the receiver
end of the handle facilitates
aligning the unit to get a null.

Claimed penetration is re-
markable.. For example, Aegis
quote that, under average soil
condition, the CZ6000 may be
expected to find an object of

the soil surface for up to two
years, Larger objects may be
found at considerable depths,
they say.

The unit has a built-in
speaker or may be used with
headphones. A sensitivity con-
trol allows you to adjust the unit
for a wide variety of field condi-
tions. Ameter is also provided to
aid accurate nulling and indica-
tion of the position of a target
object. Condensed operating
instructions are printed on the
front panel — a thoughtful, and
very handy, inclusion.

The instrument is powered by
two 9 V batteries, one each for
the receiver and transmitter.
The two boxes detach from the
handle and clip together for
transportation.

Further information,
brochures etc availabie from

A new modular high voltage power supply from Pacific Pre-
cision Instruments features remote programming and 0.01%
stability for use in sensitive applications, such as photomul-
tiplier excitation.

HIGH
VOLTAGE

POWER
SuPPLY

. outeyr;
SERVO REP.

AC powered, it is ideal for the
system designer or OEM user
and is less than a third the size of
comparable rack mounted
models.

Designated Model 230, it is
available with positive or nega- PV i

on

2

CuRRENT LT,

noRMAL

tive output voltages, adjustable . 10 as W

9.

from 0 to 2000 volts using an
on-board screwdriver control,
or remote programming. Out-
put current is from 0 to 4 mil-
liamperes with no external heat
sinking required, according to
the data supplied. An auxillary
output provides one volt per
1 kV for external monitoring.
With 10 miilisecond transient

0y ¢ L X 10

ono

NP1
-

@

@ w1004

well as fixed voltage require-
ments.
For further information, con-

2580 sq. mm (4 sq. inches)
that has been buried to a depth
of 355 mm (14 inches) below

Aegis Pty Ltd, P.O. Box 49,
Thornbury 3071 Vic; (03) 49-
1017 or 49-6792,

Voltage tester: unique advantages

This inexpensive voltage tester can be used to check ac ordc
voltages from 6 to 415 volts, indicate polarity of dc voltages
and has probe tips that can be safely inserted into a power
socket.

Called the ‘Master Check” itis
being distributed by Bell In-

Unique to the Australian mar-
ket, this German-made instru-

response the 230 finds applica-
tions in high voltage control
loops and computer prog-
rammable power supplies — as

8 — February 1980 ETI

tact: John Morris Pty Ltd, PO
Box 80, Chatswood, NSW,
2067. (02) 407-0206.

ment is highly portable — de-
signed to be carried in the poc-
ket, and is made from impact-
resistant plastic.

struments Pty Ltd, P.O. Box S2,
Homebush NSW 2140. (02)
764-3733, telex AA22540.
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Frequency synthesizer

A high accuracy microprocessor-controlled frequency
synthesizer covering the 0.001 Hz to 2 MHz range has been
introduced by Philips Test and Measuring Instruments.

The PM 5190 offers sine,
triangular and square wave sig-
nals with keyboard setting of
parameters on LED display. An
|IEC bus interface is standard for
complete remote control.

Frequency setting is accurate
to plus/minus one part per mill-
ion, according to Philips. A
crystal-controlled oscillator en-
sures high short and long term
stability — ageing is quoted as
less than 1.5 parts per million
per year. Maximum output is
19.9 V peak to peak with dc
offset possible up to plus or
minus 9.9 V. A separate TTL
output is also provided.

Frequency readout is shown
on a six digt LED display with
separate displays of ac and dc
output values and dc polarity.

External amplitude modula-
tion is possible with modulation
depth up to 90 percent.

All functions are fully prog-
rammable through the built-in
IEC bus interface. This allows
use with automatic test systems
without modification.

The PM 5190 is a compact
portable instrument measuring
140x310x365 mm and weigh-
ing only 6 kg. It will run on 110,
128, 220 and 238 Vac supplies
at 50 to 60 Hz. Power consump-
tion is 47 W.

Gold fever got you?

“You too carf join the ranks of the rich — just go out and dig
up some gold.”, says the Dick Smith advertisement.

If you're into the treasure
hunting scene — be it gold, pre-
cious metals or whatever, then
two books recently released by
Dick Smith should take your in-
terest.

‘Metal Detecting in Australia’
by Colin Webster is a $4.50
paperback that covers all the
techniques of using an elec-
tronic metal detector to search
out metals buried in the ground.
It covers the subject in exhaus-
tive detail, including the various
types of detector currently avail-
able and how they are used.

‘The Australian Goldfinder’,
written by Gerry Nolan, an elec-
tronic technician .who has
worked for many years in
geophysics, searching for gold,
copper, uranium, nickel etc.
Specifically pitched at the gold
prospector, it goes into gold

finding in great detail, including
the use of metal detectors, pan-
ning techniques etc. Quite in-
structive for $1.95.

Both books available at
booksellers, newsagents and
Dick Smith Stores.

suanupnnnspy BriefSysnspxnnnang

Conventional carbon
brushes on electric motors
will be a thing of the past if an
invention by E. Wilcox of the
Isle of Man gets off the
ground. He has replaced the
brushes on an electric motor
with a liquid metal slip ring
formed from an alloy of 50%
bismuth, 31.2% lead and
18.8% tin.

Japan’s  semiconductor
technology development exper-
tise has almost caught up with
the US, which used to be able to
count on a two-year lead time.
Japan’s co-operative govt-
industry R & D push is cracking
the US’ world-wide hold on LSl
and VLSI technolosy in their ef-
fort to build domestic LSI exper-
tise.

Non-corroding iron, disco-
vered on the surface of the
moon, has been reproduced
on Earth by Russian scien-
tists. A sample of non-
comrodible iron was picked
up by USSR’s Luna 16 un-
manned earth-moon-earth
probe in 1970. The non-
oxidising form of iron was
produced by the solar wind
which removes oxygen from
the iron to form a pure metal.
Soviet sclentists duplicated
lunar surface conditions in
the laboratory to produce a
sample and have registered
the process with the Soviet
Committee for Inventions
and Discoveries.

Cathodeon Crystals of Cam-
bridge, UK, claim to have pro-
duced high-stability TTC-cut
crystals and is offering produc-
tion samples of 10 MHz units.
These new crystals are said to be
less sensitive to mechanical and
thermal stress than conven-
tional types as well as offering
superior aging characteristics.

An experimental voice-
input typewriter, developed
by Toshiba, can potentially
type any one of the 100 000
to 200 000 Japanese words
by recognising the lan-
guage’s 68 basic syllables. It
is not well-suited to English
because of the liregularities
and the number of syllables.
Toshiba say a commercial
product is only two or three
years away.
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An optical detector device that
Incorporates a voltage regulator,
Schmitt trigger, differential amp
and a photodiode on the same
substrate has been developed
by Spectronics, the Texas(US)-
based division of Honeywell inc.
Expected applications Include
replacement of discrete and
hybrid photo-transistor arrays in
existing equipment, specialised
industrial counting etc.

The Sllicon Transistor
Corp of Massachussetts
USA has developed a trans-
istor for switching circuit and
power amplifier applications
having a collector-emitter
sustaining voltage of 325 V,
a minimum gain of 15 at 2.5
A and a saturation voltage of
0.7 V at 2.5 A. Type number
is 2N5241 and it comes In a
TO-3 package.

The first commercially avalla-
ble 500 volt MOSFET will be of-
fered by Intemmational Rectifier
Corp's semiconductor division.
Based on their recently-
introduced HEXFET technolo-
gy, the device is expected to
have a pulsed-current rating
greater than 6 A, the company
says. It should find immediate
applications in motor drives and
switched-mode converters.

Meanwhlile, VFET market
leader Slliconix, has slashed
prices on several devices in
their VMOS line. The
VN64GA price has been cut
in haif, for example, and is
now listed at US%$6.88 in
1000-off quantities.

Centronics has introduced a
new typewriter technology
featuring low cost, hard copy
output and unlimited fonts —
aimed at the office environment.
The system uses a stylus con-
trolled by miniature solenoids in
the X, Y, and Z axes to press on
and through a carbon typewriter
ribbon. Thus, while it writes si-
lently like non-Impact printers it
can make multiple copies which
the latter can't. This approach
offers the ability to print any
programmed font, including
cursive script simulating hand-
writing. Having seen the editor’s
handwriting, he could certainly
do with one!

ETI
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Just some of the books from the biggest range of radlo and electronics
books In Australla. If the book you require Is not listed below, it can be
ordered from us.
NEW - NEW - NEW Latest editions of some of the most
popular books on the subject:

Basic Computer Games — Microcomputer Edn. {David H. Al Ed.). . $11.75
More Basic Computer Games (David H. Ahi) ..811.75
ARRL Handb 1980 (now available) ..............................ocoisi ....814.95
Australian Radio Amateur Callbook 1979. ..$2.95
World Radio and TV Handbook.. ..., ..$15.95
World DX Guide — 1st Edition (Ed. J.M. Frost). ..§9.95
R.5.G.B. Handbook — Volume 1..... ....821.95
R.5.G.B. Handbook — Volume 2.. 5 .$18.90
R.5.G.B. Test Equipment for the Radio Amateur. .$19.55
R.S5.G.B. VHF-UHF Manual.. .§17.70
R.5.G.B. Radio A 's Examination Questions and Answers ... .$5.50
The World In My Ears (Cushen) . ....$13.35
Radio Handbook — 21st Edition (New Edition) (william Orr) .$26.50

ADAM OSBORNE BOOKS:

An Introduction to Microcomputers — Volume 0 —

The Beginner's Book . $11.50
An Introduction to Microcompufers — Volume 1 —

Basic Concepts.. .$13.50
An Introduction to Microcomputers — Volume 2 —

Some Real Microprocessors .$29.00
An Introduction to Microcomputers — Volume 3 —

Some Real Support Devices .$19.00
Some Common Basic Programmes .$13.00
Accounts Payable and Accounts Receivable : .$18.60
Payroll with Cost Accounting in Basic : ...$18.60
General Ledger ! .$18.60
280 Assembly Language Programming .$13.50

- o Z80 Programming for Logic Design . 7 .$13.50

with 40% Extra Power S e s oo jig
ssembly Language Programming 4

AL 7VA/6 6V C.T. or 3V B i g 2

AL 7VA/9 9V C.T. or 4.5V AMERICAN RADIO RELAY LEAGUE PUBLICATIONS:

AL 7VA/12 12V C.T. or 6V ¥ an.”s;’!g;‘g.'n'lgfeoﬁ?ﬂguéﬁﬂo A ‘ggﬁ
e Hadio Amateur’s anu o

AL 7VA/15 15V C.T.or7.5 U B

AL 7VA/1 8 1 8V CT or 9V xha RadioiArRaL?ur;s lecensetl\fanual g;%g
Ul ni P Ry

AL 7VA/24 24v CT_ or 1 2V Speclalze nf‘ wneaiaiars Tas“ iques for the Radio Amateur §7.20

AL 7VA VCT 15V g Sichand to e o matedt Wir
ngle eband 104 e Hadio Amate BYA
L 7 /30 30 .1.or Har?m Radio Operalirnq Guide . $7.20
Electronics Data Book $7.20
Solid State Design for the Radio Amateur .§12.80
A'l MOdels Rated At 7 VA [ ] Learning to Work with Integrated Circuits.. $4.00
Getting to Know Oscar from the Ground Up $6.20
Tune in the World with Ham Radio...... .§13.25
Features: MICROCOMPUTERS/MICROPROCESSORS BOOKS:
Mi /Mi ing Handbook (Brice Ward .$9.80
® |Insulated to AS C126 ga§i’é’°h2?c°r‘:§§r%§ess§i§"a'ﬁ3ﬁ?'33’63(fﬁ‘m Bt £y $1500
. o rogramming Microprocessors (M. W. McMurran) . .$9.
® PCB M ounti ng Pins TnegCompletg Motr:r‘gla &ﬁiroco‘mputer Datau:.rlgre)lry . .$12.50
X ¥ . s mfago Ml;;c')pr%ctlassor wg:icagl?dea)nual {Motorola) ......... g:g;g
crocom er Frimer e ardee) . v E L
® Pin Com patclj blle with other How o Buy and Ue .;i(,z mputrs and i (W Barden. Jr.) EEN
plications Book (Zaks) . $17.
Current MO els (Z;BOiMlc;ocompmer HahnuMb|ook {Bargen) ...... 7 ' g“ gg
£ % i i OCH L X
® Mount|ng Clamps available for Undertandin Mlcr:z;lompucl;rs‘mu SmalI(I&L:nJSPezre ystems
non pCB applications (Scelbt Publication). ..$15.40
® Modern Welde ac 1€ OP-AMP Conkhock (Waer G g R
. . vert kbook (Walter C. .$18.
® Fully enclosed windings RLT%“oé’xiJox"‘ig:‘Eisxé?: v ;’““’ i
. pewriter Cookbook (Lancaster Ry | st
CMOS Cookbook (L ter) 1st Edition 1977 ®.0....0814.25
® Size L.49mm, W.35mm, H.34mm. it ”gcg' C%%kéogjl(cffa:rc)astser) ion $ig
H kb $13.
® Weight 0.23 Kg The %lhet:?:\?lie:;ociggé‘gé( (Gancaste . s
. . F . . andbook for mateurs {Bri I
Also available in 10VA with similar Amtaur Radlo }'eghn&gesal—a 6t Eviion (P Hwkén) 3038
H N o ecelvi e Manval . ... ...
dimensions for O.E.M. Quantities. Beam Antenna Handbook —— New 5ih Ediion
™ éw‘.'é"é“fl'»? ndb 5%72' C‘owa?‘) dio (Clay Laster) 5?338
8 Beginn andbool mateur Radio ay Laster). - 5 .
S.E.C. certificate of sultabliity to ASC126. GetﬂnggAcqualmeu with the iC (Rufus P Turner;y - % .$7.00
Lovlversl‘ Irlm-tern:xional gr%ns;::lo#flmlo{ 2n|d)Ediﬂon (T.D. Towers)... gggg
- otorola Low-power Schol y otorola) . 0.
IXiILEC] A+R Electronics Pty Ltd _ h
30:32 Lexton Road,Box HillVic.3128 Australia. Telex:32286. For mail orders please add: $1.40 Local $1.75 Interstate
A MEMBER OF VICTORIA: 89 O641 QUEENSLAND: 525421
G“Eou,, STH. AUST: 516981 HONG KONG : (3)891271 187 Elizabeth Street, Melbourne. Phone: 60-1475-6-7

Prices Subject to Alteration
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FOR ALL YOUR ELECTRONIC COMPONENTS

PUBLICATIONS

(Inctuding postage)

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

E&L BUG BOOK
REFERENCE SERIES

o BRS-1: 555 Timer Applications with ex-
periments, $8.50 0 BRS-2: Design of Ac-
tive  Filters  with  experiments,
$10.50 ¢ BRS-4: Design of Operational Cir-
cuits with experiments, $11.50 ¢ BRS-6:
NCR Data Communications Concepts,
$11.50 ¢ BRS-7: Phase-Locked Loop Book
ith experiments, $11.00

LONSDALE STREET

EUZABETH STREET

SWANSTON BTREET

LY LONSDALE ST.

Se 6800 & 6809
’RS 8opET AND
APPLE
ETC.

MAGRATHS

208 Lt. Lonsdale Street, Melbourne, 3000:
Phone 663-3731

Also a full range
of H.S. Books
available at
$4.50 ea.

IN THE HEART OF MELBOURNE

A MICROSCOPE THAT FITS INTO
YOUR POCKET — MANY USES

To: J.H. MAGRATH & CO. F/L,

Gives

unparalleled For Designers

Please send me by return mail

| 1
: 208 Lt. Lonsdale Street, Melboumne, 3000. :
il | O SCOPE MK. Il MICROSCOPE | Printers
sharp and brilliant at $29.50 ea. (Post Free) | Watchmakers
vision with 30X | b | Pholograiphers
magmflqatu‘on.‘ Unique l A O RS R . =74 S b B e gt e : Jewellers
eas fgg::ts-lli? Ilghstt:r’:]d I ......... Postcode.................... | Beauticians
y g sy Cheque FOT 51850 ik is enclosed. I Students

FULL RANGE OF COMPONENTS, PC BOARDS, ETC, FOR ETI AND OTHER PROJECTS
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REWS digest

Versatile case is a local product

-

The Amtex-case range has
been designed to provide an
inexpensive housing for the
smaller type of instrument.
It features rugged construc-
tion, good quality, versatility and
attractive looks, ideal for control
instruments, digital clocks,

measuring instruments, power
supplies etc.

Made of 2 mm thick extruded
aluminium, the body incorpo-
rates grooves for mounting
printed circuit boards, and is
black anodised. The side plates
are made of clear-anodised
3 mm thick aluminium. The
front panel is 18 g aluminium in
natural finish which can be
anodised, etched or painted.

The case is designed in such
a way that two cases will inter-
lock by sliding, thereby creating
a rectangular case of twice the
original depth.

Designed and produced by
Amtex Electronics, P.O. Box
285, Chatswood 2067. (02)
411-1323.

Frequency sensitive ICs

Consumer Microcircuits Li-
mited have developed a
duo-datum frequency sensi-
tive switch design for
high/in-limit/low frequency
monitoring systems.

Designated FX701P, the
MOS device is used in a 14-pin
plastic DIP package and oper-
ates from a single 8-15 V power
supply. Current drain is around
3.5 mA.

Typical applications for the
FX701P"are for tachometry,
flow rate and frequency alarms.

The two set point frequencies
may be adjusted up to 10 kHz
by means of external resistors

and capacitors. Latching and
inverse functions are available
in conjunction with the three
oytput switches which corres-
pond to the high, in limit and low
frequency bands.

Available from Daneva Con-
trol Pty Ltd, 70 Bay Rd, Sandrin-
gham, Vic 3191.(03) 598-5622.

Solder sucker

The solder tool shown here
is Swiss-made, hand-size
and economically priced.

The nozzle is made of heat-
resistant teflon (PTFE) plastic
and replacements are available
at $2.25 each.

The tool costs $11.90 com-
plete and is available through
Semiconductors Imports, P.O.
Box 43 Croydon 2132 or
through Pre-Pak Electro elec-
tronics at 718 Pamramatta Rd,
Croydon NSW.

Invaluable for the experimenter
or serviceman - Swiss-made sold-
er sucker from Pre-Pak.

Compact 100 MHz logic analyzer

Both timing and logic state checking is much simplified by a
compact easy-to-use 100 MHz logic analyzer from Philips
Test and Measuring Instruments.

The PM 3500 displays up to
16 channels on a built-in
cathode ray tube display and
has a 505 word memory depth
and fixed or variable thresholds
to match any logic family.

Comprehensive triggering
facilities are provided including
delay. Sampling can be either at
an internal clock rate variable
from 20 ms to 10 ns or at the
clock rate of the circuit under
test. A glitch-catching mode al-
lows detection of and triggering
on spikes and transients as
short as 3 ns.

A wide range of triggering
facilities is provided. Internal
triggering is from a word preset
on front panel selector switches.
A separate connector provides
external triggering. This also
provides effectively a 17th
channel to expand the trigger
word and provide trigger qual-

ification using trigger probes.

Triggering can be delayed by
up to 9999 clock pulses. The
various trigger modes can be
set by one simple control. All
trigger information, including
delay, and other relevant status
information such as mode,
compare, expand and cursor
word and position is indicated
on a continuously-displayed
summary. Additional informa-
tion provided includes a
number of counts and no trig-
ger, inquality and no/slow
clock messages.

Tests at every power-on en-
sure maximum reliability.
Maintenance has been
simplified by building-in service
tests to check all circuitry. The
instrument operates from 80 to
270 Vac at 48 to 440 Hz, mea-
sures 200 x 386 x 470 mm and
weighs only 14 kg.

Oscilloscopes simplified

Two 10 MHz oscilloscopes
recently introduced by
Leader combine high per-
formance at low cost by
means of a simplified design
which uses integrated cir-
cuits for many functions.
The LBO-513 single trace
and LBO-514 dual trace oscil-
loscopes feature sensitivity to
1 mV, a capability not usually
available in low cost instru-
ments. Both are equipped with

80 x 100 mm displays, Z-axis
modulation, x5 magnifier and
complete trigger controls. The
dual trace unit also provides
front panel x-y operation, Ch-
1/Ch-2 trigger selection and al-
ternate or chopped display
modes.

Leader oscilloscopes are dis-
tributed in Australia by Vicom of
68 Eastern Rd, South Mel-
bourne Vic 3205, (03) 699-
6700.
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LORLIN supa-switches from CiK

MAINS SWITCHES -
Type MS — Rotary action
DPST, suitabte for inductive
circuits.

Type PBMS — Pushbutton
(push on/push off). Ideal for
TV industry. Both types 4A at
250V, BOA. surge.

PRINTED TRACK SWITCH
Type PT — Offering
outstanding, cost saving
design — multibank.

ROTARY WAFER SWITCHES
Type CK — Inexpensive
totally enclosed, singie bank
12 positlon, 1, 2, 3 & 4 pole.

MINIATURE ROTARY SWITCH
Type RA — 1" diameter. Up
to 12 position — multibank.

SECURITY KEY SWITCHES
Types KMS and KRA —
Random or common keys,
key trapping facilility. Mains
switch at4A, 250V, 80A.
surge or RA rotary wafer,
multi position.

C&K Electronics (Aust.) Pty Limited Obiigation free and

& comprehensive data s
Office 2/6 McFarlane Street Merrylands NSW 2160 yours for the asking
PO Box 101 Merrylands 2160 Telephone 682 3144 Telex AA23404
COMPONENTS Agents Melb. 598 2333/ Adel. 269 2544 /Bris. 36 1277/Perth 458 7111

MASTER CHECK
o Cannot be over ranged.
o Indicates AC or DC Voitage.
o Automatic Voltage indication.

¢ Read off polarity at a glance.

o Designed for Australian conditions.

e 7 Voltage Indication steps.by L.E.D.’s

# Robust lightweight plastic construction.

= 0 AC or DC Voltage Check from 6 to 415 Voits.

¢ Useable on battery operated devices to three phase AC.
o Available from Electrical Wholesalers throughout Australia.

ALSO AVAILABLE Multi-Check — Handy solid state continuity checker.
Will check AC or DC Voitages from 4.5 to 415 Volits.

BELL INSTRUMENTS PTY. LIMITED
Garema Clrcuit, Kingsgrove 2208 NSW. 74 Raglan Street, Preston 3072 Vic.

PO Box 154. Tel (02) 750-6000. Tel (03) 44-5021.

NOLTAGE
ANMLYSER

Voltage indicated:
6, 12, 24, 50, 110,
240, 415V =
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NDIK

ERIAL PRINTER

S-2000

Also available:
ALTOS, CROMEMCO
VECTOR GRAPHICS
AND OMEGA
COMPUTER SYSTEMS,
SUB-ASSEMBLIES
AND COMPONENTS.

o 8085 Microprocessor controlled
single board electronics.
o Quiet operation.

o Simplified mechanism.with minimai
moving parts.

o Front or back paper feed.
e 170 cps bidirectional printing, 42
ips automatic space skipping, 130
lines/minute at 136 characters/line.
e 4 inch to 15 inch paper.
o AC voltage selector, 100-240 volts

AC.

e 10 CPI, 11.7 CPI, 5 CPL.

¢ 9 x 7 dot matrix.

¢ 6 months warranty.

o Stand and interface included
in price.

. Send 2 x 20c stamps for
further information.

OEM ENQUIRIES
WELCOME.

Sole Australian distributor:

JOHN F. ROSE comPUTER SERVICES PTY. LTD.

AMA House, 33-35 Atchison Street, St. Leonards. Tel: (02) 439-1220. After Hours: (02) 328-6683. Telex: AA27901.
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Through the multimeter maze

The basic test instrument — for hobbyist and professional
alike — is the multimeter. Here's a look inside the com-
monest electronic instrumerit, how to choose one and how

to use one.

THE MULTIMETER would be just
about the most versatile piece of elec-

tronic equipment available. Cost-
effective too, fortunately for the
hobbyist. For developing, building

and troubleshooting projects or other
electronic equipment, a multimeter
is indispensible. For checking voltages
around a circuit, supply or device
currents and resistors values — no other
single item of test equipment will
suffice. Every hobbyist, technician or

engineer will purchase — need to
purchase — a multimeter sooner or
later. Generally sooner than later,
though.

Types

There are two basic types of multi-
meter — analogue and digital. The

analogue type is built around a moving-
coil meter, the operation of which is
explained in the accompanying box.
Digital multimeters, as the title implies,
employ a digital counting technique
and incorporate a digital readout to

16 — February 1980 ETI

display the quantity being measured.
The operation of digital type mult-
meters is explained in a separate box.

Each type has individual merits and
disadvantages and what separated them
principally in the past was price.
Recently, however, the cost of the
smaller general purpose digital multi-
meters has fallen to a level where they
now seriously compete with many
analogue multimeters.

Accuracy

Multimeters of either type will have a
certain accuracy specified by the
manufacturer. For an analogue type,
this may typically be “+/- 3% of full
scale” for popular types. This means
that on, say, the 100 volt range, the
meter reading will be accurate to three
volts at any part of the scale. Thus, if
you connect the meter to a power
supply delivering exactly 100 volts it
may read somewhere between 97 volts
and 103 volts (over scale) when set on
the 100 volt range — an error of only'3%

Roger Harrison

maximum. If you connect it to a power
supply set to exactly 30 volts, say,

. whilst still set to the 100 volt range, it

may read somewhere between 27 volts
and 33 volts — an error of up to 10%. If
measuring 10 volts on the 100 volt
range the error may thus be as great as
30%! The lesson to be learned here is to
make your measurement with the
instrument switched to a range where
the reading is towards the full-scale end
of the meter.

Most popular analogue multimeters
have an accuracy of +/- 3% on the dc
ranges and +/- 4% on the ac ranges. The
higher cost topdine models typically
have an accuracy of +/- 1%. For im-
proved reading accuracy, most analogue
meters currently available have what is
called a “mirror scale”. When the needle
of the meter movement is viewed at an
angle other than directly overhead a
small, but significant, error will be
apparent as the scale marking viewed
will not be that immediately beneath
the needle — this is called “parallax



A multitude of multimeters ! Analogue types lined up at the rear: from left to right, Avometer 8,
Dick Smith’s Q1140 and the Sanwa N-501. Front row digitals: from left to right, the Fluke
8600A portable bench DMM, Data Precision 935, Fluke 8020A and Tandy’s Micronta 22-197.
The latter three are low cost hand held models featuring liquid crystal displays.

error’”. To assist viewing the meter
needle from directly overhead a strip
of reflecting material is placed between
the scales. When the needle and its
image are lined up then the meter is
being viewed from the correct angle
and any parallax error is eliminated.

Digital multimeters are inherently
more accurate than analogue types —
but that’s not necessarily a reason to
exclude analogue types when consider-
ing the purchase of an instrument!
Typically a digital multimeter may be
quoted to have an accuracy of
“+/- 0.3% of the reading, +/- 0.1%
of full scale, +/- one digit”, on the dc
ranges, slightly worse (big deal!) on the
ac ranges. They’re not separate accuracy
specifications, that’s a complete speci-
fication. It works out like this: say
you've selected the 100 volt dc range —
if you connect the unit to a power
supply of exactly 100 volts, the reading
will be within +/- 0.1 volt, plus or
minus the last digit. That is, if the unit
could resolve down to 0.1 volt the
display could indicate “99.9”, “100.0”
or “100.1”, and you couldn’t take the
last digit as ‘gospel’. If the supply you
were measuring were set to 30 volts
and the multimeter to the 100 volt
scale, then the display might read
“30.1”°, “30.0”" or “29.9”; and you
couldn’t trust the last digit, as before.

As with analogue units, you get

better accuracy when the reading is
made somewhere towards the full
scale end of the range selected.
Ranges

As the term ‘multimeter’ implies, the
instrument is designed to measure a
multitude of electrical quantities,
generally in convenient ranges or steps.

The number of ranges provided on a
multimeter depends largely on its price.

Typically, the dc voltage ranges will go
in decade steps on the cheaper units —
2, 20, 200 volts etc; more expensive
units will have anything from five to
eight overlapping ranges starting at
2.5 volts (or lower) going to 10, 50,
250 etc. Top-line analogue types may
commence as low as 0.3 volts on the dc
voltage range, going to 1.2 volts, 3, 12,
30 etc up to 1.2 kV or more. There are
usually fewer ac voltage ranges, the
lowest being usually two or three volts.

Current ranges on most instruments
generally have similar progressions with
fewer ranges provided.

Digital instruments almost univer-
sally have a full scale reading based on
‘2’ — 2, 20, 200 etc, as the display will
only read up to 1.99, 19.9, etc (depend-
ing on resolution). The leading digit of
the display (most significant digit) can
either be ‘1’ or ‘0’ (the latter is generally
suppressed for the sake of clarity) as
this turns out to be an economical way
to arrange a digital display.

Resistance ranges generally go in
decade steps: the less expensive units
will typically have a lower resistance
range of 1k (analogue types) or 2k
(digital types) full scale going to 1M
or 2M (respectively) in four ranges
altogether. More expensive models may
have a lower resistance range of 10
ohms (analogue) or 20 ohms (digital)
full scale with decade steps to 100M or
200M (respectively).

Sensitivity
The sensitivity of analogue multimeters
is expressed in “ohms/volt” and for a
typical popular type this may be
“20 000 ohms/volt”. This means that
whenever a voltage reading is being
made, the meter resistance will- be
20 000 ohms times the full-scale voltage
of the range selected. Say you select
>

THE

NOGIC

SHOP PTY.LTD.

$

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

FROM __ = —
$2065

COMPUCOLOR 1l

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

FROM
$1415 |

LOW COST LOGIC TLS 900 VIDEQ
DISPLAY UNIT

Features: e 24 lines at 80 characters
per line @ Transmission rates 75 —
19,200 Bd. @ 96 character ASCII
upper and lower case @ 12 inch
monitor.

MICROLINE 80 PRINTER
Features: @ 80 char/sec @ 80 and 132
~char/line ® 9 x 7 dot matrix @ Charac-
ter or graphics printing e Plug com-
patible to TRS-80.

“The professional computer shop”
where you SAVE-SAVE-SAVE
SHOP

$ o &@@u@ PTY.LTD

212 High St., PRAHRAN, YIC. 3181. Tel: 51-1950.
91 Regent St, CHIPPENDALE NSW. 2008
Tel: 699-4910

ETI
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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

“t ¢ LCD ALPHA-NUMERIC

¢ 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 ($382)

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.

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

o Also HP67/97 software compatible.

'Y
L] NEW:_ ..

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)

® HP33E Advanced Scientific
Programmabie, 49 steps
$111 ($99.75)

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

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

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

o HP37E Business $93.50 ($84)

o HP38E Financial $148 (3133)

o HP32A "“The Investor”
Fnancial Printing $530 ($476)

PLUS ALL ACCESSORIES

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

ASK OUR PRICES LAST — WE ARE
NEVER KNOWINGLY UNDERSOLO

AUTHORISED DEALER:

COMPUTERS HARDWARE — SOFTWARE — ACCESSORIES

COMMODORE SALES TOP $71,000,000

™
Th; QBM (s:on:puter C‘commodor‘e
usiness System Dual Drive Floppy Disk
2023 Fricton feed

Tractor Feed Printer

SOFTWARE FOR CBM and PET

16/32K CBM Word Processor
8K PET Word Processor
Creditors/General Ledger
Oebtors Ledger..

Stock Control ..

Taxi Management
Roof Master ..... k

Super Stock Control .......... et
Percentage Costing ... -

Sales Analysis
Real Estate Agent

Payroll....

Payroll — up to 400 (Disk)
Mailing List

Invoicing

Service Station’Garaae

TEXAS PROGRAMMABLE SYSTEMS

STILL ON' The greatest package offer evert!
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

Debtors

House Finder .....
Job Evaluation ...
Profit and Loss

Letter. ..

o FX502P/FAl
LCD PROGRAMMABLE

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

Fantastic additions coming 1980,
watch our ads for details.

C. ITOH 8300 IMPACT
PRINTER $970
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!

CANON AX1 and BX1

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

Expandable to
impact printers,
extra disks, etc.

Very
powerful
symbotic
algerbraic
language.

SCHOOL AND COLLEGE SPECIALS

Wholesale prices on bulk orders.
PRICE LIST AVAILABLE

Prices In brackets exclude sales tax.

et

o TiS8C §127 ($112)
o Ti59 $299.90 ($265)
¢ PC100C_$237 ($210)
¢ Ti55 $61.50 ($54)

$9 (38)

® 3 Rolls Therm Paper

$12 ($10.50)
# 40 Mag Cards
$15 ($13.50)

memory.

FX502P $149 (51395)
FAI $43.50 ($39)
P&P: NSW $3.50, Elsewhere $4.50.

o Texas Ti25
$35 ($31)

o Texas Ti50
$39.50 ($35)

o CASIO FX510
$41 ($36)

o CASIO FX310
$31.50 ($28)

o CASIO FX80
$28.50 ($25)

o GE LCS 500
$36 ($31.90)

o NS108
$41 (336)

Pack and Post — All LCD models $1.50
anywhere in Australia. Otherwise $2.50
for NSW, elsewhere $3.50 per order.
{Extra $1.50 for registered). Sales Tax
Forms must be duly signed and stamped
(Forms available).
bankcord

welcome here
Copy and complete.

Please debit my Bankcard $

N il hmsah 1 Expiry Date..
Signature .................. .
Name & Address

LEASING
ARRANGED

ELECTRONIC CALCULATOR DISCOUNTS

Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW. 2153
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the 10 volt range; the resistance across
the input terminals of the multimeter
will be 200 000 ohms (200k). This is
a point to watch when making measure-
ments — and when purchasing a multi-
meter. The instrument may ‘load”
the circuit you are testing and a false
reading will result as you will disturb
the operating conditions of the circuit.
To take a simple example, say we have
a multimeter having a sensitivity of
1000 ohms/volt, and we wish to
measure the voltage across R2 in the
circuit here with the meter set to the
one volt range. By Ohm’s law we know
the voltage across R2 will be 0.75 volts.
Now, the meter will have a resistance of

Ve Ve

VOLTAGE
UNDER
TEST

Y Y

ov o ov

The correct way to use a multimeter to
measure in-circuit quantities. From left
to right: voltage, current and resistance.
The internal impedance of the meter is an
important consideration , as explained in the
text.

1000 ohms on the one volt range and
this will be in parallel with R2 when we

connect the meter, the combined resist-
ance then being 500 ohms. Thus, the

voltage read by the meter will be 0.5
volt instead of 0.75 volt — an error
of 33% !

It is the degree of this shunting, or
loading, effect that is important. In
theory, it can never be completely
avoided as some current must flow
into the measuring system from the
circuit being measured. However, this
can be made vanishingly small by
using an instrument having a very high
input resistance — or a high sensitivity
specification. As a general rule the
instrument’s resistance should be ten
times, or more, than the circuit resis-
tance.

Digital multimeters have a constant
input impedance — generally 10M,
which rarely presents any loading prob- P

RANGE EXTENSION

A MOVING-COIL METER is
a dc current-indicating device.
They are made with full-scale
deflection currents at con-
venient values, such as 1 mA,
100 uA etc. The current
range can be extended by
adding a ‘shunt’ resistor in
parallel with the meter, so
that most of the current to
be measured flows through
the shunt and a small amount
through the meter.

To measure dc voltage, a
‘multiplier’ resistor is placed
in series with the meter so
that, at the voltage to be
measured, the  full-scale
current passes through the
resistor and the meter.
Various switching schemes
are arranged so that a number
of voltage and current ranges
can be_covered.

To measure ac voltage a
rectifierisusually incorporated
into the circuit, along with
range switching and muiti-
plier resistors. AC current is
measured usually via a trans-
former which ‘steps-up’ the
current flowing in a primary
winding, the secondary volt-
age being rectified and applied

known' resistor is connected

in series with the range
resistor (hence ‘series-
connected’).

The ‘set zero’ control is
adjusted for full-scale deflect-
ion of the meter with the X-X
terminals shorted together.
The unknown resistor is then
connected to the X-X termi-
nals and the current through
the meter will be directly pro-
portional to the value of the
unknown resistor.

The meter scale is calibrated
in resistance, low values to
the right — high values to
the the left, the scale being
logarithmic (see diagram),
generally covering  four
decades. Calibration accuracy
is not influenced by minor
changes in battery voltage
(since you can compensate
with the ‘set zero’ control)
and the ranges covered are
readily changed by selecting
different range resistors.

The ‘parallel-connected’ or
‘shunt’ ohmmeter is used for
measuring low and very low
values of resistance. The ’‘set
zero’ control on this type is
adjusted for full-scale de-

‘SHUNT*
RESISTOR

+ 100mA

Extending the current range of
a meter with a ‘shunt’ resistor.

Typical
the voltage
multimeter.

range switching for

ranges

Note how

‘intervals’ overlap.

{ 10V

-

1l

—

MREsToR. |

o— N— o

+ 100k U -
—>

100uA

A meter can indicate voltage
by adding a ‘multiplier’.

R R2 R3 A4
100k 2M0

700k

in a
the

R=5k TOTAL

Practical example of an ac voltmeter covering 10 V to 1 kV in
five ranges. Note that R1 reduces the sensitivity to 1k/V.

RV1
1ot 1OV

=4 Swame
ok RESISTOR

NOTE:
D1-D4 ARE GERMANIUM DIDDES

COMMON

to the meter. Taps on the flgction on the meter with )
transformer primary winding the switch (SW1) closed and -/
prOVide different current the X-X terminals open cir-
ranges. cuit. The unknown resistor is A1

Resistance may be mea- then connected across the + ""1 o o2
sured by a simple extension X-X terminals. The reading P
of the voltage — or current- obtained will be, again, R2

” B " . . RANGE
measuring principles. The directly proportional to the RESISTOR L - e e —>
‘series-connected’ ohmmeter value of the unknown resist- T+ i
is the most common type. ance. — AL
The ‘range’ resistor deter- The scale is reverse-reading; x = UNKNOWN RESISTOR X P:rallel-con.nectszz type of
mines the centre-scale current that is, lowest values to the Basic circuit of a ‘series- :)ofrgr(::jﬂv:asryu Iowtov;ue:sm;:
through the meter. The ‘un- left, higher values to theright.  connected’ ohmmeter. resistance.
ETI February 1980 — 19



PROFESSIONAL TEST GEAR
AT AMATEUR PRICES —
FROM DICK SMITH

TEST IT: s

/’T’ \ LOOK AT THESE HANDY RANGES: transistor checker. This one measures

OC Volts: 0.25, 2.5, 10, 50, 250, 1000 (100k/V) capacitance, tooll!
AC Volts: 5, 10, 50, 250, 1000
OC Current: 10uA, 25uA, 0.5mA, 5mA, 50mA, 500mA, Incredible value! This superb 100,000 ohm per
& 10A. AC current: 10A. i i i i
Aavss 1 06, Bk T 20 R e volt myltnmeter is probab!y the handiest instrument
Decibels: ~10 182, you will ever own. For with its 36 ranges, you can
Transstor: b 0-500; |, 0-50u4 notonly measure voltages, currents, resistances,
Capacitance: 50pF to 3ur 0.010F 1o 500 otc like most other multimeters, you can actually

check transistors and capacitors!
And with the optional RF probe, you can extend
the range of your meter up to 30MHz — ideal for
trouble-shooting RF circuits too!

Whether you’re a hobbyist, amateur, service
technician, or engineer you’ll find this meter will
give years of accurate, reliable service. It's fully
protected (internal fuse protection); has large,
mirrored scale for accurate reading and even has
a polarity reversal switch, Supplied complete
with instruction manual, testleads and transistor
connection leads.

YES! We have many other feature-packed multimeters in
stock, from a low $12.50. Call in and see our superb range
soon — along with a host of other test gear!

WANT TO GO DIGITAL?

For accuracy and speed you can‘t go past
a digital multimeter. This budget priced
3% digit model offers better accuracy
than others in similar price range, plus
f huge digits for high visibility,

Battery operated, or mains operation
with optional "plug-pack’ adaptor (M-
9525 @ $6.90).

High impedance input — 10Mohm AC &

DC; ranges 200mV — 1kv DC, 200mV —

s oo 700V AC, 200uA — 2A AC & OC, 2k to

. 20M ohms. Better than 0.1% accuracy
on DC!

COMING
SOON:

Dick’s new lab.
oscilloscope...

A bargainl 5MHz bandwidth; 10mV/div
{vert) and under $200.001

That's right — it's the new Dick Smith o
Laboratary Oscilloscope; just right for the at Q- 1280 |
amateur, hobbyist or service desk. Why \ P

pay up to $100.00 more for a CRO and s 9 9 oo. TH E DI P E R. a ®

do no better? Ask an amateur how handy his ‘dipper is! He'll tell you he wouldn't be

ithout one. For circuit checking, signal generation, as an absorption
DUE IN STOCK LATE THIS MONTH:! B =

wavemeter, modulation checker . . . the list of uses for this incredible
. T i SR e e -----‘ instrument goes on and on. There are a lot of
IS SERVICING YOUR GAME?

‘cheapie’ dippers on the market: this is one of
Make some money out of CB! Yes, there are a lot of opportunities for CB

the top models available.
Recommended. s 9 9 50
repairers: if your forte is servicing, why not cash in on it? Cat 01322

This detuxe CB test set, in conjunction with your other test gear {cro, Tl e ) e e T s e

dmm, etc) is all it d. Check
pbpdtlity o doads g INCREDIBLY HANDY. ..

power, modulation, oscillators, ! )
SWR, xtal activity, etc. Think of how many times you've wondered if a battery is ok!
You've probably just measured it with a meter for a voltage

check. Wrang! You-need to properly load batteries when
checking them — this checker does that, with virtually
every type of battery. Gives a go/maybe/no go
reading. Also checks lamps

® 9 and fuse

Ideal for the test bench or service vehicle.

54.9°°
DICK SMITH ELEC RONICS 5

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS

-onu $s-ur g




lems, as they employ electronic ampli-
fication between the input and the
analogue-to-digital conversion.

There are a range of analogue meters
available that incorporate electronic
amplification — generally using a FET
or FET-input op-amp. These have a high
input impedance, generally 10M, and
similar ranges to other types available.
Naturally, they cost more and digital
instruments now seriously compete with
them.

When measuring current, the inter-
nal resistance of the meter is also
important. The resistance of the meter,
connected in series with the circuit
being measured, may introduce an
undesirable voltage drop upsetting the
circuit operation and resulting in an
erronecous reading. In this case, the
internal resistance of the meter on the
range selected should be one-tenth,
or preferably less, than the series
circuit resistance.

Protection

No . .. you won’t need to pay $100 to
the little man who comes around every

week so your multimeter will not
suffer a terminal fate! Most multimeters
include one or more devices to protect
the meter movement (at least) and per-
haps the internal circuitry from damage
in the event of an overload being
applied to the input terminals and/or
mechanical shock.

Moving~coil meters are delicate in-
struments- and may easily be damaged
by overload currents exceeding the
full-scale deflection value of the move-
ment by 50% or more. The simplest
protection method employed uses two
germanium diodes wired ‘back-to-back’
across the meter terminals. The diodes
will conduct when the voltage across

the meter terminals rises above about

200-300 millivolts (in either direction),
effectively placing a shunt across the
meter. Hence, it is called ‘shunt diode
protection’. Most analogue multimeters
incorporate this form of meter move-
ment protection. However, a sufficient-
ly large overload will almost certainly
damage the diodes — resulting in
damage to the meter. For example: if
you have the meter set to the 1 mA

range and inadvertently connect it
across the 240 Vac mains . . . I
recommend you give the instrument an
honest burial for it will be your fault
that the ensuing explosion brought
about the instrument’s demise.

The more expensive analogue instru-
ments may include a device that senses
an overload condition and operates a
‘cutout’ — a device that latches out,
disconnecting the input terminals. The
famous “AVOQ” series of multimeters
incorporate ‘cutout’ protection. When
an overload occurs, a button on the
front panel pops up and the device can
only be reset once the overload is
removed.

Some manufacturers include an
“OFF” position on the range switch
of their instruments. This disconnects
the input terminals and places a short
across the meter. This is to protect the
unit against damage from mechanical
shock while it is being transported. It
works like this: if the meter is jerked
suddenly, the meter coil will tend to
rotate. As it is suspended in a magnetic
field, any movement will generate ap

"dual-slope integration’’.
in this method, the analo-

THE DIGITAL A =
MULTIMETER '"’Ug,__m

THE MAJORITY of currently i Ve
available digital multimeters !

employ an analogue-to-digital -REF ‘—

conversion technique called = INTEGRATOR =

gue input voltage is first con-
verted to a time period which

e}

COMPARATOR

ratio of the counts during the
‘downward’ ramp (over time
‘t’) to the counts during the
upward ramp. Thus, when a
limit of 1000 counts is
chosen for the upward ramp
duration a direct reading of
input voltage is obtained if
the reference voltage s
chosen appropriately.

CONTROLLING LOGIC Il

in turn is converted into a
binary number by a timer/
counting system. Referring to
the block diagram here, and
the associated timing diagram,
the system commences the
measurement when the
switch connects the analogue
signal input to the integrator
which commences to ‘ramp
up’. At the same time the
counter begins, from zero, to
count the clock pulses. When
a predetermined number of
pulses (1000 is usually con-
venient} appear in the
counter, the integrator s
electronically switched over
to the reference voltage. At
this point, the integration
capacitor, C, has then
charged linearly from the in-
put, rising as a ramp voltage

Block diagram of the ‘dual-siope integration’
analogue-to-digital conversion commonly used in digital meters.

INTEGRATOR

I ________

COUNTER ]

|
) L

DIGITAL QUTPUT

SLOPE "UP' DECIDED
BY Vin

v,*

BY Viyef

L——-T——J-‘l.l —=*=T|NE

CELEEE Lmuuummumth_

PULSES PROPORTIONAL TO t

1000 PULSES

Timing diagram for the dual-siope A/D conversion technique.

technique of

SLOPE "OOWN’ DECIDED

1
Vin= T Vrefl

LOWER VALUE OF Viq

The absolute value of the
integration capacitor and the
clock frequency are of little
significance provided they are |
stable for the duration of the
conversion period,

The relatively long ana-
logue-to-digital (A/D)} con-
version period has an inherent
advantage in that it ignores
noise. When noise is inte-
grated over an extended
period, its amplitude tends
to zero. Thus, dual-slope
integration results in excell-
ent accuracy.

Most modern digital multi-
meters — particularly hand-
held types — have most of
their internal circuitry located

within a single integrated
circuit. Range switching is
provided in a conventional

manner, similar to moving-

(T). As the switch changes to
the reference, the counter is
reset to zero and commences

now causes the charged in-
tegration capacitor (C) to
ramp donward with a fixed

to a level decided by the counting again. The reference, slope. When the output of the coil instruments. The more
average input signal value chosen to be of opposite integrator reaches the zero expensive - ‘top-line’ instru-
over the counter time period polarity to the input signal, threshold the counter is ments may incorporate input

stopped and its contents dis-
played on the digital readout.
The count displayed is the

amplifiers to improve sensiti-
vity and provide high
constant input impedance.
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ANNOUNCNG PRECISION YOU CAN COLNT One

MICRONTA

20 Range, 3" Digit
LCD Multitester

995

Big 1.0cm digits, 10 meg Input,
automatic polarity, automatic
zero adjust and overrange in-
dication. 9V battery or AC
adapter required to provide
power. Comes complete with
carry handle, test leads. 22.198

8 Ranges, 1000
Ohms per Volt

995

2-colour 5.0cm meter, plin jacks for all
8 ranges. Thumbset zero adjust.
Mirrored scale precents parallax.
Requlres *“AA" battery for power.
Comes with leads. 22.027

25 Ranges, 20,000 Ohms
per Volt

695

Single-knob range selector, 10.1cm
meter, mirrored scale. Six-pin jack
connections including output jack.
Requires *“AA"™ battery to provide
power. Comes with leads. 22- 202

43 Ranges, 50,000 Ohms
per Volt

995

Features versatile “Volts/Amps Range
Doubler”. 11.4cm mirrored scale
single-knob function switch. Overioad
protected meter movement. Requires
1“AA", 1 9V battery to provide power.
Comes with instructions and leads.

22:204

MICRONTA MULTITESTERS

MICRONTA

13 Range, 3'% Digit
LCD Multitester

995

Has 0.6cm dlgits, - 10 meg
Input, automatic polarity and
zero adjust plus overrange
indicator. 9V battery or AC
adapter required to provide
power. Comes complete
with leads, vinyl pouch. 22.197

(!

18 Ranges, 20,000 Ohms
per Volt

995

Range selector with “off” position.
7.6cm meter, 4 pin jack connections
including output jack, zero adjust.
Requires “AA’" battery to provide
power. Comes with leads. 22-201

27 Ranges, 30,000 Ohms
per Volt

295

Super-sensitive multitester has colour-
coded meter. 4 banana jacks including
output jack, polarity reverse switch,
zero adjust. Requires 1 9V, 1 “AA
battery to provide power. Comes with
leads. 22-203

26 Ranges, 10-Megohm
Input

995

Dual-FET input for high-accuracy.
Single-knob range setector, mirrored
11.4cm scale, overload-protected
meter movement. Requires 9V battery
to provide power. Comes with leads.

22.209

Em Available at all 210 Tandy Stores and Participating Tandy Dealers around Australia or Mail Order Department, P.O. Box 229,

Rydalmere, N.S.W. 2116. (Bankcard Mail Order facllitles available on receipt of signed letter quoting Bankcard number)

Tandy Electronics offer service at over 200 locations across Australia




current in the coil. This current will
flow through any load connected to the
meter terminals. That current will also
set up a magnetic field around the
meter’s coil that will react with the
permanent magnetic field, generating
a ‘restoring’ force that opposes the
movement of the meter’'s coil. A
short-circuit across the coil ensures
maximum current due to the meter
coil’s movement and thus maximum
restoring force, heavily damping any
violent motion of the meter movement
due to mechanical shock.

Most popular instruments include a
fuse in series with one input terminal
to protect the unit from gross overloads.

Choosing

Analogue types range in price from
under $10 to over $100. Undoubtedly,
price will be the first consideration
for the hobbyist. You need to first
assess how much money you can afford,
or wish to lay out, and then get the
meter that best suits your needs or
applications from that price range.

The next consideration should be
sensitivity. For most hobby applications
a sensitivity of 20 000 ohms/volt dc
is generally adequate. However, if you
intend working with high impedance
devices such as MOSFETs and CMOS
ICs, then something with a sensitivity
of at least 50 000 ohms/volt dc, prefer-
ably 100 000 ohms/volt or one of the
500k to 1M ohms/volt types, if you
can afford it.

“Run-of-the-mill” 20 k/V dc sensiti-
vity multimeters range in price from
a little under $20 to a little over $30.
Models having a sensitivity of 50 k/V
or 100 k/V dc range from about $25
up to $50. The more expensive types
will include more ranges and perhaps
have additional features such as transis-
tor testing and/or capacitance measure-
ment. Seek out a model having a large
scale and good meter protection. A
large scale makes for easy reading and
good protection is wise insurance. The
more expensive models often include
an “OFF” position on the range
switch that puts a short-circuit across
the meter movement to protect it from
shock damage. Models incorporating a
taut-band suspension meter are less
prone to shock and overload damage.

As a minimum requirement, the
voltage ranges on your instrument
should be from about one volt to at
least 300 volts dc, and 10 to 300 volts
ac. Resistance measurements should
have at least four ranges, preferably
more, covering ohms ‘X1°, ‘X10’,
‘X100’ and ‘X1000’. The dc current
ranges should go down to at least
100 ua and up to 200 mA or more,
preferably with an extra input socket
providing measurement up to 10A.

You'll rarely use the ac current ranges
so this is not of too much importance.

Accuracy is not of great importance
to the average hobbyist as measure-
ment to better than +/- 5% is rarely
required and even the cheapest multi-
meters advertised quote accuracies these
days of +/- 3% on the dc ranges and
+/- 4% on the ac ranges. If you envisage
a requirement for greater accuracy then
go for the higher-priced taut-band sus-
pension models or start looking amongst
the digital instruments.

Always look carcfu]ly at the con-
struction of an instrument. Seek an
instrument with rugged construction as
a multimeter is a valuable tool that
should remain serviceable for many
years.

It can be a waste of money to buy
something ‘too fancy’ for your needs so
think carefully beforehand. It is often
possible to make test instruments to
supplement your multimeter’s
capabilities for less than the difference
in cost between a unit with straight-
forward ranges and features and a higher
cost type with many ‘extras’. You also
get the satisfaction of building such
projects yourself — and there’s no price
on that!

Digital instruments have to be con-
sidered in something of a different fash-
jon to analogue types. Again, price is
generally your first consideration. The
cheapest digital instruments available
at present cost around $70 to $80 . ..
and the competition at this end of the
market is fierce!

Sensitivity and accuracy are unim-
portant: resolution and the number of
ranges are the two basic deciding
factors. Instruments in this price range
generally have a 3%-digit display (1999
full-scale reading). Unless you are look-
ing for a mains-operated, bench instru-
ment, the portable models having a
liquid crystal display (LCD) have a
considerably longer battery life, larger
display size and are consequently more
practical than those having LED displays
— the latter are rapidly disappearing
from the market as a result. However,
LCD displays have a limited life —
generally around five years.

The general comments on ranges that
I made with regard to analogue instru-
ments also apply to digital instruments.
Maximum input voltages and currents
are generally given on the front panel
of digital instruments and should be
heeded. Most units provide overload
protection — a fuse on all the models
the author has seen to date. A spare
fuse is handy — particularly if one is
provided stored in the instrument case.

Most  digital instruments  will
generally provide as many ranges and
features as analogue instruments costing
about 25-30% less. The chief advantages

of digital instruments over analogue
instruments are: direct readout (no
interpretation of a meter scale required,
with the chance of error), better reso-
lution and constant input impedance
on the ac and dc voltage ranges.
However, an analogue instrument can
indicate varying quantities — when
adjusting a circuit to provide a “‘peak”
or “minimum’” reading where the
exact value is not required. You
cannot tell on a digital display which
way a quantity is changing, unless the
change is very slow.

The final choice is up to you — but
the author has noted a growing tend-
ency among ‘serious’ enthusiasts, engin-
eering labs and servicemen to purchase
at least one multimeter of each type to
take advantage of the special features
unique to each!

Using

A multimeter is not only an easy instru-

ment to use but will serve you well for

many years if you stick to the following
basic rules:

1) Most moving-coil multimeters
are designed to operate accurate-
ly only when the face of the
meter is in one specific orienta-
tion — usually horizontal. Digital
instruments are not affected this
way.

2) When measuring an unknown
current or voltage always set the
meter to its highest range and
switch down through the ranges
until the correct range is found
— try to obtain a reading that is
nearest full scale, switch up one
range as a check on accuracy
(this also reduces loading prob-
lems with analogue meters).

3) When measuring an in-circuit
voltage, always connect the
meter across the voltage source.

4) When measuring an in-circuit
current always connect the meter
in series with the current source.

5) When measuring an in-circuit
resistance always disconnect one
lead and then connect the meter
across the resistance. Always
‘zero’ an analogue meter on the
selected range before making a
measurement.

6) When measuring continuity in
semiconductors (diodes, transis-
tors etc) always remember that
the meter’s internal battery has
the positive connected to the
common (black lead) terminal.

7) With analogue instruments en-
sure that, on dc and ac voltage
measurements, the input impe-
dance (ohms/V sensitivity multi-
plied by the voltage range) is
at least ten times the circuit im-
pedance being measured. ®
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NEW KITS

(and new kit components)

Remember: perts for mast kit in most of the electromic magazines ore normal stock lines
So even d & kit isn't Iisted. we may be able to help you anywey. Coll in and ask us!

A February)

EA ANALYSER/LEVEL METER (See E
kit, including | i

Comp L ] CatK-3510  $99.50
Printed circuit boards (set of two) Cat H-8313  .$8.50
SUPERBASS FILTER (See EA February)
Printed Clrcuit Board. Cat H-8370 $2.40
FLASH EXPOSURE METER (See EA January)
Printed Circuit Board Cat H-8371 $2.10
Solar Cell Cat 2-4820 $2.50
GUITAR PRACTICE AMPLIFIER {Ses ET) January)
Printad Circuit Board, Cat H 8625 $4.60
PLAYMATE AMPLIFIER (See EA January)
Printed Circuit Board. . Cat H-8369 $4.60

TRANSISTOR ASSISTED IGNITION (See EA Decamber)

Complete kit including instructions Cat K-3300 $32.50

Printed circuit board. Cat H-B367 $2.20

BUXBO0 power transistor Cat Z-2150 $10.95
FAN SPEED CONTROL (See EA Decembar)

Short form kit (PCB. components; no h'ware). . . Cat K-3090 $11.50

Printed Circuit Board Cat H-8368 $2.50

SC141D Triac Cat 2-4510 $1.28

{zlppy box. etc. normal stock lines ~ or build it in 1o spplisnce.)

NEW METAL LOCATOR (See EA November)
Complete kit {excluding dowel & former) Cat K-3504
Printed Circuit Board Cat H-8366

$19.50
$2.40

INFRA-RED REMOTE CONTROLLER (See EA October)

CQYB9A Infra red diodes Cat Z-3235 $1.50
BPW34 photo transistors Cat Z-1954 $3.50
Printed circuit boards {pair) Cat H-B365 $5.95
PROCESS TIMER (See ET! October)
Printed circult board. Cal H-8623 §3.95
DISCO STROBE Mk 11 (see ETI September)

Complete kit, including instructions Cat K-3152 $34.50
Printed clrcuit board, Cat H-8572 $1.95
Flashtube Cat $-3882 $2.95
Trigger transformer. B Cat M-0104 90¢
Discharge capacitors (each} Cal R-2856 $3.75
Reflector Cat X-6016 $4.50

WINDSCREEN WIPER DELAY {See EA September)
Printed circuit board Cat H-8364
Other components for this project are normal stock lines.

$2.50

AUTO CHIME (See EA September)

Cat K+3502
Cal H-8363
Cat 26825

§29.75
$3.70
$16.50

Complete kit
Printed circuit board.
TMS-1000 Integrated Circuit

INDUCTION BALANCE METAL DETECTOR (See ETI)
Short form kit [not inc. dowelt or former) Cat K-3100 5$35.50
Printed cirguit board. Cat H-8578  $1.50

JUST RELEASED!

Our brand new. up-dated colour kit catalogue is now available
Send for your copy NOW - it is

FREE!

MAJOR DICK SMITH RESELLERS

Listed below are re-gellers who stock a large renge of our products.
However, we cannot guarantee that they will have all items in stock or at
the prices we advertise.

A&M Electronics
78 High Street. Wodonga. Vic. Ph 244 588

Advanced Electronics

Sa The Quadrant. Launceston Tas. Ph 317 075

Aero Electronics

123e Bathurst Street, Hobart Tas. Ph 348 232

Peter Brown Electronics

9 Dovaton Street North. Ballarat Vic. Ph 323 035

Crystal TV Rentals Pty Ltd

66 Crystat Street. Broken Hill NSW. Ph 6897

Decro Electric

Cnr Magellan $1 & Bruxner Hwy, Llsmore NSW. Ph 214 137
Elektron 2000

181 Wharf Road, Newcastle. Ph 262 644

Hite) M Fi

Shop 12, Venture Arcade. High St Penith. {Also at St Marys)
Hutchesson's Communications

§ Elizabeth Street. Mt Gambler SA. Ph 256 404

Keller Electronics

218 Adelaide Straet, Maryborough, Old. Ph 214 569

M & W Electronics

48 McNamara Street. Orange NSW. Ph 626 491

Mellor Enterprises

Shop 2/15 Forsythe St. Whyaslls Norrie. SA. Ph 454 131
Power & Sound

147 Argyle Street. Traralgon. Vic. Ph 743 638

Purely Electronics

16 East Streat. Rockhampton, Qld. Ph 21058

Stevens Electrical

42 Victorie Streat. Mackay, Qid. Ph 511 723

Sumner Electronics

95 Mitchell Street. Bendigo. Vic. Ph 431 977

Sound Components

78 Brisbane Street. Tamworth NSW. Ph 661 363

Trilogy Wholesale Electronics

40 Princes Hwy, Fairy Mendow. Wollongong, NSW. Ph 831 219
Tropical TV Services

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

113 Horton Strast. Port Macausrie NSW. Ph 835 486
Viking Electronics

3108 Gold Coast Hwy. Surfers Paradise. Qld.

Wagga Wholesale Electronigs Sales

B2 Forsyth Street, Wagga NSW.
Wellington Electrical Services
110 Leo Street. Waellington NSW. Ph 325

r
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ITS A

It's an slerm

module that doesn't
atarm dule! Hand,

LAl

NEW! Home Alarm

look like an

AEED SWITCHES:

Twin set of magaet and reed
switeh Wire them into windows
and doors for protection

ot LS210 31 95

~
WINDOW TAPE:

Metallic tope sticks to window
lass: sets oft alarm il window is
broken. Chsap. but great deten
ent value. Cat L5200
Terminstion blocks tor above
Cat 1-5205. . 30¢ each

360

!ookn fike & smalt speaker. Inside is ;u-, Co
works'for a profassional Quality home or office
slarm system. Link it to sensors (see below) and
you can turn your home nto & veritabie Fort
:'(’noul Installation is easy; any handyman

s4.Qso
Cat t-5002
ACCESSORIESI.......

©

q)

finish,
mplete

can do

HORN SPEAKER:

Highly etficuent hom phugs ntg |
slorm module. Moumt undes
eaves for distent warning

Cat €-2705

INSTALLATION wiRg

Because of ity smail 3i29 and
flexibility, our mini speakar 1win
Wlex is ideal tor installing gtarms.
Marked with & tracer for aesy
polarisation 1 required.

Cot W-2010. per metre: 15¢

N wee
¥0u one of th, - =
“IIN". chanc gl reds who were ipped off over the holiday break? Dot take

@s with burgiars: fit » Dick Smith alarm system and protect your property!

s950 ¥
X

100m roli:

S

Every purchaser of this 'NFRA'RED BEAM ALARM,
alarm madule wil receive Grest for halbways doorways (shop doors
& copy of our eaclusive especiallyt) Easy installation. just connects o
book "How tg insten master alarm system. Compieta with infre-red
reflector,

PRESSURE MAT
Hide under carpets, mat
etc. Pressure of parson
walking sets ft off

Cat 15270

81 495

GLASS BREAKAGE DETECTOR
N Sticks 10 glass, resp
onds only to sound of

Fully integrated cas Pprotection
with slarm & horn umet i one

iy Currem sensng system, ng
= e extemsl swrtches. Cot L-5090

13 Cat 15230 32950 a2 34950

Here it is!

memories!  Complate  pregrem
And it
Retains information when twrnad off
you don't lose vatuable information.
Incredibly veesetile instrument

end chech it outt

Ssles: Fluid Dynamics, Statistical Testing,
Enorgy. Blockbody. Astralogy. 30 graphics:

SOLAR KIT: 25-IN-1
EXPERIMENTS

Top value for @ gift tor the budding sciendists
in your tamily, 25 experiments in slectronics
usmg soler power. Up-to-the-mmuts fech-
nology. Salar power!

31 695

PLUG-IN TIME
SWITCH

Incredible’ Up 10 )
on/oH actions per
S 24 hours, tully sett
oble, euto and man-
ual comtrol. Contects
rated 2t 2400 watty
{same rating os your
power pomt); epp
liances simply plug
! Pool fiters, sec-
o urty fights. battery

chargern.  electic
blenkets, eic efc etc
Auto of manual con
control. oo,

Can X-1120

LOGIC PROBE.

Superb instrument compatible with TTL
and CMOS, shows high and low
states. pulses. oic Easy 1o usa,
handy lor the expenmenter's
work shop. Twin siligator
chip leads for power.
seperate parth clip

Handy!

Tl's
superb TIS8C prog.
Up 10 380 progrem steps or up to 6O
editing
testures; up to 6 levels of sub-reutine.
s the constsnt memery™ lesture

cell b
Cot 0-3705

oNLY...SlGSooo..

$18.00 WORTH OF SOFTWARE FREE"
With each TI58C sold by Dick Smith Electronics, Texas
Instruments will send. free of charge, two software
‘Pakettos’ of your choice (see list). Normally $9.00
each. yours FREE! (Coupon included with aach TIS8C)
THE PAKETTES AVAILABLE (only from Tezes Instruments!|

Electronic Engneering. Ciwil Engineenng Mathematics Machating/

cigarette highter

L =

Securities: 0/Gos/
Production Planning

FOR THE

ANDYMAN.

Waterproofing or

"rpen il | BETTER ANY et il
o e F o [ GENUINE PRICE  [MiNesingg 2
Huge 75g (ADVT. IN AUST.) Cor 1-4200 / an
g { ] ON YAESUAMATEUR [

RADIO EQUIPMENT, 0-

- \BATTER

DIGITAL LCD ALARM
WATCH UNDER s$50!
Yos! Full slarm watch with
stogwalch function toa, ni

light and sntractive A :ﬂ
strap ot an unbehievabla

= é?
/ |
s4 9 50 \/
Cot X-1044 a%‘
BUDGET SWITCH PACK

o

Pac of & push bution
swilches; ¢al. tops for
easy Meotilcation

Four calours available.

% 52150

Cot 0-1272

and case end you have 8

Ca §-1200

DICKTRACER
Mki1l - NOW
BETTER VALUE!

The improved Dicktracer Mk11 was superb valg
at S4950 Internsl batteries so there are no
traihing wires; re-charges overnight fram car

we'ta practieally giving them away! Now only
$39.5
Lo

seoling jobs made
essy. One pant sil.

$795/(

Cot 1225

UNIVERSAL
Y CHECKER

Checks virtuelly ail comman
torfes. lamps. tuses, ete. with
a8y go/no go check, Also re-
chaiges micad battenes wath

optionsl plugpack sdaptor

Cot 01525
59 95

IDEAL FOR THE
EXPERIMENTER

How many times have you
been worklng on a circuit
and needed a spectfic resistor?
Our new resistance wheal,
disls up the value you want!
The handiest thing in your
workshop or tootbox!

5 ohms to 1 megohm in 38 steps

Cat 0-1410 ~

(Pack of &) [\

$950 %}

pHY APPAOVED
PGS Sdeke

NEW?!

5 WATT, 6 CHAN.
HAND-HELD,

For the weekend boating set:
take along a bit of security — this
handy marine transceiver. Huge
5 warts ootput (maximum legal
power). with 6 channel capacity
(comes with one channel fitted
on the 27.88MHz boating safety

Now it is even benter value

(was channel), Com;s wi(hdlllusumed
4 case — attractive and durable.
$49.50) Bea.y 10 use ~ and it's nandy 1o
Cot A-8500 [0 out whera the fish are biting! |

Cot D-1120

Approved by the P&T |
Dept lor operation

on the 2TMHz marina
band,

AMATEURS:
DON'T FORGET:

DICK SMITH WiLL
MATCH ANY OR

HOW’S YOUR TV
PIC?

Fix crook TV pic-
tures with » mast-
head amplifier

4

s39°
Don't forget we have a lull range of TV
and antenna accesson brachets.

Jj mounts. stand-offs, ceble. splhitters.
.uluu plugs & sochets, etc etc sic!

GO-ANYWHERE
v

DICK’S OWN
Amateur Radio
Handbook —
Written especially | 255 9
ftor AUSTRALIAN i
conditions, contsing,

loads of inlo for |

the amateur and | ‘
RS |

1
N

hus“m6gn;|sem |

Cot ;“11?

ANTENNA 3¢

Great lor vans,
unns flats, etc.
Small o size by
big pertormart
Covers ol Aust
chanmels

s2 395 Co1 L-4026

SPECIAL NOTICE TO
OUR ADELAIDE
CUSTOMERS
Thank you for your over-
whelming support. Because of|
our tremendous success that
you, our customers, have made,
'we are moving to larger premises|
= doubie the size. to provide you

'with even batter sarvice.

We'll be closef to the heart of the)
city: near public transport = and|
tor our customens who arrive by
vehicle. wa'll be able to prowide
you with the convenience of on-

iy

#
PROJECT BUILDING

Cot S-T120

300W INTO 4 OHMS!
-FOR LESS THAN s70!

THE ETI 466 POWER AMPLIFIER
SEE ARTICLE THIS MONTH'S ETI

Kit inctudes all parts to build the module. Add 8 transformer, heatsink
capable of

300W output!

mono power

NOTE. If you plan to use the ampliiar at full output you will need two of

THESE ITEMS ARE EXPECTED IN STOCK MID FEBRUARY
PLEASE CALL YOUR NEAREST STORE TO CHECK AVAILABILITY

site parking for 21 cars

sround Wwatch for our opening date in
on-boerd mounting, wids operating cange o \ocal papers {approximately]
(7 to 15 volts) 3o they'ra ides! for a imid February). Qur new address!
variety of eircuits, and 200mA contest  Busl be 60 Wright Street — up the
rating Geaot for the junk bex: you never oo 6o oy present store.
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Here's the best value

BUYING BY
MAIL

syl Simply list

ORDER VALUE:
5 (min) 10 $9 99
$10.00 10 $24.99
$25 00 to 549.99

Pap
$1.00
$2.00
$3.00
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the heatsinks and 8 ¢ooting fan. the Items you want, with $50.00 to $99.99 $4.00
Coat. K-3444 Kit for amplifier module . §69.00 their catalogue aumbers, $100 o¢ more §5.50
Cat. M-0150  Transtormer to sult. $32 60 ond past it of with your NODTE: These chargos apply 1o ponds sen| oy
Cat. H-3428 Heatsink to sult SB.50 cheque to our mail ordes post in Austratis onty. Largs and bulky items
Cat. 0-2865 Cooling fan $39.00 centre (address at right) cannol be sent by post

SPECIAL PARTS FOR THE KIT: Don’t forget to include wa will despatch your order by
Cat. 2-1810. MJ15003/4 Output pabr $9.95 post & paching {charges

Cat H-8626 Fibragless printed cwcutt board $7.850 ly to total ordet vatue

Cet. R-4572. 25000F BOV RB alectro $3.95 8 per tovly at right)

by Comet unless you
by rai or air

ocity ditterantly {eg
you pay freight on delivery)

Then watch your fetterbes!




® Phone diatter /L7, 5
@ Calculator <
® Number

DUE IH § STOCK END F

COMPUTER PHONE
DIALLER with 32 number memory!

EBRUARY -

L ront”
-WORTH WAITING
=/

1t ofters all the festures of a conventions! desk-top
calculatar — and then somet It's alsa 8 push button
phone dialter which bers up to 32 d

Don’t need a computerdialler?
our gush-button phone disl the' fits
o stendard phonss (repleces rotary fisl).
Simple four-wire instadlation;
it comembsera the last numbar
dislled for w shon period for
re-call. Note: this wnil hes
Boen tealed and spprovad by
Yeiocom Enginsering Dept. for
OEM's.

Incredible
Cot X-1178

battery standby. (Note: aithough this

you'll probably went to refer to them in

EA/ETI; amateur & motoring mags. etc.}

SPECIAL!

1979 ARRL H'BOOK
Now onLy $§) 95

Yoo! Savs $4.00 on the 1978 handbook.
We'rs ¢ g *tocks to maks wey for thy
new 1980 sdition {which will §

Casseattes as X
bigher prical) 30 you save. Lo g ,\\{.
hendy information for all hobbyists — nat just LAMITE IS - . INCREDIBI.V Crosts the mods you
amatoura! Sl T :.1;'1'9' O'N LYI. D STOCKSY prices abovel Louo )’ ooy .""’;ZI“T:
AUDIO l-v o0 ins oy
imply 1eplacs
BO0KS, BOOKS AND MORE BOOKS! ALARM il v
Just & few of the hundreds of popular titles in stock. Call in end have & browasl foue gotito hesrih sabsfwni I i fhuee)

background informetion. Only $3.40

minute beush up of for siower leeming $2.95

500 Quertions ter AOCP cancedates (Cat B-2310)
boon for the smsteur exam student (PS It also
answers! $3.50

COMING SOON:

ut Newsagent

SOON!

numbers. Very simpie insteliation; operates from &
plug-pack adsptor {Cat M-9514 @ $5.90). Hes

pertectly with Austrelian phones. present reguiations
do not allow them to be used for this purpose).

HOW ARE YOUR MAGS? Ama

Magazines are getting pretty sxpensive — and 1 button doorbel

future. Protect tham with 8 binder. Essy to
insert, stiff covers so your magazines won't
warp. Holds up to 12 magazines (size of

Cot B-4045 s499

JUST ARRIVED!
L UL LIS S VOLT, 5 AMP
e et REGULATORS!

You atked for them hers
they ore. T0-D peckage, o /

“Building Speater Systems’ (Cut B-1215) Plenty of

Elactronics — o practical Tt on (Cat B-3005) Ideal for 2-80 Programming for logic'design (Cat B-2353) Just
the student o beginner, Theary mede sasy$8.95
Tha Hom Exam Coum Book (Cat B-2314] Groet for tat lagt 2108 280 Assembly languega pragramming {Cat B-

The ARRL Antenna Anthology (Cat B-2205) Another of the
Wghly succeastul ARRL series. Recommended $6.28

Dick Snuth s Fun Way lnto Electronics
Volume 2 Atyour nearest Dick Siith Sture

Cat X-1050
unit warks

l?l‘lh'

We're now stocking
theas handy meine-
rsted push bumton
switches — ideal for
smeli projects, Alsa
grest for raplacing

the

DEAR CUSTOMERS
Quite often, products we edvertise are tomp-
iotaly soid out within & few days. D¢
problems may hold up delivery of promised
goods 10 they sre not in the stores when ths
sppsars, Plsess don't bis

Try it you'll b serprised ot
the high quality ter the low
pricel
C-80LN: Cat €-3350 $9 .50 0@ (10 w $1.00
C-90LN Cat €-3352 $2.00 oa (10 up 81.20)
C-90EDR Cat C-3364 $2.7 53 0@ 10 w5190

Cat W-2050
Buy 10 tepes.
mixed #f you uet ° o
wish, and get
our bonus book.
Inside Story on

Micreproceessr Cook Book (Cet B-1870) A chip by cuip
comparivan of todey's modern microprocessors $7.50

what It says) $9.98 when they armivel

2382) All the infs. to identity 2-80 sddresase b mamary
.98

Sorcerer Sottwers Manusl (Cot B-8108) Everyihing you
wanted 1o know bt were sfvmd to esk 3998
Now reduced to only $14.98 - save!
Introduction to Microcomputers, Yolumes 0.1, 2 8 3. Yes. we
have stocks of these popules snd world-tamous retererca
books by Osboms.

Another
hey the

Volume 0 (Cat B-2339) $9.50
Volime 1 {Cst 82340 $9.08
Volume 2 {Cst 82342 $27.60
Volume 3 (Cot  B-2343) $17.80

BRAND NEW, PRIME SPEC COMPONENTS -

at significant savings for the hobbyist and the ﬁrge volume user.

Whaethar you'ra a manufacturer
using thousands of components
per day, or a hobbyist using a
few components per week.
you'!l save money buy buying
your components from Dick
Smith Efectronics.

Our business Is basically
components — and we offer
huge savings when you
compare our prices to many
other suppliers. If you want
quality components at the

EW! § YEAR GUARANTEE
METAL FILM ON THESE POPULAR
RESISTORS TRANSISTORS!

dependability and Iie its
herd to 9o motsl film resistors
Trauble hi the pricel  Now look
1/4 wart metal film

Youl Dut incradibly usetul and popular signal
trensistor range is beched by sn EXCLUSIVE
§ yoor qusnmtes. What other supplier i
prepared to give that assurence? And even
better, out piicas ars incradibly low — and
you don't havi to buy 8 peck of frve or ten 1o

3ot theas priesl Single unrte onty!
6 c ea DS547 {Cat 2-1300} squv to BC107/547/
182/207 14¢ each

(or 5¢ each 100 — | 054 (cor 24300 squiv BCI08/B48/

.
megohm. Outstanding velus ot ealy.

right price. it pays to come to
us!

NSW 125 York Street,
147 Hume Hwy,
162 Pecific Nwy,
30 Grose Street.
263 Keira Street.
ACT 96 Gladstone S1,

EXCEPT WHERE NOTED. ALL ITEMS § TIME OF
MAIL ORDER CENTRE: PO Box 321 NORTH RYDE NSW 21 l] Ph 888 3200 PACK & POST EXTRA

= 183/208 14¢ each
and 4¢ each 1000 DS54 (Cat 2-178) -, BC109/548/
DUE IN STOCK END FEBRUARY 184/20% 4¢ each

DICK SMITH ELECTRONICS

SYDNEY Ph 290 3377 | VIC 399 Lonsdale St. MELBDURNE.
CHULLORA,  Ph 642 8922 656 Bridye Road, RICHMOND.
GORE HILL.  Ph 439 5311 | QLD 166 Logen Rosd. BURANDA.
PARRAMATTA. Ph 683 1133| SA 203 Wright St,  ADELAIDE.
WOLLONGONG. Ph 28 3800 | WA 414 William St, PERTH.
FYSKWICK.  Ph 80 4944

NEW!

LCD CLOCK/TIMER/
ALARM/STOP WATCH
MODULE WITH HUGE
8mm LCD DIGITS!

sopustication’
composits 7 chenne! digital clock
and timer modute operstes from o
singla 1.5 voh penifte colt can be
usad tor 8 huge range of time and
timer proects. Compiats on one
et data supplied with unit

How's thia one: over 1
metre of 3-core maing cable
completa with mouided 3-
peo plug. resdy for wining
mta st types of matns
peojects. Colour coded wire
40 you can't go wrong

A trus T-R
discnminetor
type motal

detector for under
$250.007 Yos! The
Oick Smith Veacher must
be the best velue gomngl

Tz

BUILDING MAINS
PROJECTS?

Ni|h power (25W) control for
batwaen tront and tser
ors. Eswy 1o fitr, s delight to

massive § amp rating.  J@_ ) BARGAINS (7N BUILDING IC
» s PROJECTS?

Grsat for computer powas ]

o ;’&‘.J" o A BEWDY! Use this IC

insertion tool.
Savea ruined
MOS ICs.
suits sl DIP
packages.
Plunger
sction
$ 495

Cot 1-4640

DIMN IT!

It's sar shattering! Nominaily rated fll with two types of
#t 9 voits, operstes from sround 5 [l erchitrava plats. o
to 26 volts, They're dus i stock [l lerge and small to hd
iate thia month — check them out Il suit olf locstions.

Cat L-7024 Cot X-1112

s495 3690
”IDE IT! SPEAKER

COVER

Thie one’s for the tradesman and

background music. stc — use these
flush-mounting spesker grilles. Great

hobbyist. instsling ntercoms. PA,
valus, makes a neat job!

s275
Cot C-2646

TRIED OUR BULK
PACKS?

Hobbyists Seve money by buying your
components in bulk. For instence. 300
resistors bought singly would cost $12.00
Owr pack price is lase than haff thist Try
thess packs lor velus:
Resiator Pock (300 1/4 watl resistors)
Cat R-7010 $8.
Eloctro Poch (5§ electros) Cat R-7030
.$6.50

Groencep capacitor pack (80 100V types)
Cat R-7040 $6.50
Coramic Pack {60 npmtm not lses then
50vW) Cat R-7050, 4

03557 (Cot 2-1340) oquiv BC17Y/212/

§57/307 17¢ each
DS550 (Cat 2.1348) squiv BCIS8/170/
213/580 17¢ each

Ph 67 9834 SHOPS
Ph 428 1614

FIND A FORTUNE!

INCREDIBLE
BREAKTHROUGH!

Microprocerser technology!
Sever before et this price’

IS THIS THE ULTIMATE?

The Diek Smith D-tex Scanner 1 with
twin search heads. lacredibly
sophisticatad cireuitry for maximum
depth and disenimination
Others have found o fortune
with ¢ metel detector it
could be your turn next!
Cat X-1076

METAL OETECTING
IN AUSTRALIA
Written by o tressure
hunting sapert,
you'll find this one

THE AUSTRALIAN
GOLD FINDER

Hondy mize, full of
intormation. Teke R

— o gams of mind. It chalienges th
solving riddies by compreh
deduction. It gives hints lo make the ge:
tor oll ages. sizs approsimately that of an B-treck cartndgs

Cat X-1150
DUE IN STOCK END 32950
FEBRUARY-

WORATH WAITING FORI

STILL TIME FOR
THAT PARTY...

Rasdy 1o hook up and ge: not o kit. This colour orgen
gives o vibrent, colourtul disco display in tims with
music. Great for edding o little iits te o poerty! Just
plugs in to your amplifier, won't harm it in any way.

N
DISCO KITS:

MUSICOLOR 111:

Eany 10 bufld) ssey to use A hit with eny
party. Compiate iit, with comprehensive
assembly/ingtruction menual

Cat K-3140

@,&3.@.@«)
A

Four colours ja PAR 38 pressed glass
lemps {internel refectors) 100W globes
Yutlow (S-3850) Red (S-3852)
Blue (S-3354) Green ($-3358)

EBdison Screw bases to TS SR
sult cat P.5520 $3.50 ea

DISCO STROBE KIT

Up-dated version of our popular strobe it wey
under squivaient commertial unita Now even
mote relisble; smert case lebela, 100, Full assy.

e 3 450

FIRST EDITION SOLD OUT!

Yes — the first sdition sold out within 8
fow woaks. Now ino fts second printing
this incredibly popuisr book gives an
idesl introduction to sisctronics for all
sges, There are twenty easy projects
to build = even s best powered radio.
It you know nothing about electronice
and would like to leam. here Is the
book for you Cat B-2600

onLy $4°95

Special ofter: sxamine the book tor 18 days end
not completaly happy, retum it te us
condition for o full retundt

[
s6500 Coloured lights & holders

Cat K-3152

FUN WAY KITS

Two kits of components sapecially assembisd
for making the projects in the ‘Fun Way Into
Eloctronic’ ook The first kit le for projects ona
through tem: the second kit conteina the
sdditionr’ componenta needed with thosa of kit
1 tor progects 11 through tweety,

Kit 1: Cot K-2600 Kt 2: Cat K-2810

3690 3750

welcome here

OPEN SAM 10 5 30PM
{Saturday Sam wll 12 noon)

:: ;?; :g:; BRISBANE Halt hour earlier
Ph 328 6944 ANY TERMS OFFERED ARE 10

APPROVED APPLICANTS ONLY

RE-SELLERS OF DICK SMITH
PROOUCTS IN MOST AREAS OF AUSTRALIA



llustrated Is the Model £
3133 Power Meter (bottom) 4 e
Model 3141 Integrater, and
Model 8701 Recorder.

SERIES 3130 CLAMP-ON
POWER HI-TESTERS

Clamp type power meters that enable
readings to be taken without any
interruption to supply.

o Four models:- two for single-phase and two for 3-phase
measurements

¢ Also measures voltage, current and reactive power

¢ Ideal for energy saving power supervision and electrical
apgliance testing.

o Output terminal for recorder connection.

e Optional accessories, Model 3141 Integrater for watt-hour
measurement and Model 8701 Continuous Roll Chart Recor-
der.

All models feature a clamp-on power sensor, making it possi-
ble to také readings without power line Interruption. Model
3131 features 3 voltazge ranges from 100V to 500V, 5 current
ranges from 10A to 250A, and 5 power ranges from 5kW to
100kW. A companion model, Model 3132, measures up to
1000A and 500kW.
Model 3133 is somewhat more elaborate. It has a 312-digit
LED readout and measures voltage to 500V in 2 ranges,
current to 200A in 2 ranges, power to 200kW, and reactive
gower to 200kvar. It, too, has a companion model (Model
134), and this measures current to 1000A, power to
1000kW, and reactive power to 1000kvar.

H. ROWE & CO. PTY. LTD.

54 Racecourse Road, North Melbourme, Vic. 3051.
127 Nawbridge Road, Moorebank, N.S.W. 2170.
37b Manton Street, Hindmarsh, S.A. 5007.

8 Allison Street, Mayne, QLD. 4006.

Unit 6, 34 Hector St, Osborne Park, W.A. 6017.
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PW SERIES

P

L

COMPUTE
ELECTROW'TICS

PW Series Capacitors are particularly
suitable as power source filters for
computers, inverters, high current
power supplies, high output power
amplifiers and control equipment.

Despite their small size, these
capacitors have exceptionally large
capacity and are capable of handling
high ripple currents. Miniaturisation has
been achieved by the use of new
electrode foils developed from a
technique of high magnification etching.

Construction includes an aluminium can
which is sealed with a long life, heat
resistant resin and heavy duty screw
terminals for handling the high currents
involved. Mounting clamps are supplied
as standard equipment.

2,900uF 10 100,000uF
16 Volt 1o 40 Volt DCW

Available ex stock all States

SOANARELECTRONICS PTY.LTD.

A MEMBER OF THE A4+R.SOANAR ELECTRONICS GROUP
SALES OFFICES WiICIOmA 890661

30 Lexton Road.Box Hill.Vic.,3128

Austrahia.  Telex:32286




The Saturn flyby

\

JUPITER DEC. 1974
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SATURN SEPT. 1979

-

The story of Pioneer 11's successful mission to Saturn and
some of the surprising results obtained.

THE PIONEER 11 craft was launched as
long ago as April 5th, 1973 on a highly
successful mission to a Jupiter encounter
on December 2nd, 1974. Before the
launch this spacecraft was named
Pioneer G, and was specifically intended
only for a follow up to its sister craft
Pioneer 10’s encounter with Jupiter.
However, it is interesting to note that
a NASA press release dated April 1st,
1973 casually states ‘“After flyby (of
Jupiter), it may follow Pioneer 10 and
become the second man-made object
to escape the solar system, or mission
directors may choose a solar orbit near
Jupiter’s orbit. One possible trajectory
could take it to Saturn in 1980.”

It is very fortunate that mission
control was able to use the huge
gravitational field of Jupiter, together
with the motion of this planet, almost
like a sling, to swing the path of Pioneer
11 on its very long journey to a Saturn
encounter. As indicated in Figure 1,
the trajectory from Jupiter to Saturn
was about three times as great as the
path from the Earth to Jupiter. The
Pioneer craft passed high above the
plane of the earth’s orbit (or the plane
of the ecliptic) and reached a maximum
height of 164 million km about the end
of 1976.

The project scientists decided to use
the gas jets carried by Pioneer to aim

Brian Dance

the spacecraft in such a direction that it
would fly by Saturn just outside the
outermost ring, crossing the magnificent
ring system of this planet. The closest
approach to Saturn took place when
Pioneer was below the plane of the
rings on September 1st, 1979, the
distance of nearest approach being

about 21 400 km above the cloud tops

of the second largest planet in the solar
system.

Pioneer 11
Pioneer 11 is a 260 kg spacecraft using
nuclear powered thermo-electric
generators as its source of power, since
the intensity of sunlight is inadequate
at great distances from the sun to enable
solar cells to be used for this purpose.
This craft is identical to the earlier
Pioneer 10 except that it carries a
second magnetometer. It was designed
specifically to investigate the Jovian
system together with the inter-planetary
gas, cosmic rays, asteroids and meteor-
oids between the Earth and Jupiter.
Thus the Saturn encounter has been a
great bonus which makes the space-
craft’s work much more cost effective.
A particular feature of Pioneer 11
is that it is a spin-stabilised spacecraft,
rotating in a full circle 4.8 times per
minute. It employs a 2.75 metre (9 feet)
diameter dish antenna reflector for

communications with the US Deep
Space Network Earth stations. This dish
antenna must be kept so that it points
to the Earth at all times, so the axis
of the reflector is also the axis of
rotation.

Pioneer 11 also has an aft-facing
omni-directional spiral antenna, so that
if the main antenna is not directed
towards the earth at any time, signals
can still be sent to orientate the main
reflector to face the earth. The omni-
directional antenna provides low gain,
the high gain antenna employing the
2.75 metre reflector. A medium gain
horn antenna is also incorporated into
the craft. The spacecraft equipment
is housed in a box of hexagonal cross
section. This box is 355 mm deep with
each of its 6 sides 710 mm in length.

Pioneer 11 receives signals at
2110 MHz from earth and transmits at
2292 MHz. lts travelling wave tubes
provide an output of 8 W at the S-band
frequency. When the high gain antenna
(gain: 33 dB) is employed, the maxi-
mum data rate from the region of
Saturn is 1024 bits/second to one of
the huge 64 metre diameter antennas
on Earth. A maximum of 128 bits/
second can be sent to the 26 metre
Earth antennae which can also be
used to return commands in the event
of the 64 metre facility not being b

ETt February 1980 — 27



The rings of Saturn as seen by Pioneer 11 shortl
at about 4 o'clock is the moon Tethys, whilst there is a faint extra moon at about 7 o'clock
{now identified as 1979S2) just off the tip of the bright A ring. The newly-discovered F ring is
just visible outside the A ring. The two white bars at the top are due to missing data. This photo-
graph has been especially processed to show faint detail.

available. The Pioneer 11 high gain
antenna has a 3.3° beam width, whereas
the medium gain antenna has a 32°
beam width and 12 dB gain.

It must be made quite clear that
Pioneer 11 was designed a long time
before the more advanced Voyager
spacecraft. The communications
facilities at its Jupiter encounter in
1974 were much inferior to those of the
two Voyager craft (which are now on
their way towards Saturn). In addition,
the much greater distance of Saturn
has made communications with the
craft more difficult than for the
Jupiter encounter. Thus there could be
no question of the images from Saturn
being of the quality of those we have
recently seen from the Voyager Jupiter
encounter or even equal to those of the
earlier Pioneer Jupiter encounter.

A further difficulty arose because
Pioneer 11 was not originally intended
to make a Saturn encounter, and at
the time, Saturn was in the general
direction of the Sun as viewed from the
Earth. As the sun is the most intense
source of radio noise in the sky as seen
from the Earth, communications quality
was further impaired by this unfortunate
occurence,

Nevertheless, the images returned at
the closest approach to Saturn were
about 20 times better than we can

28 — February 1980 ETI

y before its closest approach. The bright object

obtain with the best of our huge earth-
based optical telescopes. Cloud features
down to about 50 km on the planet
were satisfactorily resolved by Pioneer’s
imaging equipment. Even on August
31st, 1979, the last day on which
Saturn was far enough away for a
complete image of the planet to be
obtained in a single photograph, image
resolution was about five times better
than that of earth-based photographs.

The one major disappointment of the
Saturn encounter was the loss of data
about Saturn’s largest moon, Titan,
which is particularly interesting because
it has an atmosphere of a density
comparable to that of the earth's
atmosphere, although of very different
composition. The size of this satellite
is between that of the planet Mercury
and the somewhat larger planet Mars,
about 5000 km in diameter.

The other satellites of Saturn are
much smaller, Rhea having a diameter
of some 1500 km and lapetus about
1200 km, with numerous other satellites
of diameter less than 1000 m. These
values may be compared with the mean
diameter of Saturn itself of 120 800 km,
about 9% times that of the Earth.

The rings

Saturn appears to the unaided eye as a
somewhat yellowish star of the first

magnitude. However, it becomes
considerably  brighter about every
fourteen years when its ring system
attains maximum angle of inclination to
the Earth-Saturn line and thus reflects
more light towards the Earth. At such
times Saturn is a magnificent object
to view through a telescope of even
moderate size.

Saturn’s rings consist of relatively
small particles of rock and ice which
cast shadows on Saturn and thus affect
its weather. It has been known for some
time that the rings are quite thin, and
Pioneer data indicates a thickness of
about 1 km and a temperature of about
70 K (about -200° C). the particles in
the rings seem to have a typical size
of the order of 10 mm in cross section.
Pioneer 11 travelled within 21 000 km
of the visible rings. It was not know
how near Pioneer could safely approach
the ring system,

Earth-based observations have shown
several distinct rings. The outer ‘A’ ring
is fairly bright and is divided into two
rings of approximately equal size by a
narrow zone of minimum brightness
known as Encke’s division. The inner-
most of the two ‘A’ rings is brighter
than the outer one. This dual-ring
extends from a distance of 139 200 km
to 119 900 km from the centre of the
planet. A dark region, called Cassini’s
Division, about 2800 km across,
separates this dual-ring from the
brightest ‘B’ ring which extends from
117 0600 km to 90520 km from the
centre of Saturn. As one moves nearer
to the planet, one encounters a narrow
dark gap of some 500 km breadth
before coming to a much fainter ‘C’
ring (the Crepe ring) extending from
90000 km to 74800 km from the
centre of the planet. This is about
14000 km above its cloud tops. A still
fainter ring ‘D’ may be present inside
the Crepe ring.

Pioneer 11 has found at least two
more rings (‘F’ and ‘G’) outside the
rings visible from the Earth. It is
interesting to note that the presence of
the ring system of Saturn makes the
formation of radiation belts difficult.
The magnetic field of Saturn was found
to be much weaker than expected, being
about the same value as that of the
Earth and only about 1/20 Jupiter’s.

Pioneer 11 has sent us views of
Saturn’s rings which can never be
obtained from Earth. Views of the rings
not illuminated by the Sun have been
obtained in which one sees the light
shining through the gaps in the rings
and through the rings. This view is like
a photographic negative in which the
brightest rings are opaque and the
normally dark areas (such as the Cassini
Division) are very bright.

At one time the ring system of



Saturn was believed to be unique, but
both Voyager spacecraft have found
rings around Jupiter and a careful search
has also shown rings around Uranus.
However, Saturn’s rings are far, far
brighter than those of any other planet.
Jupiter’s rings may not be stable over a
period of time and extend right down to
the clouds above the planet, whereas
Saturn’s rings are believed to terminate
far above the clouds.

Saturn

Unlike Jupiter, only a few spots have
been seen in the clouds of Saturn and it
seems to have a very stable environment.
As in the case of Jupiter, Saturn emits
more radiant energy than it receives
from the sun. It is believed to be a gas,
presumably hydrogen and helium,
perhaps with some form of rocky core
or a core of liquid hydrogen. It spins
quite rapidly with a period of about 10
hours.

Saturn has definite belts or zones,
but they are not so prominent as in the
case of Jupiter. In general, Saturn has
less colouration and is less dynamic
and colder than Jupiter. However,
Saturn may have a simpler weather
system on which we shall be able to
test our models for Jupiter’s weather,
and which may even eventually help
us to understand our own weather.

Images

As the Pioneer spacecraft spun on its
axis, it built up the images line-by-line.
The craft was moving at a high speed
and therefore this imaging process
resulted in some jagged edges, but the
images were re-constructed as far as
possible by computer techniques. The
images could be made only in red or
blue light, although some images in
these two colours: could be super-
imposed to produce a kind of colour
image.

The imaging produced by the 4.8
revolution per minute spacecraft may be
far from ideal, but it is the best available
with the communications systems of the
Pioneer craft. At each revolution of the
craft a strip of the image 0.03 degrees
in width was scanned. A complete
picture was built up in about an hour,
while the image data was converted
into digital form by Pioneer’s electronic
equipment and returned to Earth by
telemetry.

The viewing angle of the 864 mm
focal length telescope could be varied
by about 160 degrees relative to the
spacecraft’s spin axis. The telescope
could be directed to within 10 degrees
of the spin axis looking away from
Earth. The aperture of the telescope is
250 mm and the incoming light was
split into two beams polarised at right
angles to one another.

Saturn with the moon Rhea beneath it. This computer-processed image was taken on 29 August
1979, 58 hours before encounter. The greater brightness of the rings on the right hand side and
the somewhat distorted shape of the planet are instrumental effects. Note the shadow of the
rings on the surface of the clouds and the banded cloud structure.

Each beam was further split by
passing it through a red filter which
passed wavelengths from 580 to 700 nm
and through a blue filter passing 390
to 490 nm. The resulting beams of light
were passed to Channeltron detectors
for conversion to electrical signals.

Although the images returned to
Earth by this imaging photopolarimeter
instrument are one of the most striking
results of the Pioneer Saturn encounter,
they are by no means the only
important results obtained.

Cells to detect micrometeoroid
impacts recorded about one small
impact per month as it passed from
Jupiter to Saturn, but this impact
rate increased to about six per hour in
the region of the planet. There are 234
of these impact cells which could detect
particles weighing as little as 10°®
gramme. Such particles can penetrate
the cell walls of 0.05 mm stainless steel
and allow the escape of a gas mixture
(75% argon and 25% nitrogen). A
transducer notes this escape of gas and
records the impact. The total area of
this micrometeoroid detector is about
a half square metre.

Other instruments on board Pioneer
(designed for its Jupiter encounter)
include two magnetometers and an
instrument to determine the composition
of charged particles, Geiger tube
telescopes for various energy bands,
ultra-violet photometers for wavelengths
of 121.6 nm and 58.4 nm and the infra-
red radiometer which provided a
measurement of the incoming and
outgoing energy of Saturn.

As an example of the uses of one of
these instruments, onc may mention
that Pioneer’s instruments detected
levels of charged hydrogen particles
and electrons which almost certainly
show the presence of an unknown
satellite of the planet. Indeed, it seems
likely that Saturn has a very large
number of small moons and it is to be
expected that in due course the Voyager
encounters will produce evidence of
many more moons than are known at
present.

One of the peculiarities of Saturn is
that the equatorial clouds are higher and
colder than the clouds over the
remainder of the planet. (One would
never think of the earth’s clouds as
being colder at the equator than at the
poles!) As it is believed that this planet,
like the other outer planets, consists
mainly of gas, there is probably not
much point at our present state of
knowledge in thinking about a possible
surface temperature. If a solid surface
exists, it is probably only small and
deep inside the atmosphere under
conditions of fantastically high pressure.

As one moves out towards the edges
of the solar system, the increasing
distance not only renders communi-
cations more difficult (owing to the
inverse square law applying to the
reduction of the signal intensity with
increasing distance), but the time for
the radio waves to reach the spacecraft
increases. At the Pioneer 11 encounter
with Saturn, the time taken for the
radio waves to travel to or from the
spacecraft was about one hour and 25P
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Part of the image of Saturn and its rings from 1.5 million km distance. The north pole of the
planet is in the 2 o’clock position, but the left hand part was not imaged. The shadow of the
rings can be seen on the disc but the sloping horizontal dark band on the lower right part of the

disc is due to instrumental effects.

minutes. Thus any command signal
sent to the craft from one of the US
Deep Space Network stations took
85 minutes to reach the craft and even
if a signal was immediately emitted by
the craft to signify that the command
signal had been safely received and the
command executed, another 85 minutes
elapsed before this second signal could
be received by an Earth station.

Apart from the expenses involved in
sending Pioneer 11 to Jupiter and Saturn,
if the mission failed because of a trans-
mitter failure, it would be some years
before scientists would have the
opportunity of repeating the work.
The Saturn data has been returned from
a distance of about 1.5 thousand million
kilometres from the Earth!

Further communications problems
in planetary exploration include the
passage of the spacecraft through the
radio shadow of the planet. One minute
after its closest approach to Saturn,
Pioneer disappeared from radio view
from the earth for 78 minutes, behind
the giant planet. During this time no
radio contact was possible. After it
came out from the shadow of Saturn,
it made a second hazardous crossing
of the planet’s ring plane on its journey
away from the planet on September 1st,
again at a distance of 112 000 km above
the planet. Pioneer is now moving out
of the solar system. Pioneer 10 and 11
both carry a plaque showing a pictorial
message (including a drawing of a man
and a woman) which it is just possible
some intelligent being from outer space
may find at some remote future date.
This plaque, designed by Dr Carl Sagan
of Cornell University, his wife and
Dr Frank Drake, Director of the
National Astronomy and lonospherhic
Centre, Cornell, shows the location of
the sun as an intersection point of the
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signals from 14 pulsars (pulsating
neutron stars). The frequencies of
pulsatiort are shown in binary notation
so that the time of launch could be
calculated even in a million year’s time.
The sun and nine planets are shown on
this plaque with the Pioneer craft
leaving the third planet (Earth), passing
Mars and swinging by Jupiter. (Saturn
encounter was not planned when the
plaque was designed).

Conclusions

Pioneer 11 has provided us with our
first close up look at Saturn and its
ring system. The two Pioneer craft
built at a cost of some 10® US dollars
(this figure includes instruments, but
excludes launch costs, tracking and data
recovery) have been mainly controlled
by commands from the Earth rather
than from on-board computer-stored
commands. Nevertheless, they can store
up to five commands for later execution
and 222 different commands are
possible. An on-board 49 192 data bit
store enabled information to be
temporarily stored so that it could be

later transmitted at the data rate
possible; this enables data to be
accumulated faster than it can be

transmitted. It is interesting to note that
Pioneer 11 is expected to provide us with,
signals until 1987, yet in 1974 it moved
past Jupiter at 171 000 km/hour — the
fastest object ever made by man.

The data returned by Pioneer 11 will

greatly help scientists to choose the best

trajectory for the two much more
sophisticated Voyager craft which are
now on their way to Saturn. For
example, we now have much more
information about Saturn’s ring system
and this will guide us in placing the
Voyager craft close enough to obtain
the required information, with a

minimum risk for the destruction of the
craft as they pass through the ring
plane. Pioneer 11, travelling at some
85000 km/hour, passed through the
ring plane in much less than a second.

Voyager’s imaging and communi-
cations  systems are far more
sophisticated than those aboard Pioneer
11, so we are virtually certain to obtain
far better pictures from these craft.
Pioneer 11 took nearly five years to
move right across the solar system from
Jupiter to Saturn, but the Voyager craft
will reach Saturn in November 1980 and
in August 1981 — less than two years
after their Jupiter encounter. The
reason for this shorter time interval
is the alignment of the outer planets
at the present time which enables the
journey to be far shorter. Pioneer 11
has lived up to its name in carrying
out the pioneering work, but much
more detailed work remains to be done.
In particular, there is much speculation
as to whether Titan’s dense atmosphere
(possibly methane) contains the type
of molecules from which life evolved
on earth.

Apart from the Voyager Saturn
encounters in the not too distant future,
one of these craft should visit Uranus
and Neptune. Project Galileo (launch
date 1982) plans to send probes into the
atmosphere of Jupiter and to put an
Orbiter vehicle into orbit around Jupiter
to watch its cloud formations over an
extended period and to survey its Great
Red Spot and its moons. Thus the early
1980s will be of great significance for
space exploration.

Man is not only tackling the problem
of obtaining good images by his use of
inter-planetary probes. In- the early
1980s a multi-national space telescope
will be launched which will enable us
to view objects from which we receive
only 1/50 of the light of the faintest
object visible from our largest Earth
telescopes. In addition, this orbiting
space telescope will enable us to look
at astronomical objects over a much
greater range of wavelengths, from the
far infra-red through the visible to the
far ultra-violet and X ray regions. Not
only will the image resolution be
improved, but far more information
will be obtained from the use of wave-
lengths which are absorbed by the
Earth’s atmosphere if one attempts to
use an Earth-based telescope.

The future of astronomy is certainly
going to be fascinating! {
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MOVE OUT AHEAD WITH MEASURING
INSTRUMENTS FROM STANDARD GSEW)

YN-360TR

ST-303TR..*

YN - 360 TR
SPECIFICATIONS
Maasurement Ranges:
DC V 0-0. IV-0.5V-2.5V - 10V-50V - 250V - 1000V (20K5 Vb
AC V 0-10V-50V-250V-1000V (8K 5L V)
DCmA 0-50MA-2.5m A-25m A-0.25A
50pA at 0.1V DC position

Resistance

Range X1 X10 X1k X 10K
Minimum 0.2 2 200 200K
Midscale 20 200 20K 200K
Maximum 2K 20K 2M 20M

dB-10d8 ~ + 22dB for 10V AC

Battery: 1.5 X 2. 9V X 1

Accuracy:

DC V & mA: within 1. 3% F.S.

AC V: within £ 4% F.S.

ohm: within £ 3% Arc

Dimensions & weight 147 x 100 x 45mm 4309

ST-303TR

SPECIFICATIONS:

DC Voltags: 0.0.3, 1.5, 3, 12, 30, 120, 300, 1200 Volts 20k A V.
AC Voltage: 0.6, 30, 12D, 300. 1200, Bk &L NV

DC Currant: 0.0.06, 3. 30, 300mA. 12A.

Ohms: 0.20 Megohms in 4 Ranges + 3%. 20 ohms center Scale
Oecibels: ~ 10to + 17.

Transistor checker: Iceo {L1) 0-1504A on x 1K LRange:
0-15mA on x 104§iRange: O-1 50mA on x 15%Range: hfe
0-1000 on x 108tRange 1CN8B

ST-350

ST-300

ST-350
SPECIFICATIONS.
Range of Measurement
DC Voltages: 10V 50V 250V 500V 1000V 2K L V)
AC Voltages: 10V 50V 250V 500V 1000V QkaM
DC Current: 0.5mA 25mA 500mA 10A

Resistance:

Range X1 X10 X 1000
Midscale 200t 20052 10KdSt
Maximum 50042  BKIL 1MIT
Minimum 02 24 20050

Volume level: 20 ~ + 22dB & + 20 ~+ 3648
Capacity: 00001 =~ 0.034F & 0.01 ~ 0.64F
Inductance: 10~1000H

High resistance: O. L~50MJSUse extarnal power
Batteries. Two 1.5V dry cells (UM-3 or squivalent)
Allowance, DC Voltage & Current: Within £ 3% 5.
AC Voltage: Within £ 4% f.s.

Resistance: Within . 3% of scale length

Size & welght. 138x96x51/mm 4809

ST-300

SPECIFICATIONS:

Range of Measurement:

AC Amperes (AC Al: 6A 15A 60A 150A 300A

AC Voltages (AC V): 150V 300V 600V

Resistance { ): 1kK {centre: 30

Tolsrance:

AC Ampere: 3% of maximum graduation.

AC Voltage: 3% of maximum graduation

Resistance: 3% of Scale tength. .

Inside Battery and fuses of Resistance Range 1 piace UM-3 Bat-
1ery, 1.5 Volts 3 piece 0.1A Fuses in a Glass Tube (9.5—1 1.5 )

SP-10D

SP-10D
SPECIFICATIONS
Mesnsuremaent ranges.
DCV 0.25 10 50 250 500 1000 (4K £ NV)
DCmA 0.25 25 500 (250mV drap)

ACV 10 20 250 500 1000 (4K £ /V) 50

S Range X1 X10 K&
Midscals 20 200 10K
Maximum 500 EX 1M
Minimum - 0.2 2 200

Battery - 1.5VX1

dB =20 A 4 22 420~ 436 ~ 462

MAD.1 ~ 50 using external

uF 0.0001~0.02 0.01~0.3 power

Accuracy. Within % 2.5% #s for DCV & mA: Within £ 3.5% fs for
ACV: Within * 3% of arc for

Dimensions & weight 140x95x44mm & 310gr.

ST-5

SPECIFICATION

‘Range of measurement

DC Voltages: 5V 25V 250V 500V ¥K 5 V)
AC Voltages: 10V 50V 500V 1000V KA N)
DC Current: 2508A 250mA.

Resistance: O ~ 600K {7000 ohm center)
Allowance:

DCV and DCA: within £ 3% 1.s.

ACV: within £ 4% f.s.

ohm: within £.3% arc

Size and waight: 30x60x28/mm 1209.

NEW ARRIVAL ) GOODWILL TEST INSTRUMENTS

AUDIO
GENERATOR
Modesl:
GAG BO8BA
eSPECIFICATION

e SINE WAVE CHARACTERISTICS
Qutput Voltage: 7V rms or more {when no
load)

Frequency Characteristic: 10 HZ to 1 MHZ +05
o8B (reference frequency: 1 KHZ)

Distortion Factor: 400HZ to 20KHZ. 0.1% or
less; 100HZ 10 100KHZ 0.3% o less 50HZ 1o
200KHZ. 0.5% or fess; 20HZ 10 SOOKHZ, 1%
ortess; 10HZ 10 1MHZ, 1.5% or less

e SQUARE WAVE CHARACTERISTICS
Qutput Voltage: More than 10V P-P {(when no

AC MILLIVOLT METER
Models: GUT-708 A & GVT-7068

HIGH SENSITIVITY

RMS Scale: 1mv-300V (Full Scale) in 12
Ranges. (GVT-706A); 1.5mV-500V {Full Scale}
in 12 Ranges. (GVT-706B}

dBM Scale: — 60db ~ +50db in 12 Ranges
input Impedance: 10M 53 on alt Ranges,
Accuracy: 3 3% of Full Scale at 1KHz

OSCILLOSCOPE
Models: G0S5-935 & G0S-955

GOS-938

Attenuator:  1/1, 110,

Bandwldth

or 300VIDC + ac peak).

Horlzontal Deflection:

Vertical Daflection: Sensitivity 10mV/DV
1/100,
DC:DC~5MHz{~3dB),
AC:2Hz -5MHz(—3dB}. input Impedance: M3
5% Within 35PF, Max tnput Voltage: 600VP-P

—— .

v e o o

\_\

FREQUENCY COUNTER
Model: GFC - 876
SPECIFICATIONS
Frequency Range: 10Hz-7O0MHz
input Senslitivity: 20mV, 200mV rms selected
by sensitivity switch,
tnput Impedance: Approx 1 M Ohm, under 25
pf.
tnput Destroyed Voltage: 150V rms.
Coupling System: AC Coupling
Oscittation Frequency: 10 MHz
Aging Rate: 1x10-8 week
Tempersture Stabitity: 5x10 + (25 + 6°C) 4x10 *
{Calibration ambient temperature O=40°C)
Msasurement Accuracy: + 1 count t standard

and GNOD.

Sensitivity:

ioad}

SAG: 5% or less la1 50 H2)

Rise & Fall Times: Less than 200 nS
Overshoot: Less than 2%

Duty Ratio: 50% ¥ 5%

e EXTERNAL SYNCHRONIZATION
CHARACTERISTICS

Synchronizing Range: More than 1w 1%

Max Atlowable Input: 10V RMS

Input impedance: 10K Ohm

Output Impedance: 600 Ohm 210%

Output Attenuator: D to S0 dB. 6 steps. each
step decrease. 10 db. {less than X 1 dB)
Frequency Variation: Less than 2 05% AT AC
110V £ 10%

Operation Temperature: 0-50C {relative hu-
midity: less than 80%)

Power Source: 110v/220v %
50HZ/60HZ

Dimension: 142 (W) x 240 (D) x 197 (H) mm
Weight: 4.5 kg.

10% (AC)

Frequency:, 10H2-500KHz 3%

Response: 5Hz — 1MHz £ 5%

Output: About 1V at Full Scale tndication
Distortion: Less Than 2%

Dimension: 142 {W}x205 (H} x 230 (D) {(mm}
Weight: 3kg

Froequency Range: x 1 range 10HZ 1t
100MHZ: x 10 range - 100HZ to 1KHZ: x 100
10KHZ

range - 1KHZ to 10KHZ: x 1K range
to 100KHZ: x 10K range - 100KHZ to 1MHZ
{5 Ranges)

Frequency Accuracy: g{ 3% + ’HZl

250mV/DIV. Bandwidth: DC—500KHz (~3dB).
Input tmpedance: 1M & +10% Within 35PF
Time Base: Swo-e—p Frequency:
10Mz—100KMHz in 4 ranges and fine control.
Linearity: Less than 5% Synchronizing: internal
and external

Synchronization: Type of sync: INT, EXT.
Sync Amplitude: INT: more than 1 DIV on the
screen. EXT: more than 2VP-P

GOS-956

Vertical Deflection: Sensitivity: 10mV/DiV.
Attenustor: 1/1, 1/10, 1/100. and GND. Band-
width: DC: DC-5MHa(-3dBL: AC: 2Hz-5MHz(-
3dB). Input tmpedance: 1M s & £9% Within 35PF
Max Input Voltage: 600VP-P or 300VIDC +ac
peak).

Horlzontal Deflection: Sensitivity:
250mV/DIV  or better Bandwidth:
DC-500KH2(-3dB) Input  Imped 4

timg base accuracy

Counting Capacity: 6 digital decimal.

Counting speed: Max 70 MHz

Display system: Digitat display LED. display
storage with overfiow indication.

Resolution: 100H2 (10 ms) or 1Hz (1S)
Operating temperature range: 10 — +45°C
Power Cosumption: Approx 15VA

Power Requirement: AC 110V/220V, 50/60Hz
Dimensions: Approx 175 (W) x 75 (H) x 260
{Dimm

weight: Approx 2.5kg

Time Base

Sweep Frequency: 10Hz to 100KH:z in 4
ranges and the fine control. Linearity: Less than
5%. Synchronzing: Intarnal and extemal

1M AL ¢ 10% Within 35PF

Sy tion: Internal — & 4 external; line
0-140 for line frequency sweep.

EMONA ENTERPRISES Pty. Ltd.

Suite 208/661 GEORGE ST., SYDNEY, NSW

PHONE: (02) 2124815, 2113038

CABLE: EMONA SYDNEY




DIGITAL MULTIMETER AT AN

ANALDG PRIGE!

%

ME-501A SPECIFICATIONS

SOAR

corporation

DC Voltage

Ranges: 200 mV, 2V, 20V, 200V, 1000V
Input R: 10 M Ohm

Accuracy: | (0.8 percent of rdg plus 1 dgt) . -
Overload prf)tectlon' 100V dc/peak RESIStanCE.

Ranges: 2k, 20k, 200k, 2M, Diode test
Accuracy: | (1 percent of rdg plus 2 dgt)
Overload protection: 250 Vdc/rms

Transistor Hfe Checker:

Range: 0 — 100 (IB 10 ma)
Accuracy: | (10 percént of rdg plus 2 dgt)

AC Voltage

Range: 1000V

input R: 10 M Ohm

Accuracy: | (1 percent of rdg plus 5 dgt)
Overload protection: 1200 Vrms

DCmA:;

Ranges: 200 uA,-2mA, 200 mA, 10A

Voitage Burden; 250mV maximum at F.S.
except 10A range, 5.00 mV

Accuracy: | (1.2 percent of rdg plus 2 dgt)

Overload protection: 0.5A/250V Fuse

4 models availabie from

$ 78.00

¢

\
A
A %

VORE G
rarEnts
L=

* AWG 30 Wire

¢ 025" Square Posts

* Daisy Chain or Point To Point

¢ No Stripping or Slitting Required
~JUST WRAP ...

e Built In Cut Oft

« Easy Loading of Wire

* Available Wire Colors:
Blue, White, Red & Yellow

-

AMPEC ENGINEERING

1 Wellington St, Rozelle, 2039. PO Box 132, Ro

Avallable from: NSW David Reid Electronics, 29-6601. Radio Despatch Service, 211

\Y

\

-0191. Electronics (Distributors), 636-6052. Martin De Launay,

"Ew B wuycur?

WHY STRIP?
WHY SLIT?

WHY NOT...

JUST
[RRP

CO. PTY. LTD.

zelle, 2039. Ph (02) 818-1166.
29-5834. Applied

Technology, 487-2711. Vic. Radio Parts, 329-7888. Stewart Electronics, 534-3733. Arlin Instruments, 569-6984. Ellistronics, 602-3282. S. Aust. Protronics, 212-3111.

W. Aust. Reserve Electronics, 328-3116. QId. Wiiber Sales, 391-5136.
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“HOW TOTURN ELECTRONIC
THEORY INTO PRACTICE
AND MAKE IT PAY”.

“f you understand and enjoy radio and electronics and
want to extend your knowledge and experience, then we at
Stott’s can help you.

Stott’s have home-study courses for complete beginners
in Radio theory and basic Electronics through to the standards
needed to maintain and service Colour Television.

Anyone who has these skills at their fingertips can make it
pay by turning a fascinating hobby into a lucrative part or fuil
time profession.” 3

aTpH ey

Athol H. Kelly 8. com (Hons.), A.AS.A FCLS
Principal, Stott's Technical Correspondence College

e e i < S
" Stotts

.

S .

4

TECHNICAL CORRESPONDENCE COLLEGE
Melbourne, 159 Fllnders Lane, 3000. Tel: 63 6212

The name to frust in
correspondence sducation.

L

Sydney, 383 George Street, 2000. Tel: 29 2445
Brisbane, 290 Adelaide Street, 4000. Tel: 31 1627
Adelalde, 85 Pirie Street, 5000. Tel: 223 3700
Perth, 140 St. Georges Terrace, 6000. Tel: 322 5481
Hobart, 1st Fl. 29 Argyle Sireet, 7000. Tel: 34 2399
Singapore, P.0. Box 3396, Singapore 1
Pleage send me frae, and withoul obligation,
full detalis of the following courses:

The Stott's range of courses in
Elsctronics is:

Intro. to Electronics

Digital Electronics for
‘echnicians/Servicemen

Microprocessors

AM Radio Receivers

Radio/TV Servicing

Colour Television

Radlo for Amateurs

Amateur and Novice
Radio Operators‘Certs.

Electrical Mechanics

A full range of Hobby and
Business courses also available.

ALA/ST1482/£T180 I
[ B ]

{(PLEASE PRINT)

MR. MRS. MISS [

ADDRESS

POSTCODE
Stott’s undertake that no sales counsellor will visit you.
=~ r— ¥y ¥ ¥y ¥ 3 K N R __ B __ R ___JR B .4

SAVE

$$8 ON BATTERIES!

(SAVE NEAR 30%!)

Why waste money on batteries? This superb
‘plug-pack’ battery eliminator suits most small
battery operated appliances with its 3, 6 and 8
volts output — radios, cassettes, toys, calculators,
stc etc. At our budget price, it will pay for itself in
no time at alll Fully approved; comes with 4-way
power plug and reversible polerity. Ideal for the
home, office, shack, etc. Start saving money today!

DICK SMITH
ELECTRONICS

SYONEY 439 5311 MELBOURNE 67 9834  CANBERRA
80 4944 ADELAIDE 212 1962 BRISBANE 391 6233
PERTH 328 £944 WOLLONGONG 28 3800

MAIL ORDERS PO Box 321. North Ryde. NSW 2113

{Ple.se mclude $1.00 vxtra for packing & postage)

—_—

WHEELS

OF THE
YEAR

SHOCK!

MARCH ISSUE OUT NOW
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Courses and careers
in electronics

Roberta Kennedy

Concluding part of our feature on the electronics educa-

tion and employment scene in Australia.

Universities
CAEs and ITs

The admission requirements and
standards of universities, CAEs and ITs
are basically the same. All stress the
need for physics, maths and english at
Year 12 (sixth form) level, and the HSC
is essential except for mature age
students who must show that they have
reached an equivalent standard. Some
colleges also require chemistry at HSC
level.

Bridging courses in the above
subjects are available at NSW University,
Caulfield IT and Swinburne College of
Technology.

At Sydney University you can study
electronics as part of a B.E. (Bachelor of
Engineering) degree, which is four years
full dme. The first two years cover
general engineering subjects, with a
choice in year three of Electrical, Civil,
Mining or whatever specialisation you
require. In addition, students are
expected to acquire twelve weeks
practical experience during vacations.

The course is strongly science based,
and students should have above average
ability in maths, chemistry and physics
at HSC level. It is possible to obtain a
double BSc, BE degree after five years
full time study, which gives a broader
scientific basis to the engineering studies.

At the University of NSW there are
two degree courses available — BE (four
years full-time) or BSc (Eng), which is
three years full-time or six years part-
time. Part-time students must do three
years appropriate industrial training
concurrently, while BE students need at

least 12 wecks practical experience
which can be done during vacations.
The BSc course is the more computer-
oriented of the two.

The first year of the NSW degree
course covers general science and
engineering, with electrical engineering
specialisation starting in Year 2.

For those who want a combined
BE/BSc degree, there is also a five year
full-time course.

Newcastle Uni also concentrates on
general science and engineering funda-
mentals for the first year of their B.Eng
course. This is a four year course which
includes a certain number of Arts
faculty units and 20 weeks industrial
experience. Subjects such as industrial
law, economics and accounting are
available in the final year.

NSW Institute of Technology has a
BE degree course which can be taken
either part-time or ‘sandwich’, The
latter means that students alternate
between full-time working in the
industry and study at the college. In
either case the course duration is six
years, and requires 144 weeks of
industrial waining. This training can
either be sponsored by a particular
company, or on a flexible basis where
students move to a different company
each semester.

Requirements for NSWIT are five
units in maths and science plus english
at HSC level, or the TAFE certificate in
Electrical Engineering or Electronics
and Communications.

Canberra College of Advanced
Education offers a one year course in

electronics engineering as part of their
two-year Associate Diploma or three-
year Bachelor of Applied Physics course.
After the first year, students go on to
complete one of the above courses.
Those who, want to specialise in
electronics have to transfer to an EE
degree course at another university
or college.

A graduate diploma course is also
available on a two year part-time basis.
This provides a basic grounding in
electronics, communications and
computer science, but entry is restricted
to graduates only.

The B Eng degree course at Caulfield
IT provides three years of common core
subjects followed by one year in which
specialist elective units can be taken.

For those who want to move into the
administrative or management side of
the industry, an engineering/business
studies stream has been established
through co-operation between the Dept.
of Electrical and Electronic Engineering
and the David Syme Business School at
Caulfield. This enables a Bachelor of
Business degree to be gained with onc
year of equivalent full-time study on
top of the four year B.Eng course.

A three-year diploma course is also
available at Caulficld. This non-pro-
fessional course is integrated with the
degree course and provides for
specialisation in power or communi-
cations engineering. Students who have
done the diploma course can continue
their studies through to degree level if
they wish.

Admission requirements for both
degree and diploma courses arc thep
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How io crack

m_ We'll give you
. v excellent training
® @“ - 88 good as you'l
b R get anywhere in
(}i 2 o Australia,
t: -t We'll give you
: ,.V!’ free medical,
“~ag 9 ﬁ dental and hospital
“*»+8, treatment.
We'll provide plenty of good tucker
and & comfortable place to stay.

We'll give you substantial leave,

and on top of all that, we'll pay you well

while you're training.
On your side, you'll give us & period
of hard, but interesting and rewarding
work. And when eventually you leave
us, you'll ﬁnd yourself a fully qualified

and experienced Electronics
Technician. Not 4 bad
thing to be, these day

idea, of a great career and
you are (at time of entry)
approx. 15 to 17 for apprenticeship
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- hl% Jeci

fechnician.

paid job
fronics

and over 17 for an Adult Trainee,
Join the Navy, Army or Air Force
Phone us at:
Adelaide R332891. Brisbane 2262626.
Canberra 822333 Hobart 347077,
Melbourne 613731. Perth 3256229,
Sydney 212 1011.
Write to either the Navy, Army
or Air Force Electronics Technician
Counsellor, GPO Box XYZ in your
nearest State Capital City (please
include your
date of birth).

Learn
Electronics
with us.

Authorised by Director-General of. Recruiting. Dept. Defence,
TSAP15.FP.48



One of the more interesting applications of electronics is in the recording industry,

of the School of Electronics, North Sydney.

same, being HSC with chemistry, maths,
physics and english. A Tertiary
Orientation Programme is available for
students without Year 12 qualifications.

La Trobe University has a B.Sc.
course in electronics and computing,
and a two-year post-B.Sc. degree in
communication engineering.

Deakin University (Vic) offers a four-
year B.Eng, a B.Sc. and a Diploma of
Technology, with an emphasis on
mathematics.

Monash University also has a four-
year B. Eng degree course. First year
studies in general engincering principles
are common to all engineering students,
and some Arts or Humanities units
must also be covered in Year 3 or 4.

The University of Western Australia
has a four-year full-time B. Eng degree
course with specialisation in EE from
Year 3. They require proven ability in
chemistry, maths, physics and english
as well as prior completion of a tertiary
course for admission.

Adelaide University has a BE in
Electrical Engineering with basic science
studies in the first year and mathematies
units through to fourth year. Students
must gain 16 weeks practical experience
during vacations.

Queensland’s James Cook University
provides a B. Eng with first year studies
in engineering and applied mechanics
as well as the basic sciences — 24 weeks
minimum  industrial experience s
required.

Private courses

In addition to the universities, colleges
and techs, there are a number of private
electronics schools which offer worth-
while courses.

One of these is the School of
Electronics at Milsons Pt, Sydney,
which has been going for two years.
The course involves three two-hour
lectures per week, for a period of 40
weeks.

Of course, private schools don’t
come cheaply — and this one will set
you back $1200 ($30 per week).

There are no absolute prerequisites
for the course, although students are
carefully screened for aptitude and great
emphasis is placed on emotional
maturity — without this, you don’t get
in.
The school enrolls 2 maximum of 60
students per year, and competition for
these places is quite strong. The course
caters for students from a variety of
backgrounds, including those engaged in
degree or diploma courses elsewhere,
roadies and others working in the
industry, young people with no previous
experience and anyone who specifically
wants studio recording experience.

The school does not aim at turning
out technicians for specific jobs, but
instead emphasises self-motivation and
productiveness, in the belief that what
the industry really needs are more free-
lance operators and technical
consultants,

a field of empl

- Ld - Ve
oyment that is still expanding. Photo courtesy

The course is oriented to audio
engineering and sound production,
rather than pure electronics, and
emphasises practical studio experience.
This is provided through the school’s
association with Tin Pan Alley Studios,
where students have access to full

professional facilities and  the
opportunity to work with session
musicians, bands, orchestras and

advertising teams.

Assessment is based on attendance
of lectures and practical sessions, as well
as assignments. On completion of the
course students receive a certificate and
a personal reference from the school,
this qualification being quite well
recognised in the television, radio and
sound recording industries.

International Correspondence
Schools (ICS) have a wide range of
courses in electronics which enable
students to pursue specialist subjects or
general studies as required. The
Electronic Technicians Programme is
designed for those with little or no
experience other than mathematical
ability. Phase 1 covers the fundamentals
of electronics, electricity amplifiers and
radio receivers, while Phase 2 provides
a choice between audio, radio and hifi
systems, industrial electronics,
communications and broadcasting and
computer servicing.

Selected programmes in radio theory
and industrial applications of electronics
are also available. ICS courses are wellP
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recognised in the industry.

Private correspondence courses are
also  available through the Collier
MacMillan Schools. They have a general
Electrical Engineering Certificate course
and an Electrical Technicians Certificate
for qualified technicians. In addition,
there are special courses in electronics
design, radio and TV, and telecommu-
nications. CMS charges between $400
and $500 for a course, which can be
paid in installments.

Employment

So you've done the electronics course
of your choice, and there’s the
certificate/diploma/degree in a nice
frame on the wall. Now it’s time to start
scanning the employment pages for that
wonderful rewarding job that you've
spent all this time working towards.

Commonwealth and State Govern-
ment departments and agencies have
always been a major source of employ-
ment for engineers, technicians and
technical officers, in fact the more
cynical among us would say that many
of the above courses exist purely to
staff the Public Service.

The Department of Transport (Civil
Aviation) employs  about 700
technicians/technical officers, working
on radar, air communications,
navigational aids, message switching and
a host of computer equipment.

OTC bhas around 600 trained
personnel who are involved with
computer control, telephones, telex

data, satellite Earth stations, cable
stations and international transmitting
and receiving stations, while Telecom is
the biggest employer of all, with
approximately 10 000 technicians and
technical officers working on domestic
telephone and Telex services, mainten-
ance of ABC radio and television trans-
mitters etc.

Other  government  departments
which employ skilled electronics staff
are the Department of Post and Tele-
communications, the Bureau of Meter-
ology and the Department of the Navy.
All the above departments supplement
certificate courses with two to four
years of in-house training.

Many government departments offer
four-year traineeships for school leavers,
which require them to attend tech part-
time during working hours (usually
one day per week). Additional in-house
training and practical field work is
supplementary to the course taken.

In recent years, government staff
ceilings have severely restricted the
number of traineeships available, and
this is one of the reasons for the current
shortage of trained technicians.

While Public Service jobs offer a high
degree of security, the promotional
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prospects are fairly limited. If you
started off as a trainee and steadily
worked your way up the ladder, it
would take up to seven years to reach
Technical Officer grade 1 with a salary
of $11972. Beyond this point the
number of jobs available diminishes
rapidly, with less than five percent of
Public Service Staff reaching Senior TO
level or beyond.

The situation in the private sector
is quite different, with promotional
prospects and salaries being far greater.
On average, the salaries now being
offered in private industry are about
15 percent higher than in the Public
Service. This leads to a “brain drain”
of trained public servants to the private
sector, who benefit in two ways, since
they do not have to bear the cost of
training these employees in the first
place.

Salaries being offered at the time of
writing (November 79) clearly showed

just how keenly the private industries
are recruiting electronics staff. At the
senior engineer or management level the
range was from $18000 to $25 000
plus package, and higher.

Engineers with two or more year’s
experience can expect to earn between
$15 000 to $18 000 plus package, while
technicians with the same amount of
experience are looking at between
$13 000 to $17 000.

While the Public Service, in order to
maintain its own heirarchy, insists on
the appropriate tertiary qualifications
for employment, it seems that the
private sector can do without formal
qualifications, which  are usually
described as desirable but not essential.

Ultimately, and despite whatever the
piece of paper says you are trained to
do, experience is the single most
important qualification you can have
— after all, the whole point is “Can
you do the job?” ®

Trainee T.0.
under 18 . . ... ... ... . $ 5626
ati18 ............ $ 6563

Q20 & e e e L $ 8532
ol Gl E- s U S $ 9376
$ 9921

$10457

LA T ! Sl $10490
$10724
$10962
$11200
$11441

$ 9823
$ 9990
$10159
$10325
$10493
$10664
$10829

Tradesman (Radio)

$ 9139
$ 9309
$ 9481
$10941
$11284
$11625
$11972

Radio Assistant

Radio Technician

Technical Officer

Grade1.............. $11972
$12310
$12648

A Guide to Public Service Salary Scales.
Add 5.7% for Telecom and about 15% for private industry.

$12987
$13323
L0 A - I $13661
$14032
$14401
Senior T.0.1. . . ... . .. . $14773
$15139
$15510
(0] 7 R S $15914
$16321
$16727
$TO3. ... ... ... .. .. $17160
$17590
SHTEIZL = i oz = S $16001
SUTESNY, . ool wnssiatrk $16631
PAT@ks -, S oo meiis . $18038
$18493
Controller . . . .. . . . . $21101
Supervisor . . ... ... ... $14672
{workshops) $14961

T.0. — Technical Officer

T.A. — Technical Assistant

$.T.0. — Senior Technical Officer
$.T.1. — Senior Technical Inspector
P.T.0. - Principal Technical Officer
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' @\g Collingwood Technical College

MPROVE YOUR SKILLS

SPECIAL SHORT COURSES OFFERED 1980 v )

Amateur Television for the radio amateur. . Uv‘fﬁﬁé §Le§tfxogi§§1m i

= z S y
Slow Scan Television for the radio amateur. s Advanced Microprocessors
These two courses are short practical classes catering for those who o Advanced Electronics
wish to build either an A.T.V. transmitter, linear and power amplifier o Portable Electric Tools — Repair and Rewlring
or slow scan digital scan-converter with memory. If you do not have
the skills or equipment to tackle such a project at home — then these CERT'HCATE OF TECHNOLOGY COURSES
courses are for you. o Cartography

o Civil Design Draftin

OTHER SHORT COURSES ARE (5-30 WEEKS) e Mg 9
o 16mm Projector Training o Electronics
o Basic Television Techniques ¢ Mechanical Design Drafting
o Advanced Televislon Techniques ¢ Mechanical Engineering
o Film and Animation o Structural Design Drafting
o Basic Photography o Surveying
o Script Writing for A.V. Programmes ¢ Surveying Drafting

o Amateur Radio Operators Certificate of Proficiency

N
For further information contact Collingwood Technical College, @” ‘
35 Johnston Street, Collingwood, 3066. Phone (03) 419-6666. -

some o - AUSTRALIA’S LOWEST COMPONENT PRICES
(Now Lower
Note: Regular Prices not temporary Specials — keep us in mind for that next order. STILL!)
POTS 4OC lv.(;?:vay' cpa$§:;I°3%§le;:. Slt:lae;uzle\';?vzgem::fe, LEDS well ditused LEDS Best value
0 (LINEAR %" 500 Ohm, 1K, 5K 15¢ each, $1.40 per 10, $110/K. $12 100 No brag
Y A4 50K, 100K, 250K, Quality MOUNTING CLIPS 3c ea. ea. J fact
o ALUM. SHAFT 500K, M, 2M $2.70/100 15¢ each 9o e
Values: 100, 500 Ohm Trade/govt./S.T. exempt: welcome.
fG=  TRIMPOTS 1do 00 [0l Sou oo, | Sene fo oo o s 28 2 ton Liaere-
¢ 01s a s plus tax i
G o100 (10mm) 250K, 500K. 1M, 2M | applicable. Smali quantities also, ENTRANCE
__——' t
METAL CAN TRANSISTOR op o-ooss $312 a 100 SIGNAL DIOOE IN4148
13c BC 107 BC 108 PED kY o
) - 6¢
13¢c o0y 1ng0o2 - 7¢|  $29 a 1000 4c each
BC 108 10 tor $1.20 100 for $11 13%%‘\’/ mig%'; 5 122
Epoxy BC178, BC109 % oft 100 001 . 4 01 — 5 .1 — 10c
pOXy C same_grice 10% oft 100 SAME (\‘\ 0012 - 52 012 — 8¢ .12 — 11c
(per 100 prices in brackets) L) .0015 - 5¢ D15 — 6¢ 15 — 12¢
Cap. 16V 25V Sov 0018 - 5¢ 018 — 6¢c .18 — 14¢c
= .0022 - 5¢ 022 — 6c .22 — 15¢
CN 0.47uF  4c(53%)  S5c($3%)  6¢(S4) 0027 - 5o 027 — 6c .27 — 16¢C
e 1,2.2.33. 4.7, 10uF  5¢(83%)  6c(S3%)  7c(S4) .0033 - 5¢ 033 — 7¢c .33 — 18¢
- -'I'f 20uF  6c(SI%)  7c(s4) 8c($5) 4c POLYESTER 10039 - 5¢ 039 — 7¢ 39 — 18¢
~ 33uF  8c($4) 9c(sS) 10c($6) FILM CAPS .0047 - 5¢ 047 — 7c .47 — 20c
47uF  9c(85)  10c($6)  11¢(57) '0056 - 5¢ 056 — 8¢
100uF 10c($6)  12¢(S7)  14c(s11) £12 10% 100V 0068 - S¢ 068 — 8c ANl values
4¢c ELECTROS 220uF  12¢(58) 16¢($10)  35¢(S17) 0082 - 5c 082 — 9c in uF
470uF  16c($12) 22c(516)  45c($30) 10% off 100 same uF
(UPRIGHT) 1000uF 22¢(318) 30¢(525)  75c($50)
SCRs: TRIACS 400V
SCRS C106Y1 0.8A 30V C103Y 35 £l 00 TRIA
v - 40¢ 0A 200V croa8 60 6A 400V SC1410 — $1.30 §C260D c
- O\ 4 1 40 10A 400V SC146D — $1.50
@ C122E 4A 400V C106D1 75 DIAC ST2 35 C37D scA
8A 400V C122D $1.05 Chart to identity leads EA.
$1.20 8A 500V C122E $1.20 Plus_trigger info. 10¢ $2.50
RES'STORS 1/6 & 1/2 w Keep eéecnom‘cs a hobby anr nol a Iun{uv,l compare ourd'mlcesA”and btgy Ir::m
us. ame day lurparounfi service (unless swamped). qoods top
NEW STOCKS COMING AT MUCH quatlty and new. No minimum order One PP charge of 45¢ regardless
'RC:Z:’E': Zlne;sceese.ye ehuiie sres 1o of guantily Ardvert cutrent 3 months for fate readers
arrival and new prices.
CONSISTANTLY DlGGERMAN ELECTRUMCS CONSISTANTLY
LOW PRICES P.O. BOX 33, CORAMBA, N.S.W. 2466 BETTER SERV|CE
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150 ohm, 5W. ...

10 ohm, 5W.

47 ohm, 5W .

12 ohm, 3W ...

2.5 ohm, 3w

33 ohm, 3W......

8 ohm, 10W......

4000 ohm, 10W

100 ohm, SW ...
330 ohm, 10W

220 ohm, 5w

5 ohm, 5W ..

220 ohm, 10W

950 ohm, 3W

115 ohm, 5W e
10 ohm, 5W

1k ohm, 5w ...

S000 ohm. SW ...
6.8k ohm, 3W

330 ohm, 10W .

6800 ohm, 10W

1500 ohm DUAL, 21w

RESISTORS

50 ohm, 5W .

330 ohm, 5W ...

1k ohm, 5W .. .
820 ohm, 5W E

12 ohm, 10W 5
470 ohm, 7W. ... .20c
4700 ohm, 4.5W .20¢
5000 ohm, 10W .25¢
470uF, 25V . .5 for $1
400uF, 10V. .5 tor $1
47uF, 63V ... .5 for $1
350uF, 16V ... .2 for $1
27uF, 160V ... .5 for $1
25uF, 63V ... .10 for $1
22uF, 160V ... 10 tor $1
47uF, 16V ... .. ...5 for $1
47uF, 200V . .5 for $1
2200uF, 10V 10 for 81
68uF, 16V .. 10 for $1
1000uF, 25V .. .5 for $1
0.0039uF, 1500V ... -k ..20¢c ea.
6N8, 1500V ...... 20¢ ea.
0.0068uF, 1500V ..20¢ ea.
1200PF, 400V ... .10 for $1
0.068uF, 400V ...5 for $1
2200PF, 630V 10 for $1
0.47uF, 250V .10 for $1
0.10uF, 400V .. ...5 for $1
0.082uF, 160V ...10 for $1
26k, 250V. .10 for $1
0.041uF, 400V ... ..10 for $1
0.033uF, 250V = ..5 for $1
0.027uF, 100V -...20 for $1
220uF, 10V .10 for $1

Power leads 240 volt, suit most tape recor-
ders, radios, etc. $1 each.

TV Stick Rectifiers 20SC, $1.00.

Philips Colour TV Convergence Boards, $3
each.

488KC IF Transformers for valve radios, $1
each. Also aerial and OSC coils, 75 cents
each.

SHde Pots

250K-50K .3 for $1
Dual 500K. -3 for $1
1 Meg. = 3 for $1
2 Meg. . .3 for $1
lncluging Fancy Gold Knobs

SPECIAL

100 mixed resistors, all useful $2.
100 mixed capacitors, fresh stock......... $2.
AUDIO LEADS

3.5m to 3.5m, 7H... .75¢
3.5m to 6.5m, 7it. .75¢
6.5, 7t ..50¢
MICRO SWITCH

5A. 250V AC .75¢ ea.
TUNING CAPS

2 and 3 gang. .$1 ea.
Min 2 gang .50¢
FUSES

0.5A, 2A, 3.25 10 for $1
In line fuse holders... o
RCA jack plugs and sockets. .40c¢ pair

INEAGHINDMAN

122 PITT ROAD, NTH CURL CUR
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099.
TELEPHONE 93-1848.

SPECIAL
TRANSISTORS

AD161-162...................... e $2.50 pair
25C 901A. ..$1.50 each
BC 548 .. .10 for $1
AC 187 .. .2 30C
BD 262 .. .50¢
o e ..50¢

.50c
OCHININNIL e e .25¢
0C 944 . .50c
OC 9304... -.25¢
OC 9524 50¢
C 106F1. .50¢
OC 967.. 50¢c
OC 968.. .50c
C 10480 SANYO..... 75¢
2SA 246.. .50¢
2SC 1548 ... .75¢
AT 350A .50¢
AT 473.. .50¢
2SB 77 .50¢
2SB 186 . .50¢
2SB 303...... 50c
2SB 407 SANYO.............. $1.50
OC 9554 . - ..50¢
DELCO 2N174 . .$3.00
DELCODTS 105 . ... $2.00

25B 405 ...

DIODES

OA 626... -...4 for $1.00
OA 662.... -...4 for $1.00
EM 410C -..4 for $1.00
DS 150A..... ....50¢
DSY 130Y0.

OAB36.. ...

HR 15

POTS ROTARY

Ve R T S N— .30c
1 Meg ..30c
100K .. = ..30c
100K Switch ... .50¢
SO0K Double Pole Switch .50¢c
7.500..... .30¢
10K Switch .50c
250K .30c
O b T T .30¢
20K ..... ..30¢
10K Min Pots. ..25¢
50/0Ohm . .50¢
Y2 or 1 Meg Switch. 50c
6x9.. ...$6.00
7x5.... .$4.50
5inch 3.5/ohi ..$3.50
S5x3... ..$1.50
2% inch.. $

2% inch............... -....2 for $1.00
6x927/ohm ..o $6.0
6 x 9 47/ohm . .$6.00

PILOT LIGHTS
Screw In 6.3V.
1

.10 for $10.50
-10 for $1.00
10 for $1.00

e Car radio suppressors, 3 for $1

® 3 position slide switch, 50¢

o Toggle switches, 25¢

© 2 position push button switch, 50¢

@ 6 position push button switch, $1

® 4 position push button switch, 75¢

o Transistor ear plugs & leads, 3 for $1
@ In-line fuse holders, 4 for $1

@ 4 pole 2 position rotary switches, 50c

Speclal: 100 mixed capacitors, fresh stock,
all usetul.
$2.00

e Telescopic aerials, $1.50

e Top quality, low impedance mic-
rophones, $3.50

® & inch ferrite rods, 75¢

® Rainbow lead, 5 strand, 20¢ per metre
@ Line output transformers, 600 ohm, to 15
ohm, 20 watts, $5

e Line output transformers, 1200 to 3/ohm,
§ watt, $1

e Power supply units, filtered, 240 to 20
volt, $12

® 240 0 15 volt transformers, $3.50.

POWER
TRANSFORMERS

-

240V pri; two x 25V,
117V & 6.3V sec.
windings, $7. P&P
NSW $1.50, interstate
$2.50.

EX-LAB AUDIO
OUTPUT METERS

3 scale, $15.00

SUPER SPECIAL
A

BSR RECORD CHANGER, cueing device,
11 inch turntable, brand new. $35. P&P:
NSW $2.50, Interstate $3.50, WA $4.50.

ICS TBA 760. TBA 540, 7400, TDA 1005, TCA
750, TCA 240K, TBA 720. $2.50 each

24V MOTORS

Reversible

Only $2.50 ea. ‘%

SPEAKER
SYSTEMS

Inc. two 5 x 3 speakers, 5W RMS, $7 ea. PAP
NSIW)SI 50, Interstate $2.50 (For singles or
pairs).

TV TUNER
VALVE TYPE

$2.50
inc. valves.

P&P $1.00
Interstate $2.50

SUPER SPECIALS

FM STEREO
TUNER KITS

Sets of 3 modules include FM tuner, de-
coder and IF detector. Clrcuit diagram
supplied. Can be used with amp moduies.

ONLY $18.00
P&P $1.00

VU & BALANCE
METERS

12Kn 100vA $2.00

PHILIPS
TV TUNERS

Transistor NT3024, NT3030, NT3032, Col-
our — P&P $1.

$10 ea.
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Dear Sir !

| refer to your note headed "Aie
Scanners Legal?” in November ETI,

The problem is basically a consti-
tutional one. The Commonwealth Par-
liament has power to make laws about
"telegraphic, telephonic and other like
services”. The key word is "services”;
there is no power to make laws about
communications unless a service s
involved, A power to. make laws about
bus services would not authorise a law
about buses generally, i.e. one that
extended to buses not engaged in a
service,

Thus, people who use electrical
means of communication for their
own purposes, without providing a
service, are outside Commonwealth
power, A telephone, whether wired or
wireless, installed within one's own
home, does not involve a service and
is outside the power of the Common-
wealth.

There is no magic in the use of
“wireless” instead of 'wired': the
constitution makes no such distinction.

The foregoing deals with the problem
generally. There are other points too
detailed to go into in a short letter.

By the way, it follows from the above
that a person using a "“‘wireless” purely
for experimental purposes is not provi-
ding a service and is outside power.

The trouble is that the Wireless
Telegraphy Act, 1905, copied iden-
tically the English Act, where consti-
tutional problems of this kind don‘t
exist.

(Name and address supplied, but with-
held by request. The author is a prac-
ticing barrister.)

Dear Sir

| have been using Ampex tapes for
a few years and have found the guality
of tape and of reproduction to be
excellent. | previously used the Ampex
Plus Series in my cassette decks but
have since moved on to the relatively
new Ampex Grand Master Series in
cassette format.

My reason for changing tapes (so
to speak) was that | have always used
the Grand Master tapes on my open reel
tape deck. It is a Teac 10% inch com-
patible machine that accepts the Grand
Master tapes beautifully. To be quite
honest, | wouldn’t use any other brand
of tape as | have been told many times,
and also found out for myself, that
they are the best currently available.

When | received the November issue
of ETI and read of your tape offer |
automatically jumped at the idea of
taking full advantage of the offer in
question. | find Ampex tapes quite
useful in the seven inch reel format,

for the sound effect collection that |
am currently establishing.

Anyway, | would like to thank you
very much for making this tape offer
available,

{van Roberts
Mt Kurring-gai
NSW

Dear ETI

Since the tender age of seven | have
had the pleasurable misfortune of being
an avid, but alas entranced, patron of the
humble pinball parlour. After ten years
of monetary sacrifice to the demogorgon
(hamely pinball machines), | am elated
to discover that the microprocessor has
found its way to my “Machineries of
Joy"’,

Would you be so kind as to elaborate
upon the hardware employed, i.e.
memory, chips and so on? More specifi-
cally, as | have single handedly financed
the proliferation of “‘Space Invaders”, it
would be more than gratifying to know
how to '‘tarmper” with them (purely
theoretically of course), incitement laws
pending.

David Goldfayl
Canterbury
Vic

Electronic games technology — hmm,
sounds interesting. No promises, but
we’ll look into it and see what pops up.

Dear Sir

As of late | have become an ardent
reader of ycur magazine. | enjoy the
modern format, which leaves your com-
petitors for dead, and the choice of
articles, espzacially technical articles
explaining the basics of electronices.

One point | find annoying is that
you don’‘t siate an approximate price
for your projects, as we on strict budgets
have to plan what we can spend (I have
a car and music system to support!).

If you could include a rough estimate
of the price for each project it would
help, especially in comparison with other
similar projects.

One final request: | know you've
probably had numerous requests for
these projects, but would it be possible
to design projects on:

(a) an oscilloscope which has medium
to high performance, and

TTERS

(b) a multichannel (say six), radio
control transmitter and receiver which
would be used in model aeroplanes and
boats.

| know you may encounter problems
with these, but these are the two most
wanted projects | wish to construct, and
the numerous plans | have seen don't
really come up to scratch.

In closing, | would like to say that |
really enjoy your magazine, and will
continue to do so for some time.

Brad Hopkins

Thanks for the encouragement! Sorry
about the lack of approximate price
on projects, though. It is something
we have closely considered for some
time. Whilst we agree that it would
help greatly in budgeting, at the same
time it may be misleading. For example,
with a profect we ran last year, and it
is still current, price ranges between
about $17 minimum and $26 maximum
amongst the various suppliers listing the
kit. The variation exceeds 50%! Our
estimate at the time placed it at around
825, perhaps as low as about $20 from
competitive suppliers. What actually
happened was a completely different
story! Certainly, with quite a few
profects our estimates would not be
too far wrong. We've tested it on
occasion and come reasonably close.

The big problem is that some
suppliers can buy components at very
advantageous prices and undercut our
estimate by a large factor. Then again,
if we do not anticipate a price variation,
our estimate may be grossly low. Either
way, suppliers and readers would be
‘down’ on us — and justifiably so.

As we have received many letters
like this recently it seems a moot time
to grasp the nettle, bite the bullet, put
the nose to the grindstone . . . and suck
it and seel Starting next month.

With regard to the projects, an
oscilloscope is fraught with difficulties
and expensive for the home constructor
and is not something we’ve seriously
considered for these reasons. We
described an eight channel radio control
system back in the July to October,
1976 issues (ETI-711) which could be
used on model boats — or a \arge mode/
plane. We might look at that topic
again, though.
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869 George Street,
Sydney, NSW. 2000.
(Near Harris Street)
Phone 211-0816, 211-0191.

FOR THE

1980’s

REMEMBER, we can supply all the
electronic parts that other stores are
too tired to stock.

We specialise in:

o PC boards for ETI and EA projects.

o Scotchcal labels made under order for
ETl and EA projects 1979 and onwards.

o Edge Connectors — .1"" and .15" up
to 85 way, single or double, solder lug
or wire wrap.

o Canon Plugs and Sockets — see us
before you order elsewhere.

o A full range of Transistors and IC's —
if we cannot supply them then they are
hard to get.

TEXAS INSTRUMENTS

Ti 59 Calculator........... .$247.00 plus s/tax.
Ti PC100 Printer..........$213.57 plus s/tax.

Excl. Incl.

$tax $Nax
Ti-30 Student Pack .......... 20.00 22.10
Ti-58C.................... .109.00  120.70
50260 4 g0 o W 73.85 81.76
Little Professor..... ....15.00 16.57
DataMan...................... 25.65 27.90

o Logic Probes e Leader Oscilloscopes and
Signal Generators @ Soar and Fluke
DVM’s e University Meters and Multimeter-
s @ Weller Soldering Stations e Scope and
Adcola Irons e The famous Jostykits e For
boxes and cases — Horwood, Jiffy and Die
Cast e Distributors for Xcelite Tools.

WRITE TO US FOR SPECIAL PRICES

MAIL ORDER CUSTOMERS
$1.00 packing plus 5 percent of order value
up to $80.00, thence a flat $4.00 for postal
items. Carrier — freight on.

OPEN: Mon-Frl 8am to 5.30pm.
Thursday night late shopping till
8.30pm. Saturday 8am to 11.45am.

R P
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*G.6. Star Fighter .......

0S| (OHI0)
COMPUTERS

SUPERBOARD 11 .4K $360, 8K $425
CHALLENGER 1P .....4K $449, 8K $514
Expansion Boards, Expansion Kits, Power Supplies & Kits.

PET
Sound Interfaces — $29, Educational Programmes, Dust
Covers.

TRS-80
Library 100 — $72, Business Programmes, Trendcom
Printers — $443, Interfaces; Pet, Apple N, Sorcerer,
TRS-80, etc., Video Recorders; Video Portapacks, Video
U-Matic & Open Reel, Recorders & Tapes.

Games: Machine Language 4K

G.1. Chess..... .$19.95
Games: Basic Language 8K
G.2. Backgammon........
G.3. Super Doodler

G.4. Blackjack ........
Games: Basic Language 4K
G.5. Ten Tank Bljtz

G.7. Seawole..

.8. Tank for Two
. Fighter Pilot..
Killerbot .
Barrier Ball
Battie Fieet...
Slash Ball
Break Thru.
Bomber .
Awari
Robotank ...

Lunar Lander..
Tankkanna .

Gobbler

Bowling .

G.22. Teen Age Driver

G.23. Battle Ground
Education: Basic Language 4K

DOROOEHOEODOHO

PO b bt bt it ok it ekt (D)
R S TV SR =S

E.1. Math Practice ..

E.2. Master Mind/Gieep .. ...$6.95
E.3. Master Mind ll........... ...56.95
E.4. Concentration " $6.95
E.5. Blorhythm " .85.95
Utlm[: Basic Language 4K

U.1. Line Renumberer ..$6.95
U.2. Variable Table Maker ... .$6.95
U.3. Search ........ .$6.95
U.4. Branch Finder.... e 5900
U.5. Super Utilities Pack . ...$19.95
U.7. Poker Routine Maker ... 1400 $9.95
U.8. Cursor Control........... .....$5.95
U.9. Fiashboard — Merry Xmas. .$5.95
Utllity: Machine Language 4K

U:6. Auto Loader. cossiih ..$7.95
Utliity: Basic Language 6K

U.10. Dissassembler .$7.95
Instructions:

1.1. Graphics Instructions..... ...§4.95
1.2. How 1o read a line of microsoft.................. $1.95
1.3. 600 Baud/Printer Interface ....$1.95
1.4 Josy Stick Instructions .| .. ....83.95
1.5. R§ — 232 Conversion |........ ....84.95
1.6. 0SI ROM Basic.... : ....$9.95
1.7. How to Write Professional Programs ...........$1.95
1.8. Dissassembled ROM Listing.... ...99.95
1.9. Tokens & Basic Storage..... ...32.95
W.P. 8502 — Word Processor $99
Also Business Programms . .$14.95
Monitor/T.V."s Switchball from . ..$129
MAIL ORDER:

LOOKY VIDEQ,

PO Box 347,

Richmond, Vic, 3121.
Allow postage,

eg 0S| Software

1or 2 $1; 3-5 §1.50,
6-10 $2; 10 or
more $2.50.

MiICROPRO

PROFESSIONAL
QUALITY
SOFTWARE

from

MICROPRO
INTERNATIONAL
CORPORATION

WORD=/TRAR

Complete, totall
integrated wor
processing software

WORD-MASTER®

The last word in
text editing

SUPER-SORT®

The ultimate in high
performance sort/merge

RUN UNDER CP/M ON ANY
8080/8085/280 SYSTEM
USING ANY PRINTER AND
VDU OF YOUR CHOICE

02-4122409

BOX 155, P.O.
ROSEVILLE 2069

©1978, MicroPro International Corporation.

All rights reserved.




YOU SEE US FIRST! WE ARE THE HEART OF ELECTRONICS IN AUSTRALIA

SENSIBLY PRICED
COMMUNICATION

Ralmar Intercoms Now In Stock

2 way system
only $14.35

3 way system
only $25.50

4 way system
only $35.00

2
»/ The Complete Electronic Tool Kit
WELLER-XCELITE — JUST $48.95

Here's great value — contains SPI-250D soldering iron and 2 extra tips, soldering
Off the Sh elf' aid tool, rosin core solder, long nose plier, diagonal cutter, wire stripper,
’ a

MAKE SURE

nutdriver, slotted screwdriver, No. 1 Philips head screwdriver.

mi@@ ~Ww BE QUICK! FLUKE 8022A LCD =m

OM 350 Hybrid I.C. as used in August Don’t miss out — only RUSPETES

E.A. at $11,30. PLUS we also have the : R |
79 M8 PC Board for this project. while stocks last. $1 6560 includes tax -

DO IT YOURSELF ... Copper Laminate

PAPER PHENOLIC EPOXY GLASS FERRIC CHLORIDE
152 x 76mm 50¢ 152 x 127mm $1.75 PELLETS
305 x 152mm $1.60 305 x 127mm $3.25 An etching solution
Personal Shoppers prily B R0g jor
s 625“'\“ " We are stockists of Sound Barrier
Bl UM Hi-Fi Car Stereo — eg Model F104 $129.50

SUPER PRICES : SEE US FIRST!

Low Profile IC Sockets For Soldering Equipment

ULJO63N 6 pin low profile DIL $1-2443 24 pin low profite DIL AN i - 4 -

20¢ 60c - i = 2 X
ULJOB3N 8 pin low profile DL §1-2444 28 pin low profile DIL N /e % i We have a full

20¢ 70¢ 3 range of & -
SI:2441 14 pin low profile DIL §1-2445 40 pin ‘ow profile OIL

25¢ 80c

accessories.
$1-2442 16 pin fow profite DIL 250g, 20 or 22 gauge

e $5.25 $8.75
Look: Zenor Diodes | |n Stock Again SOLDER SUCKER

Special savings on our com- $110.40 A must for IC’s! .".‘«;: >3

prehensive range. . ke
PS 384 5amp Regulated i ; Ideal Branges St
L roe]
Power Supply ~. | Great buying at $13.20 Lotrg ¥
A fixed voltage electronically M
regulated power supply ideally

sulted for two-way radio and . I
security systems having 12V ST R I K E IT R l C H
OC supply requiremems [}

NDTE: We have a wide range ot supplies 10 suit nearly every
application. Nosey on In and see ‘em soon! We have a wide range of renowned

Bounty Hunter metal detectors.

February Speciak Now you can get out prospecting
DON'T MISS OUT! for gold or treasure. Our models

fnstrument cabinets ideal for Instrument Ccases, power range from the Inexpensive for

% supplies or bench lest insirumente those making a start, to
IC1 norm $4.95 professional modsls for big
All 5W only 25¢ ea. rg: ::r':‘ ss":‘zio paydirt — eg Model 840

All W only 75¢ ea. Feb only $10.50 $269-00

DAVID REID ELECTRONICS PTY LTD

P.O. BOX Q1 03 Sdeey 2000 "y bonkcord
127 York St Sydney Phone 296601 WE TAKE [ ==
BANKCARD (™™

WE HAVE YOUR GOODIES — COME ON IN TODAY — DON'T MISS CALLING IN ON US

volts 1 Waett

1

BB AP,
SR npema e

WE ARE THE HEART OF ELECTRONICS IN AUSTRALIA — MAKE SURE YOU SEE US FIRST! — WE'RE ELECTRONICS
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Project 466
‘The Brute’ — develops 300W

into 4 ohms, 200W into 8 ohms!

Barry Wilkinson

For many audio applications there’s no substitute for sheer
power — low efficiency speakers, outdoor sound systems, or
maybe you like the full flavour of the dynamic range afforded
by a high power amp. Whatever your requirement — this
‘super power’ module should fill the bill.

START HERE
Do not pass ‘go’, do not spend $200

THIS IS a relatively expensive
project, compared to our previous
amplifier modules, the ET1-480 and
the more recent ETI-470. It is not
recommended for beginners or inex-
perienced constructors. Although we
have included protection for the
output devices in the desigm it is
obviously impossible to protect
against circumstances which we
cannot forsee. Follow the assembly
and advice given in this article
— especially regarding heatsinks
and power supplies etc, and you’ll
be well assured of success. We must
stress that any deviation from this
design, other than the variations
suggested, you do at your own risk.

If this is your first experience
with such high power don’'t be
embarrassed to follow the instruct-
ions slavishly until you are familiar
with the unit and the get ‘feel’ of
the technology. Check everything
as failures can be disastrous, not to
mention spectacular, if something
goes wrong.

If we haven’t put you off by this
stage — read on |

SPECIFICATIONS — ETI 466 Input sensitivity
8 ohm load
Power output 4 ohm load
8 ohm load 200 watts RMS
4 ohm load 310 watts RMS Total harmonic distortion
Frequency response Damping factor
20 Hz to 20 kHz +/- 0.5 dB 20 Hz - 3 kHz
5 kHz
Hum and noise 10 kHz
re 200 W into 8 ohm -105dB 20 kH>

1V for 200 W output
1V for 300 W output

see graph
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HI-FI AMPLIFIERS are becoming more
and more powerful, and with good rea-
son. Modern recordings, especially direct-
cut discs, have a useful dynamic range
approaching 40 dB between the quieter
musical passages and the peaks of the
crescendos. If the quieter passages are
played at a power output of 100 mW,
which is not untypical in a domestic
environment, to faithfully reproduce
the full recorded dynamic range of a
good record without clipping the peaks
would require an amplifier capable of
delivering 1000 watts! This, coupled
with the current trend amongst some
manufacturers to build speakers having
quite low efficiency, plus the number of
people who like their music loud (and
undistorted) makes the case for high
power amplifiers very strong indeed.

Past amplifier projects have generally
been limited to output powers of 50
watts or so. Designed around cheap,
readily available transistors, they have
proved very popular. We have done the
occasional 100 watt amplifier and once
described a ‘bridge’ amplifier capable of
delivering 200 watts into an eight ohm
load, rather than design an amplifier
using expensive, hard to get transistors
for that power level.

To gain a worthwhile improvement
in subjective performance over an amp-
lifier of 50 watts output, we must go
for a four times increase at least, to 200
watts, as the ear has a logarithmic
response, and anything less is barely
noticeable. That might be stating the
case a litde simply, but it conveys the
general idea.

Over the past six or seven years
we've had many requests for a high
power amplifier, but for the reasons
stated previously, we have decided
against it. It would have been possible
to design a unit using a large number of
readily available power transistors in the
output — in fact, one design we have
seen used a total of 24 devices in the
output stage! Difficulties for the home
constructor in this approach are obvious,
regardless of expense.

For various reasons, a bridge amp-
lifier was ruled out when the design of
this amplifier was considered. Hence, a
plentiful source of suitable output
transistors was first sought.

There are really not too many
transistors available that meet the
requirements. Firstly, adequate safe
operating area (SOAR) is of prime
importance. Next, and probably of equal
importance, is availability. Let’s have a
look at the SOAR problem first. Some
high power transistors don’t compare
too well with the ubiquitous 2N3055

300 wartt @mpﬂﬁﬁﬁ_@[r

M L0 T T
T A i IE 1
L) ! 1 4 + B
DISTORTION OF 1kHz
4 VERSESPOWER OUTPUT _+._,,_,_' ‘.
% L ‘-I—+-.-.— ——t— L v—«‘— l—“» —+— 11T £
z |
2 I GO’:NL(:)AA |
Q 1\ 1 |
] 1 H :41;4_&:&::_— A
o —t e — -
® 4 |6 I e— 4 S aus —
= 88| L N — T .t
44 — 4 _r DS —— - 44— —_—
= —+ } — 2 -80nM LOAD—(—
0.024— - —l 114 ~+ — -+ — - —l
| |
M.;Lll | ELLI RN | SR I
002 0.1 1 10 100 200 300

POWER (WATTS) @ 1kHz

Total harmonic distortion versus power output at 1 kHz. The ‘bump’ at around 1 W is due to
the output stage changing from Class A operation to Class AB operation.

(and its complement, the MJ2955)
when operated as an amplifier. Take a
look at the set of curves plotted on the
accompanying diagram. This compares
the safe operating area curves of a
number of power transistors. Operation.
of any power device must be confined
to the area inside the device’s curve at
worst case. If the current/voltage
operating point is allowed to fall outside
the area of the SOAR curve during any
part of the operating cycle for the
device, it will be destroyed — with
amazing rapidity. Now, the 2N3773 and
M]802 transistors have been around for
some time and at first glance would
seem good choices for a high power amp,
but note that their SOAR characteristics
are not much better than the 2N3055.
In fact, at 40 V (Vcc) the MJ802 is
actually worse. In contrast, the MJ15003
is quite a long way outside the curve for
the 2N3055 and therefore has a much
higher power rating when used in an
amplifier. Hence, the MJ15003 and its
complement — the MJ15004, were
chosen as the output devices for this
design. Secondly, these transistors are
widely used in industrial applications
and are available from a number of
sources, thus they meet the availability
requirement. See Shoparound on page
93 for more information.

Another problem that arises with a
design such as this is protection for the
output devices. Amplifiers using tran-
sistors such as the 2N3055/MJ2955 can
easily be protected with a fuse. In high
power amplifiers where supply rails of
60 — 70 volts are necessary, the energy
available (from the filter capacitors)
will easily destroy the transistor and the
fuse — in that order. The answer is to
use electronic current limiting in the
output. This adds complexity, but is
cheap insurance against accidental (or
deliberate!) abuse. The curve showing
the limiting effect on the SOAR charac-

teristics of the MJ15003 for the protec-
tion network used in this amplifier is
shown on the diagram with the other
SOAR curves.

The main cost of the amplifier is in
the output stage, transformer and heat-
sink. We therefore decided to go to a
slightly more complex input stage to
improve the performance. This type of
amplifier usually uses a Class A driver
which introduces second harmonic dis-
tortion. By using a complementary-
differential input circuit we have been
able to eliminate the Class A driver and
therefore kept the second harmonic
distortion very low indeed. The distor-
tion curve shows the distortion is well
under 0.1% until almost full power out-
put. The ‘bump’ in the curve around
one watt is the point where the output
stage changes from Class A (peak out-
put being less than the bias current) to
Class AB operation. 'S

Comparison between the Safe Operating
Area characteristics of a variety of trans-
istors, including the MJ15003 used in the
output stage of this amplifier.

SAFE OPERATING AREA {SOAR} FOR
SOME COMMON TRANSISTORS

AMPS. I 1 I |
30'——*—

[ 8]
1
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m'u‘o COn ... the easily applied and

economical microcomputer for people with imagination

Do useful and interesting things with your computer.
MicroCon makes it possible and not just because it is easily
programmed and operated. A host of optional plug-in
interfaces are available which let you ‘talk’ to the real world.
Virtually no knowledge of computers or electronics is
required for you to put MicroCon to effective use.

Existing Interfaces allow you to monitor variable inputs like
temperature, humidity and position. Also they let you control
motor speed, or switch lights and solenoids. Maybe you
already have a computer system. If so, then MicroCon could
act as an intelligent controller taking commands from your
computer.

e P 10 T ot MicroPro Design Pty.Ltd.
relevant information.
PO Box 153, North Sydney, NSW 2060.
Phone: (02) 438-1220
Dealer enquiries welcome. J

/ S PERSONAL & DOMESTIC COMPUTERS, PARTS & ACCESSORIES
386 QUEENS PARADE FITZROY NORTH Victoria 3068 Tel:(03)481 1975

Cottage Computers

a division of Embryonic Systems Pty Ltd.

Now in stock: Clare C70/MGP ASCII Keyboards
m RAYDATA 2KD2 Addon Memory for 6800D2
D2C1 Game Cassettefor 6800D2
GREENCORP C10 Computer Cassettes

central Data Ring or call in for our BLUE STAR Specials
We are an INDEPENDENT Computer Shop and want your

custom to remain so....

Science of Cambridge — Sk

SBC100 SINGLE BOARD COMPUTER

MIGIDNN

* Fully self contained microprocessor system

* Based on the powerful Z-80

* 1K RAM

* Sockets for 8K or 16K PROM

* Serial port — synchronous or asynchronous

* Parallel input & output port

* RS232 and 20mA interfaces

* Four channel counter/timer with vectored interrupt

o .
Microprocessor Systems, Software Rrogrammable baud rate Excellent value at $260 kit,

Development, * Power-on jump $325 assembled & tested.
Sales & Servicing. * S100 bus, plus many more features
Also Available. RS$232 to 20mA CONVERTER
Versafloppy Disc Controller S175 kit $230 bullt & tested ~ AAllows any two pieces of computer equipment with differing
Video Display Board $319 kit $390 built & tested interface requirements to be connected together. Built in an
CP/M Disc Operating System $125 built & tested attractive, hard wearing ABS plastic case, it has 3 DB25 connectors,
Monitor for SBC100 $ 50 one being 4 switchable RS232 printer output. LEDs indicate
data transfer information. Designed and built by MICROTRIX. Trade

Prices plus 15% sales tax where applicable and postage (55 max).
Send for more details on any product.

MICROTRIX PO Box 29 Essendon, 3040 or Lot 4 Bingley Ave. Hurstbridge, 3099. AH (03) 718 2581.

enquiries welcome. $135 built & tested.
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SOANAR ELECTRONICS PTY.LTD. 50455

A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP  Jhheb oo

30 Lexton Road,Box Hill Vic..3128,Australia. 2890661 WEST AUST: 3819522
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Q8 MOUNTED IN HOLE

Project 466
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The complete amplifier, including the
power supply components and output
transistors, is assembled on a single pc
board. An aluminium bracket holds the
output transistors conducting heat from
the output stage to the heatsink. Only
three sets of external connections are
made to the pc board; input, output and
power supply ac input from the trans-
former.

Start the construction by making the
aluminium bracket shown on page 53.
We used two length of 3 mm angle
which may be purchased from Alcan
Handyman stores. This bracket is 3 mm
thick and two must be placed back to
back to make the required 6 mm
thickness for adequate thermal cond-
uction to the heatsink assembly. If
you elect to use a Philips 65D6CB heat-
sink (sce the box on ‘Heatsinks'), a
single 6 mm thick angle extrusion can
be used, fixed to the flat side of this
heatsink.

The easiest way to make the bracket
assembly and ensure correct alignment
of all the holes is to cut the two
lengths of angle somewhat longer than
necessary. The extra length will be cut
off later. Clamp the two pieces back to
back and drill a small hole at each end
so that they can be clamped together
with nuts and bolts through this excess.
This allows you to shift the bracket
assembly in a vice or what have you
without getting them out of alignment.
Next, mark out the position of the
transistor holes (use the pc board as
a guide if you have it to hand already)
on the broad side of one bracket and
then the holes in the narrow side —
the latter secure the bracket assembly to
the heatsink. Use a scriber or other
sharp-pointed instrument. Then drill the
holes.

The hole for the thermal feedback
transistor (Q8) must be a neat fit. The
best way to accomplish this is to drill
a slightly smaller hole and carefully
enlarge it with the correct size drill. A
reamer gives a conical hole and is not
really suitable. Those holes marked ‘C’
on the bracket drawings can be tapped
to take a 4 BA bolt if you plan on
using the sheet metal heatsink desc-
ribed later.

Once you have drilled all the holes
in the bracket assembly, cut off the
excess at each end and file the edges
smooth. Also, ensure that no ‘burrs’
are left on the lips of each hole.
Chamfer then with a large drill held in
your hand.

The next step is to make the heat-
sink assembly — that is, if you’re not
using one of the commercially-made
alternatives suggested.

If you have access to a sheet metal p

|

® S00wattt amplifier

—®

Dimensions and bending
details for the sheet

metal heatsink assembly
we used.
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There are several alternatives you can
choose from for heatsinking the
amplifier output stage. The heatsink
described, and shown in the front
cover photograph, was made from
sheet aluminium and has a thermal
rating of 0.56°C/watt. This is the
rating we recommend for any heat-
sink if the amplifier is to drive a four
ohm load, particularly for pop group
use. If it is driving an eight ohm load
in typical domestic use, half the fins
may be left out (every second one
— the yellow ones!) resulting in a
thermal rating for this heatsink
arrangement of 0.75°C/watt.

The nearest equivalent in a
commercially-made heatsink is a
140 mm length of Redpoint R type
— which nobody (to our knowledge)
has had the foresight to stock in this

HEATSINKS

country. Tch, tch.

The Philips 65D6CB heatsink has
a rating of 0.65°C/watt and would be
suitable for this amplifier in most
applications, except for a pop group
with four ohm loudspeakers, uniess
fan cooling is added.

A heatsink with about 1°C/watt
rating and substantial fan cooling
is another alternative.

Remember that dissipation in the
heatsink will be about 200 watts at
full power output. That means a
temperature rise of 110°C above
ambient if the amplifier is run
continuously. Poached eggs anyone?
Temperature rise with music or
intermittent use is considerably less,
of course, as average power
dissipated is much lower.
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INCLUDING -
25 watt Amp

Bucket Brigade Delay

Inside

Simple 25 watt amplifier
General purpose preamplifier
Bucket brigade audio delay line
Stereo rumble filter

Over led

Active crossover

Silent A-B switch

Simple compressor expander
Din connectors

Tape noise limiter

Audio Limiter

ETI| master mixer

High power PA/guitar amplifier
Line amplifier

Stage mixer

Audio spectrum analyser

AND MORE!

A collection of the top audio projects
from Electronics Today for the
audiophile who wants good sound
at a good price plus the satisfaction
of having built it himself.

$3.95 plus 70 cents post and pack-
ing in NSW (80 cents in other states).

Order from:—

Electronics Today International
Subscriptions Department

15 Boundary St

Rushcutters Bay NSW 2011

Also available in néwsagents and
selected electronics suppliers.
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Project 466

Leave Q7, 8, 9, 10 and Q11 plus the
output stage devices Q12, 13, 14 and
Q15 until last. Be careful with the
orientation of the diodes.

Now you can assemble the heat-
sink bracket to the pc board, plus
Q7 to Q15 inclusive.

First smear heatsink compound on
the two mating surfaces of the bracket
assembly. Note that insulating washers
are used on all the transistors, Q7 to
Q15, mounted on the bracket assembly
(except Q8 of course). Smear both
sides of each washer with. heatsink
compound. Place the bracket pieces
on the board — component side —
and secure Q7, Q9, Ql0 and Q11 with
nuts and bolts. Only tighten the nuts
finger tight at this stage. Now, take the
whole board and place the bracket ends
against a flat surface — such as the flat
heatsink fin — and juggle the brackets
until the end faces are flush. Check that
all holes line up and then tighten the
nuts and bolts.

The TO3 power transistors Q12,
13, 14 and Q15 may now be assembled
to the bracket and pc board using the
accompanying assembly diagram as a
guide.  We used spaghetti insulation to
sleeve the bolts hut pieces of heat-
shrink tubing would be better.

Don'’t solder any leads yet.

Allow time for the heatsink comp-
ound to spread under compression
and finally tighten all nuts. Last of all
insert Q8. Smear the inside of the hole
it sits in with heatsink compound to
ensure good thermal contact.

Now you can solder all the transistor
leads.

Check the component placement
against the overlay now, just to ensure
all is in order. If you wish, you can test
the amplifier up to the driver stages for
correct operation before assembling the
unit to the heatsink. Remove the fuses
before applying ac input from the
transformer. Refer to the ‘powering up’
procedure. If there are any problems,
look for errors in component place-
ment or orientation — particularly
with diodes. If all is well, assemble the
module to the heatsink and you’re
ready for the big test.

Powering up
The set of output transistors are expen-
sive to replace, therefore we recommend
you follow this test procedure in the
interest of conserving supplies of same.
The power supply ac input should
be connected to the transformer (see
the overlay) but no power applied.

You'll need a multimeter of at least
20k ohms/V sensitivity.

1) Remove the two fuses.

2) Solder a small link across C11.

3) Solder a wire between this link and
the output pad.

4) With no load connected and no
input signal, switch the power on.

5) Check the supply rail voltages.
These should be about 68 volts each
(plus and minus).

6) Check the voltages on the cathode
of ZD1 (should be about +37 V)
and the anode of ZD3 (about-37 V)
with respect to O V.

7) If these two voltages differ with
respect to each other by a volt or so,
check other voltages around the
input stage to determine the reason.

8) Check the dc voltage on the output
(with respect to 0 V). It should be
within 20 mV of zero.

9) Inject a sinewave signal into the
input at a level of about 20 mV
(RMS). Don’t use a higher input
level. Output should be 1 V RMS.

10) Switch off the main power and
allow the filter capacitors to dis-
charge. Remove the input signal.

11) Solder a 10 ohm %W resistor
across each fuse holder. Rotate the
trimpot RV1 such that it is set at
maximum resistance. Remove the
short across C11 and the link from
there to the output pad.

12) Switchon. .. ... .. if the 10 ohm
resistors immediately vaporise you
either have a short or some fault in
the output stage!

13) If all is well, check the dc output
voltage. It should be near zero.

14) Measure the voltage drop across
one of the 10 ohm resistors placed
across the fuse holders and adjust
RV1 to give a reading of 1.0 V.

15) Switch off, allow the filter capa-
citors to discharge and remove the
two 10 ohm resistors. Replace the
fuses.

16) Connectsuitably rated loudspeakers,
warn the neighbours, connect a signal
source to the input (turn down the
volume), switch on the power and
put the amp through its paces.

At this stage we’ll leave the applicat-
ions of this module up to you. No
doubt you have plenty in mind already.

We are preparing a follow-up article
for a later issue in which we may
cover such things as preamps, bridge
operation, design parameters and variat-
ions etc. For the moment, our existing
preamp designs, such as the ETI-422
and ETI-471 will drive this module
quite well.

Keep reading. [



300watt amplifier

HOLES MARKED A 4. 5mm DIA

152
- -
HOLES MARKED B 3mm DIA 2
HOLES MARKED C TAP 4BA OR 4mm DIA r = < | o B 3 R S
ALL OTHERS 4mm DIA 4 L
': i —c AC e c i I
MATERIAL 40 x 12 x3 ALUMINIUM ANGLE EXTRUSION ——— o — o< ¢ ol B |
12
L K2 19_' 33 41.1 66 815, % 1S, 127_1
1
I e ——— - = e o
l Fr, 3 o @ 3 I
NA 1 l 3.5
P ® 35 & 2
201 < 2] & 3
¥ o © 8 3 ks 235
| . & & &£ &0 & & |ms
Drilling details for the heatsink bracket il e ] Sr—Lty L E Dl Rl Bl T G A T e 4§ T
assembly. All dimensions are in millimetres. J -‘j _1 J I
Suitable aluminium angle stock is available [ S - e )
from Alcan Handyman stores. MAKE 2 OPPOSITE HANDS 95 21 375 49 61 71 83 977 1100 125 135 145
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4000 .25
40018 .25
4001A .25
4002 .25
4006 1.10
4007 28
4008 1.00
4009 46
4010 4
4011 .25
4012 .22
4013 .37
4014 1.10
4015 .90
4016 45
4017 .90
4018 1.10
4019 .60
4020 1.10
4021 1.10
4022 1.05
4023 .25
4024 «72
4025 .25
4026 -
4027 d
4028 .90
4029 1.20
4030 .40
4031 2.20
4034 3.00
4035 .30
4039 .70
4040 1.05
4041 1.05
4042 .70
4043 70
4044 .70
4046 1.20
4047 1.20
4048 .50
4049 40
4050 45
4051 90
4052 .80
4053 .80
5060 1.20
4066 .60
4068 35
4069 25
4070 .35
4071 25
4072 .35
4073 .30
4075 .30
4076 1.20
4077 .35
4078 .40
4081 .30
4082 .40
4089 1.00
4093 .60
4503 .60
5407 .60
5410 1.10
4511 1.00
4512 1.10
4514 2.50
4516 1.40
4518 1.00
4519 .55
4520 1.10
4522 128
4527 1.20
4528 1.25
4529 1.60
4539 1.60
4541 1.60
5443 2.00
4553 5.50
4555 1.00
40097 .95
40098 .95
40175 1.00
74C SERIES

74C00 .25
74C02 .25
74C04 5
74Ccs8 25
74C10 25
74C14 .50
74C20 .30
74C30 .30
74C32 .30
74C42 1.10
74CA48 1.55
74C73 .75
74C74 60
74C76 .75
74C83 1.40

54 — February 1980

74C932

80C SERIES
MM80C95
80C96
MM80C97
80C98

LINEAR
LH0002
LH0022CD
LHO0042CH
LHO0070
LH0071
REF02CJ
TLO71
TLO72
TLO82
LM0091CD
LH0094CD
SAK140
UAA170
UAA180
TCA220
LM301
LM301-H
LM304-H
LM305-H

LM379
LM308 8 PIN
Lm380 14 PIN
LM381A-N
LM381N’
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LM565
LMS6SCH
NES566
LMS67
NES71
TBA641BX1
TBA641B11
LM709-LN-8
LM709-14PIN
UA710CA
LM710-CH
711
UA711-H
UA716HC
723
LM723CH
LM725
LM733
UA739

741
LM741-H
UA747

2

LM2902
LM2917 8 Pin
LM2917
CA3028
LM3039
CA3046

LM4250
UA4558TC
MMS837
LM7555
MC10116L
LF13741
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7408 SERIES
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TRANSISTORS
2N301

2N657
2N930
2N1613
2N1711
2N1893
2N2219A
PN2222
2N2222
2N2463
2N2484
2N2646
2N2647
2N2894
2N2904
2N2905
2N2906
2N2913
PN2907
2N3053
2N3054
2N3055
2N3301
2N3440
2N3502
2N3503
2N3563
2N3564
2N3569
PN3565
PN3566
PN3567
PN3568
2N3638
2N3639
2N3640
2N3641
2N3645
PN3642
PN3643
PN3644
2N3646

BC5478

BCS548 .12
BC5488B .18
BC549 .12
BCS49C .18
557 .16
BC558 16
BC559 .16
BC637 25
BC638 36
BC639 30
8C640 .30
BCY70 4
BCY71 .85
B8D115 1.50
BD135 .50
BD136 .50
8D137 40
B8D138 40
8D139 .40
BD140 40
8D235 &5
B8D234 .50
8D237 .50
BD262 1.20
BD301 55
8D302 57 4o}
B8D263 1.25
8D435 .70
8D646 1.70
BD647 1.80
BD675 .80
BDV64B 3.00
BvD658 3.00
BF115 .50
BF173 70
BF 180 60
BF195 30
BF198 .15
LF199 15
BF336 .80
BF337 80
BF458 90
BF494 .20
BF X85 5
BFYS50 90
BFY90 1.30
BSV17 1.00
BU1l26 3.00
8U208 4.50
BUX80 7.90
FT2955 1.40
FT3055 .75
MEL12 .90
BU326A 3.40
MJ2955 .75
MJ4032 7.40
MJ802 3.40
MJ4035 6.90
MJ4502 3.70
MJE340 .90
MJE350 1.20
MJE700 1.30
MJEBOO 1.00
MJE1101 2.20
MJE2955 .90
MJE3055 .90
MJE3521 55
MPF102 40
MPF131 1.20
MPSAO05 .20
MPSA14 .30
MRFA475 4.40
MPSAQG2 .60
TIP318B 75
TIP31C 60
TIP328 .75
TIP32C W75
TIP33A 1.10
TIP34A 1.20
TiP24B 1.50
TIP428 1.10
TIP110 1.30
TIP120 1.30
TIP2955 .80
TIP3055 .80
VMP4 28.00
VNBSAF 2.50

MICRO CHIPS

ADCD 800 12.00
DACO 808 2.00
2102 200NS 2.00
2101 350NS 2.00
2102 450NS 1.20
2102 650NS 1.20
2111 8.60
2114 150NS 11.15
2113 300NS 6.30
2114 450NS 5.90
8 to 31 5.60
32 Up 5.40
2513 12.40
2516 55.00
2532 74.90
2650 27.00
2708 8.50
2716 33.00
4116 12.00
5101 9.00
55101 5.50
MMS52030 14.50
MM5204 12.50
MMS5220 7.20
MMS303N 4.10
MM5307 18.00

MM5309 6.50
MM5312 9.00
MM5369 2.50
5387 8.50
MM5395 6.50
MM5740 15.60
6502 10.50
6508 5.50
6520 5.50
6522 10.00
6532 17.00
6551 17.00
IM6561 4.50
MCM6574 19.60
MCM6575 9.20
MC6800P 9.00
MC6802 13.60
MC6808 12.50
6810A 4.90
6820 5.50
6821 6.00
6850 5.15
6852 6.40
7106 12.90
7107 15.00
7210 13.20
LS7220 6.00
8035 27.00
INS8050 15.00
INS8080 8.00
P8085 25.00
8155 22.0
8156 22.00
8205 5.00
Pg8212 4.00
8214 8.00
8224N 5.50
8224 7.50
8228 9.50
8238 8.00
8243 8.00
8251 INTEL. 14.00
INS8251 6.50
8253 19.50
8255A 8.60
8295 5.00
DM8578 .50
AY-5.2376 19.56
MMS104N 10.00
MM55106N  10.00
MM57160 7.50
OPTOCOUPLERS
MCT2 .80
MCT6 3.30
MCT275 1.50
MCC671 3.00
4N28 .85
4N33 1.20
4N26 .85

ZENER DIODES
E23 Range

400MW w112
1 Watt .23

CAPACITORS

Polyester
100V-250V
001-027 0
033-056 .11
068-1
12-22 .25
0.27uf 30
0.33uf .30
0.39uf 4
0.47uf 4
.56,.68,.82 .50
1,1.2,1.5 1.00
1.8uf 1.00
2.2uf 1.20
3.3uf 2.00
4.7uf 3.40
1.C. SOCKETS
8 Pin .20
14 Pin 25
16 Pin .28
18 Pin .45
22 Pin 55
24 Pin 65
28 Pin 70
40 Pin .80
FUSES
3AG
1-9 .09
10+ .08

VOLTAGE REGULATORS

' MAN74A 3"CC Red 2.20
78L05 5V 100mA .40 MANS2A  3"CA Green 3.40
LM341P.-5 .5V 500mA .80 MANS82A 3''CC Green 3.40
7805 .SV 1A 1.00 MANS82A 3"CA Yellow 3.40
7905 .5V 1A 1.70 MANS84A 3"CC Yellow 3.40
LM309K SV 1A 1.20 MAN6740 56''2 Digit
7805K S5V 1A 2.10 CC Red 3.60
LM323-K .5v 3A 6.30 MAN8610 Red 3.30
78HOSKC .5V 5A 6.10 MANB8640 Red 3.30
LM341p-8 .8V 500mA .80 TIL306 12.00
78L12CP .12V 100mA .40 DL704 3"'CC Red 2.20
79L12 .12V 100mA .65 DL707 3'""CA Red 2.30
LM341P12 .12V 500mA .75 DL747 63''CC Red 3.40
7812 A2V 1A 1.00 DL750 63''CC Red 4.00
7912 12v 1A 1.40 FND357 362''CC Red 1.30
7812KC A2V 1A 2.15 FND500 5"CC Red 1.30
7912KC .12V 1A 2.60 FNDS507 5'"CA Red 1.50
79H12KC .12V 5A 6.00 FND800 8" CC Red 3.00
78CBUC .13.8V 2A 2.20 FND807 8"CA Red 3.40
78CBUC .13.8v 2A 2.90 SEL521 CC Red 2.80
78L15 .15V 100mA .35 NSB7881 CC 4 DIGIT
79L15 .15V 100mA .65 MUX Red 10.60
LM341P15 .15V 500mA .80 NSN781 CC2DIGIT
7815 .15V 1A 1.00 MUX Red 4.90
7915CT 15V 1A 1.40 FNAS5220 CC2DIGIT
7915KC 15V 1A 2.60 MUX Red 3.40
78H15KC .15V 5A 6.10
78L18 .18V 100mA .35
LN A ) PP
L 100mA 739 sl I
79L.24 .24V 100mA .65 | T10681 200V 4A -70
7824 .24V 1A 1.10 cl068 200V 4A .80
LM317T .ADJ1A 2.40 | C106D1 400V 4A -50
LM337T .ADJ 1A 3.80 | C106E 500V 4A 1.00
LM317K .ADJ 2A 3.47 C122D1 400V 8A 1.20
LM337K .ADJ 2A 5.00 | C122E 500V 8A 1.50
LM350K .ADJ 3A 8.40
78HCKC .ADJ 5A 7.00
78P05 .5V 10A 7.50 TRIACS & DIACS
2N6073 400V 4A 1.40
BRIDGES 4 a
VMag"  400v1ADIL 1.00 | SE1338 200veA 3:50
wo2 200V 1.5A .50 ST2 .30
Ws., seviim 38 |3
SA 4
KHPCO02 200V 3A 130 SC151D 500V 15A 2.10
KBP602 200V 6A 1.60
KBP604 400V 6A 1.90
KBP606 600V 6A 2.40 OPTO LEDS
KHPC1002 200V 10A 2.60 .LED Red Rectangle 22
KBPC1004 400V 10A 3.20 LED Green Rectangle .30
KBPC1006 600V 10A 3.20 LED Yellow Rectangle .25
MDA3501 100V 35A 3.20 133 Red Chrome 1.00
MDA3502 200V 35A 3.20 133 Amber Chrome 1.30
MDA3504 400V 35A 3.40 133 Green Chrome 1.30
LED Red Standard .13
DISPLAYS LED Green Standard .20
MAN2A 3" Red LED Yellow Standard .20
Alpha Num 6.30 SAR3431 Red Miniature .16
MAN72A 3"CA Red 2.20 Cs205 Green MiIniature .25
a \TH
ASSORTED PARTSW
K
. FREE PAC DERS OVEBt ches, Resistors:
. S)En ’
juding IF Coils- SELEE s, ete)
(lnC CapacnO\'S.

Variable

Please note: -All prices include sales tax; offer is
current till 7th of March, 1980; backorders will be
accepted if stock is not available at time of ordering;
all prices are correct at time of printing; E&OE.

SHOP HOURS: Mon-Thur, 8am to 6.30pm
Fri, 8am to 8.30pm
Sat, 8.30am fo 12.30pm
MAIL ORDERS: PO Box 135, Northcote, Vic. 3070.
Minimum pack and post $1.00.
Send 50c stamp for catalogues and other specials.

499 HIGH STREET,
NORTHCOTE 3070

PHONE
(03) 489-8131

ETI
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MULTIMETERS

3001 a competitive meter with fuse
protection. and an additional Battery Test
Calibration facility for speedy checking of small
batteries (calcutators etc). A temperature piobe
is available as an optional extra with a range
ot ~50°C to +200°C

D.C. VOLTAGE

Full Scale Value 0.25/2.5/10/50/250/1000V

Accuracy £ 3% of rated vaiue

internal Resistance 20000V

D.C. AMPERAGE

Full Scate Value 0.5/10/250mA

Accuracy £ 3% of rated value

Voltage Drop 250mV

A.C. VOLTAGE

Full Scale Vaiue 10/50/250/1000V

RESISTANCE (OHMS)

Full Scale Value 3x/30k/300k0 (R 26M)
DIMENSIONS

130 mm H. x 90 mm W. x 53 mm D. wexght 305¢
ACCESSORIES

Carry case, test leads. spare fuse

3010 an ultra sensitive meter~100,000/V
(Max). Includes D.C. polarity selector switch,
relay and fuse protection, a taut band movement

plus an output terminal foi dB readings

D.C. VOLTAGE

Full Scale Value 0.1/1/2.510/50/250/1000V

Accuracy * 3% of raled value

Intemal Resistance 100.0000/V.

D.C. AMPERAGE

Full Scale Vaiue 10u/1001/1/10/100/500 mA £10A

Accuracy £ 3% of rated value

Votlage Orop 100 mV. 250 miv.

A.C. VOLTAGE

Full Scale Value 10/50/250/50011000V

Accuracy £ 3% of rated value

Internal Resistance 10,0000V

A.C. AMPERAGE

Fuil Scale Value 10A

Accuracy = 4% of rated vaiue

RESISTANCE: (OHMS}

Full Scale Value 2/200k/2mv/20m0 (Rc 200)

Accuracy £ 3% of scale length.

LOW FREQUENCY OUTPUT {DECIBELS}
20 -36d8

DIMENSIONS

170 mm H. x 126 nun W. x 70 mm 0. Weght —690g

HROWE H. ROWE &CO0. erv..mo.

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

HIOKI TESTERS
all with the backing of

H. ROWE & CO.

3003 a high sensitivity meter with fuse
protection, taut band movement and mirror scale.
A.C. 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 30.000(LV

D.C. AMPERAGE

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

AC VOLTAGE

Full Scale Value 10/50/250/1000V

Accuracy £ 3% of rated value

Internal Resistance 13,5000V

A.C. AMPERAGE

Full Scate Value 10A

Accuracy * 4% ol rated value

RESISTANCE [OHMS)

Full Scale Value Sk/50k/500k/5m ) (RcS0N )
Accuracy * 3% of scale fength

LOW FREQUENCY OUYPUT (DECIBELS)
Full Scale Value -20 -

Accuracy = 4% of rated value

DIMENSIONS

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

Carrv case, lest leads. spare fuse, aligator chp

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 Sranges. With auto faciily

200 & 2000 mV ranges: acc. £ 0.3%dg £ 0 1%L.s. = 1dgt
20-200Volts 1ange” acc. » 0.5%dg = 0.1%ls. = idgt
200 & 1000 V ranges. acc. * 1.5%dg + 0.1%.s. + 1dg!
D.C. AMPERAGE 4 ranges. With auto facili

200 & 2000 pA ranges: acc. + 1.0%dg + 0.1%!s. « 1dgt.
20 & 200 mA ranges. acc. + 10%dg * 0.1%ls. & 1dgt
A.C. VOLTAGE 5 ranges. With auto facility
2000 mV range: acc.  0.3%dg * 0.2%s * 1dgt
20-200 Volts range: acc. & 08%(0 2 07%s. & 1dgl
200 Volts range: acc. > 1.7%dg * %B%L;. + 1dgt
1000 Volts ran Re acc. * 1.7%dg + 0.3%s + 1dgt
A.C. AMPERAGE 4 ranges. With auto facifity.

200 pA acc. » 1.3%dg + 10%Ls. = fdgt

2000 uA acc. *+ 1.3%dg + 0.2%s. + 1
20&200mAvan%s acc. » 1.3%dg = 07%s. = ldgt
RESISTANCE (OHMS) 6 ranges. With auto lacnny
200 & 2000{) ranges acc. ¢ 05%dg - 0.1%ls. + 1dgt
20 & 2000k(1 ranges - acc ¢ 0.5%109 > 0.%%ds. - ldgn
2-20m{) acc. = 0.7%dg + 0.2%fs. - 1dg!
DIMENSIONS {Approx

15t mmH. x 100 mmW. x 'SﬁmnD Weight 470g

CLAMPTESTERS

3101 Dustproot 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% of rated value

A.C. VOLTAGE

150/300/600 v

Accuracy 3% of rated value

RESISTANCE {OHMS}

0-1k ) (Centre 300

Accuracy +3% of scale length
DIMENSIONS

210 mm H. 86 mm W. 42 mm D. Wexght 400 q.
ACCESSORIES INCLUDED

Cary case. lest leads. spare tuses, alligatos chp,

3206 DIGITAL CLAMP

TESTER A -Field Etfect” type liquid crystal
display ensures good contrast for low power
consumption-approx. 100 hours continuous use
with alkatine batteries. Features inClude auto
1ange selection. peak hold and display hold
tacilities.

READING RANGE

AC. AMPERAGE

0-20 amp range, 200 and 1000 amps max.

AC. VOLTAGE

0-1000 volts.

RESISTANCE }G'IMS) 0-20000
DIMENSIONS.[Approx)

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

Carry case, test leads, spare fuse. affigator clip.

SOLE AUSTRALIAN AGENTS

adelaide
melbourne

brisbane

perth sydney



Project 152

Capacitance meter features
linear scale and low cost

This is the third instrument in our series of simple, inexpen-

sive, look-alike test gear projects.

D.C. MILLIAMPERES

WE FIRST published a capacitance
meter project almost two years ago. The
Linear Scale Capacitance Meter, Project
136, (ETI, March 1978) enjoyed a
certain amount of popularity at the
time it was published, but ran into a few
snags. Unfortunately the edgewise
mounting meter became difficult to
procure as did, later, the case. Also, the
meter required calibration by hand.
Correspondence from a number of
readers also suggested extending the
range of the instrument to enable
capacitors up to 10 uF to be measured.

So, when we were considering our
current range of simple, inexpensive
test gear projects, the old linear scale
capacitance meter was an obvious
candidate for revamping to include in

the series. Phil Wait took it in hand and
here it is — the all-new, singing-dancing,
lemon-fresh Linear Scale Capacitance
Meter!

This unit has been constructed using
the same type case, meter and range
switch as the two previous projects in
the series: the frequency meter,
ETI-150, and linear scale ohmmeter,
ETI-151. It can be powered from

Roger Harrison

internal batteries or a small plugpack.

Since constructing the original
project, the writer has been consistently
amazed at how often it has been used.
When considering the purchase or
construction of test instruments, most
people take resistance measurement
for granted — but, in so many
applications, capacitance measurement
comes a good second.

SPECIFICATIONS — ETI 152

Capacitance ranges (full scale)
Accuracy

Calibration

Supply voltage

100p, 1n, 10n, 100, 1u — to 10u on x10
5%, estimate to 2% on meter scale

from internal capacitor, 2%
9 Vdc from battery or plugpack

ET! February 1980 — 57
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Project 152 OFF
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O—AAAA—4
R1 o = R8
b
7 R9
3 + 10n 100k
‘ b
e 1 b 3¢ R10
=T 100n ™M s
p =
ik | oV BATT
1 10M |
ov a ! , OR PLUG
R12 _|_PACK
R6 m™ -—
15 CAL ,
_c1
™ 3n3 =
STYRO 2% e C2 n R13
(SEE TEXT) = 10n Tswno 2% < 1k5
RV1 S
10k 1ImA ~
CAL FSD LED1Y
R4 -+
120R M1
R14
12R SW3 =
= A A
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HOW IT WORKS — ETI 152

A unijunction transistor, Q1, is connected
as a relaxation oscillator with a frequency
determined by R1-C1. The frequency of
oscillation in this instance is about 1 kHz.

Pulses of about 1 us duration are
produced across R4 each time the UJT
fires’’. The resistance between b2 and b1
of the UJT reduces to a low value each
time the emitter conducts. Much of the
charge stored in C1 is ““"dumped’’ across
R4 for the short duration that the e-b1
Junction of Q1 conducts.

The narrow pulses across R4 drive the
base of Q2 via R3, which serves as a base-
current limiting resistor. The pulses cause
Q2 to conduct for the same duration, that
is, about 1 us, and negative-going pulses
from the collector of Q2 drive the
“TRIGGER’’ input of the 555 timer, IC1.
This is connected to operate as a mono-
stable in this cireuit.

When I1C1 receives a trigger pulse at
pin 2, the flip-flop is set, releasing the
short circuit across Cx and driving the
output, pin 3, high, The voltage across the
capacitor then increases exponentially for
a period that depends on the value of the
unknown capacitance Cx. The period is
determined according to the formula:

t= 1.1 RrCx

— where ‘Rr’ is the range resistor, and ‘Cx’
the capacitor being measured.

At the end of the period, the compar-
ator inside the 555 resets the flip-flop

which in turn discharges the unknown
capacitor, Cx, and drives the output to
its low state.

This cyecle is repeated each time a
negative-going trigger pulse appears at pin
2 of IC1.

Thus, as the range resistor value (Rr)
is fixed, the ON/OFF ratio of the output
voltage will be determined by the value
of Cx. The ON/OFF ratio is independent
of the relaxation oscillator frequency and
trigger pulse duration.

The current measured through the
‘load’ resistor on the output (R6) of IC1
will thus be directly proportional to the
value of the unknown capacitor Cx.

The meter, M1, measures the current
through R6, the meter inertia ‘averaging’
the current.

As the voltage at the output pin swings
between about 2/3 of the supply voltage
and less than 1/3 of the supply in its
‘high’ and ‘low’ states respectively, the dc
offset is compensated for by returning
the ‘load’ current through an offset
voltage developed across RV2 via R13
from the supply rail.

Zero-setting is accomplished by making
RV2 variable. A calibration control is
provided by making a portion of the ‘load’
resistance variable — RV 1 here.

The ‘X10° switch simply reduces the
sansitivity of the meter, allowing measure-
ment of a high output pulse-on to pulse-off
ratio.

58 — February 1980 ETI

Ranges

The unit will measure capacitance from
5 pF up to 1 uF in five ranges with a
x10 facility to extend the top range to
10 uF. Full-scale values for each range
are: 100 pF;1 nF (1000 pF or 0.001 uF);
10 nF (0.01 uF); 100 nF (0.1 uF) and
1 uF — extended to 10 uF with the x10
switch.

The x10 switch actually works on
all ranges and is handy when checking
capacitors that overrange when a
particular range is selected, so that the
appropriate range can be readily found.

Different ranges can be provided by
selecting different values for the range
resistors R7 to R11. For example
47 pF to 0.47 uF (in five ranges),
4.7 uF with the x10 in, could be
obtained by changing R7 to 470R, R8
to 4k7 etc. However, the meter scale
would need to be recalibrated. As it
stands, the scale reads capacitance
directly.

The meter scale provides divisions of
5% and the actual capacitance value can
be estimated to about 2% or so, once
the unit is calibrated. Overall accuracy
will depend on the meter and the
calibration capacitor accuracy.



PARTS LIST - ETI 152
Resistors all %W, 5% (except R7~
R12)
R vl T 560k
B2 ks v e 470R
[ s, WS 1k5
R4 e o4 snlne 120R
S _one F aht 10k
ROSe"s , @ & & 1k5
RS, ol 1k 2%
REWE ) s 10k 2%
RO, 43 wine o 100k 2%
RUOL w7 5y 7 1™ 2%
B s s i 10M 2%
R 125 o i 1M 2%
R18a Mifa 1k5
RIAL L 5 i § 12R
Potentiometers
RV fetee § 10k min vert mounting
trim pot
RV& - = osite 500R lin pot
Capacitors
Cleh\a s g W'y 3n3 2% tolerance - see
text
CA e i's 10n greencap
(o | Tl ™ 1n 2% tolerance - see
text
G4 ts a8 - 100n greencap
Semiconductors
LEDTL 3% » - TIL220R or similar LED
(Ol =" | AU 2N2646, 2N2647 uni-
junction
Lo PRRE, FROeTHN BC548, BC108
ICH" o g5 'd wli 555 timer
Miscellaneous
LG WA 1mA FSD meter 60 mm
square, University TD66
or similar
BN Tt 1€ W o6 SPST miniature toggle
switch
W2, o 351 e one pole six pos wafer
switch
V3L i SPST miniature toggle
switch
SK1,S8K2 . . . screw terminals
ETI 152 pc board, 9V battery (type 216)
and battery clips, plastic case 130 mm x
130 mm x 75 mm, knobs.

Design
A pulse oscillator, Q1, running at a
pulse repetition frequency of about 1
kHz, triggers a 555 timer IC which is
connected as a monostable multi-
vibrator. The 555 in this configuration
will produce a pulse at its output, pin 3,
having a period determined by the
values of the range resistor selected and
the unknown capacitance. The lower
the value of the unknown capacitance,
the shorter the duration of the output
pulse from the 555. Conversely, the
higher the value of the unknown
capacitance, the longer the duration of
the output pulse.

The output pulse is passed through a
moving-coil meter which will integrate
the pulse waveform. The reading on the

%@ to LED1 ANODE

BC547, BC548, BCS49, BC557, BC558
D$S547, DS548, DS549, DS557, DS558

to M:l_(-f-) aD(LRh}

C1 3n3 styro

meter will thus be directly proportional
to the ratio of the time the output pulse
is on to the time it is off, resulting ina
linear relationship of capacitance to

meter reading. A low value of
capacitance connected to the ‘CX’
terminals will produce a short duration
pulse and thus a low meter reading; a
high value of capacitance will produce
a long duration pulse and a high meter
reading, as  illustrated on the
accompanying diagram.

The output pulse of the 555 swings
between values of about 2/3 of the
supply voltage (‘high’) and 1/3 of the
supply voltage (‘low’). Thus, the meter
needs to be returned to a voltage of
about 1/3 of the supply, otherwise
current would flow through it
.continuously. Conveniently, this voltage
is set by a pot on the front panel which
serves as a ‘zero set’ control. The meter
is calibrated by varying the resistance in
series with the meter, rather than having
preset range resistors. This results in
better accuracy and requires only one
preset control. The CAL. position on
the range switch is for occasional
checking. Any significant variation in
the calibration will generally indicate a
low battery.

Construction

We mounted our meter in a matching
case to our Linear Scale Ohm meter and
Frequency Meter. The front panel
layout is a little cramped but all switch-

pos 1 pos 2 pos 3 pos 4 pos 5 pos 6

[inear scale capacitance meter

to SW2 FLAT ON SIDE OF

CASE OR SHORT

LEAD.
\

A\

W1 (+9V)

to CX TERMINAL
and SW2 WIPER

X

C2 10n

0V from BATTERY
0V to CX TERMINAL

0V to RV2

C4 100n

}

PULSE l ] TIME
OSCILLATOR — —=
[]
565 QUTPUT PULSES

/ \
LowF—Lﬂ --—-ﬂ—- —-ﬂ T

Low anul
READING

555 OUTPUT PULSES

HIGH VALUE o \

Cx ’-—;j___-[ ],_.__I T..-_ 1__
HIGH METER

AEADING

The unknown capacitance, Cx, determines
the width of the output pulses from the 555
monostable. The meter integrates these pulses
to produce a reading which is directly propor-
tional to the unknown capacitor’s value.

es and terminals are easy to use with
plenty of finger room.

Start your construction with the pc
board making sure that the integrated
circuit is the right way around. Take
care also with the transistor and
UJT orientation. Capacitors C1 and C3
determine the overall accuracy of the
instrument and should be close
tolerance types. Some suppliers carry
a range of close tolerance silver mica or
styroseal capacitors. Alternatively, if
you have a friend or employer with a
capacitance bridge you can select one
close to the required value (1n) from
standard tolerance types. See Shop-
around on page 93 for suppliers that
stock suitable capacitors. The range
resistors R7 to R12 should also be
close tolerance (2%) types.

All other components, including

ETI February 1980 — 59



GREAT NEW KITS >

-there’s something for everyone!

Why buy foreign kits when you can get Australian kits with Australian components from Dick?

TRANSISTOR
ASSISTED
IGNITION

V25 Db

K-3300

This transistor assisted ignitioh kit uses your
standard car coil and points and is delightfully
easy to build and install. No coil winding or
setting up required; also has built-in dwell
extension for optimum performance. Your ear
will stay in tune longer and you'll savel

Economy PLUS! Latest digitat IC circuitry for top
performance from a budget kit. Easy to make and get
going — you could find a fortune. (Note: does not
include dowel rod or coil former)

C.D.l. SAVES ON PETROL

This kit will pay for itself over and
over. installed in your car, it will
give easier starting from cold,
keep your points & plugs in better
condition thereby keeping your

car In tune for a longer time,

This simple to bulld kit
utilizes a microprocessor
with s repertoire of 24
tunes. Each time the
doorbell s pushed it will
sutomatically move on
§ to the next tune! Full
instructions supplied.

K-3502

FAN SPEED Ney,

CONTROL

This is & shortform kit {does not include
case etc) for use with fans or other "squirrel
type’ motors which are unsuitable for
normal speed controllers. Bulid this kit into
the appllance itgelf! Not llustrated

DRILL SPEEDCONTROLLER

E.A. July 78

Thousands of these simpte to
build kits have been sold. ~

zero,

51 3°°

Asar

DICK SMITH ELECTRONICS &

Use with your 240V ‘univ- y o ,
ersal’ brush type motor drill - E a
to give speeds down 1o near . R
7
.
s B

MAST HEAD AMP

Not
fllustrated

if you are plagued with TV reception problems then this
masthead kit could solve them for youl Designed for TV
plus FM and UHF, it is simple to build and inciudes power
supply and full instructions.

PLAYMASTER 40/40 STEREO AMPLIFIER
(E.A. December "76)
Our most popular kit aver. Thousands sold.

Cat. K-3411

PLAYMASTER TWIN 26 AMPLIFIER
(E.A. May "76) _
Similar to above, but less power. A great kit

Cat. K-3410. ...,

PLAYMASTER AM/FM TUNER
{E.A. Nov/Dec ‘78)
Matches Playmaster amplifiers — with In-bullt digital clock.

Cat. K-3494. . $129.50

PLAYMASTER GRAPHIC EQUALIZER
(E.A May '79)

Adds depth and dimension to your HI Fi system.
Cat. K-3500

LED LEVEL METER

(E.A. June 76)

Easy to make, fully solid state.
Cat. K-3370

CAR STEREO BOOSTER

(E.A. January '79)
Boosts power outputof your carstereo to 12 watts perchannel,

Cat. K-3493
MUSICOLOR Mk111 COLOUR ORGAN

{E.A. September '76)
Turns your music Into light! Just add the lights,

Cat. K-3140
ETI601 MINI ORGAN

{E.T.l. August “76)
YOU can play your favourite tune in style

Cat. K-3430

LOUDSPEAKER PROTECTOR
{E.A. June '76)
Ellminates turn-on and tum-off surges from most amplifiers.

Cat. K-3425
PRICES CORRECT AND

$105.00

The ever popular ETI Disco Strobe has been updated
m in the el i i anew PCB
is plus the all new case makes this an essential kit
The kit comes complete with instructions snd
structions include details on extending the kit to
include two flash tubes

WHISTLE FILTER
(E.A. Feb '79)
Rid your tuner of heterodyne whistles.

Cat. K-3496

45 WATT VHF AMPLIFIER
Flbreglass PCB. 13.8V operation. Requires 8-12W drive

Cat. K-3132.... ...$29.50

30 WATT 80 METRE AMPLIFIER
Ideasl for the novice. 13.8V. Adaptabie to 50W output.

Cat. K-3133
CAR ALARM

Easy to build and protects ybur investment.

Cat. K-3250.

LOW COST VIDEO DISPLAY UNIT
{E.A. February ‘78)
C with a

Cat. K-3460

VIDEO MODULATOR for use with VDU
(E.A. April '78)

Allows sbove VDU to be used with any TV set

Cat. K-3462

ASCII KEYBOARD ENCODER
(E.A. April '78)
Uses our standard keyboard {Cat. X-1180),

Cat. K-3464. .

CASSETTE INTRERFACE
{E.A. April '77)
Use any cassette to

Cat. K-3465 $24.50

40MHz DIGITAL FREQUENCY COUNTER
{E.A. August/September ‘78)

Versatlle piece of test gear. Easily upgraded to 200MHz by
adding 95H30 Pre-scaler IC.

{Cat. Z-5360

Cat. K-3437

TRANSISTOR TESTER
(E.A. July 78}
Checks most transistors and FETs quickly and easily,

Cat. K-3062 $19.75

R-C-L BRIDGE
{E.A. March '78)
ideal project for the beginner or enthusiast.

Cat. K-3468

AUDIO OSCILLATOR
(E.A. June 78)
Outstanding value for a service aid.

Cat. K-3469

/! with 2

$99.50

K AVAILABLE AT TIME OF GOING TO PR

/

SeE OUR OTHER ADVERTS IN THIS MAGAZINE FO OUR STORE ADDRESSES AND RESELLERS
[ DSE652]




capacitance meter
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ETI 152

the x10 range resistor, are mounted on
the front panel. Mount the smaller
switches and terminals first, followed
by the potentiometers and last of all
the meter. The resistor R14 is wired
from the positive meter terminal to
one of the contacts on the range switch,
SW3.

The printed circuit must be mounted
so the lead length from the Cx terminals
is as short as possible to avoid stray
capacitance. Mount the pc board to
the bottom of the case just behind the
terminals and use tinned copper wire
to make the connections making sure
that the wires are well spaced from
each other and well away from the
rest of the circuit. Wire each connection
from the board to the components on
the front panel carefully to avoid errors.

When the construction is complete
check all the wiring but don’t assemble
the lid to the box yet. Switch to the 1n
range and turn the instrument on.
Adjust the ZERO SET pot and see that
the meter pointer varies about the
zero scale marking. If it doesn’t, check
the pc board and panel wiring. If all is
well, set the control so the meter
pointer is on the scale zero mark. Then,
switch to the CAL position and the
meter pointer should move up the
scale. Adjust the CAL trimpot on the
pc board, RV1, so that the meter
reads ‘1’. Switch to any range and
you’re ready to go!

You will find that stray capdci-

tance affects the meter zero reading on
the 100p scale. Simply adjust the
ZERO SET control so that the meter
reads zero before taking a measure-
ment on this range.You'll find that
once the instrument is zeroed on the
1n range, the higher ranges will not

require further adjustment of the
zero set.
In use, occasionally check the

calibration. If grossly in error, your
battery is about to go flat. A No.216
battery should give quite a long life
as the unit draws 50-60 mA. For longer
life a No.2362 battery is recommended.
If you operate the unit from a plug-
pack, one rated at 6 Vdc output should
deliver more than 8V at this low load,
which is perfectly adequate.

Remember that any devices used to
grip the leads of capacitors being
measured will add stray capacitance
and you will need to compensate for
this by readjusting the zero set control.
However, this will only have to be done
on the 100p and 1n ranges as the added
capacitance will be negligible on the
higher ranges.

The ‘x10’ switch is primarily intended
to extend the 1u range to 10u, although
it is useful on the other ranges — when a
capacitor being measured over-ranges
you can assess whether it is just above
the range selected or many ranges up in
value.

Well, there you go! 1 hope you find
this instrument as useful as  have. @

Above is a full-size reproduction of the front
panel artwork. You may cut it from the
magazine if you wish and use it directly.
Alternatively, Scotchcal reproductions will
be available from Radio Despatch Service
in Sydney.

Same-size reproduction of the pc board
artwork. See Shoparound on page 93 for
details on pc board suppliers.
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ALL ELECTRONIC COMPONENTS

That’s our name ... that’s our game!!!
MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS

Only “‘recognised brands" and top-quality components stocked. Resistors (incl: large industrial types) capacitors,
semi-conductor devices, switches, meters, valves, metalwork, front panels, plugs, sockets, cable connectors,

transformers, speakers, etc. Prompt and efficient attention through our mail order department. Major stockist of all
ETI & EA kits — you name it — we will quote.

ETI AND EA KITSET SPECIALISTS — TOP QUALITY, LOW PRICES
LEARN WHILE YOU BUILD

STEREO UNITS
S1 ETi 484. Compressor Expander
S2 ETI 482. 50 watt per channel Amp.
S3 ET! 482A. Preamp Board
54 ETI 4828. Tone Control Board
S5 ETI 485. Graphic Equalizer
$6 ETI 480. 50 watt Amplifier less H/s
S7 ETI 480. 100 watt Amplifier less H/s
S8 ETI 480. Power Supply for above
S9 ETI 443, Expander Compressor
S10 ETI 444, Five Watt Stereo
S11 ETI 422B. Booster Amplifier Inci. metalwork
$12 ET1 438. Audio Level Meter
$13 ETI 440. 25 watt Stereo Amp. incl.
metalwork

S14 ET! 420. Four crannel Amplifier
§16 ET! 423. Add-on Decoder Amplifier
S17 ET1 422. 50 watt per channel Amplifie

18 ETI 426. Rumble Filter

19 ET1 429. Simple Stereo Amplifier
S21 ETI 417. Over led Distortion Monitor
$22 ETI 410. Stereo Width Control
$24 ET! 427 Graphic Equalizer
$25 E.A. Playmaster 10 pius 10
$26 E.A. Playmaster 128 40 watt
S27 E.A. Playmaster 132 40 watt
S28 E.A. Playmaster 136 13 watt
$29 E.A, Playmaster 137 3 watt
S30 E.A. Playmaster 143 12,5 watt
S31 E.A. Playmaster Twin 25 watt
$32 E.A. Musicotour 1 1000 wich
S33 E.A. Musicolour Il 1000 wich
$34 E.A. Stereo Dynamlc Noise Filter
S35 ETI. 60 watt Audio Amp. Module
$36 ETI 4000 Series 60W Amplifier
S37 E.A. Stereo Infrared Remote Control

AUDIO TEST UNITS

ATV ETI 441. Audio Noise Generator

AT2 ET) 128. Audio Millivolt Meter

AT3 ET1 112. Audlo Attenvator

AT4 ETI 102, Audio Signal Generator

AT5 E.A. AF. Tone Burst Generator

AT6 E.A. Laboratory Solid State A.F. Generator
AT7 ET1 137. Audio Oscillator

TEST EQUIPMENT

TE1 ETI 134. True PMS Voitmeter

TE2 ETI 133. Phase Meter

TE3 ETI 533¢. Digital Display

TE4 ETI 129. R.F. Signal Generator

TES ETI 130. Temperature Meter

TEG6 ET1 706. Marker Generator

TE7 ETI 709. R.F. Attenvator

TEB ETI 122. Lagic Tester

TES ETI 124. Tone Burst Generator

TE10 ETI 123. C Mos Tester

TE11 ETI 116. Impedance Meter

TE12 ETI 533. Digital Display

TE13 ETI 117. Digital Voltmeter 1975 Display
TE14 ETI 117. Digital Voltmeter 1976 Display
TE15 €T1 704. Cross Hatch Dot Generator
TE6 ETI 120. Logic Probe

TE17 ETI 121. Logic Pulser

TE18 ETI 118. Digital Frequency Meter 1975 Dis-

pIaET
TE19 ETi 118. Digital Frequency Meter 1976 Dis-

lay
TEBO YETI 222. Transistar Tester )
TE21 €T 113. 7 input Thermocouple Meter
TE22 ET1 107. Wide Range Voltmeter
TE23 ETI 108. Decade Resistance Box
TE24 ET1 109. Digital Frequency Meter
25 E.A. SWR Retlectometer
.A. R.F. Impedance Meter
. Antenna Noise Bridge
.A. 1968 Transistor Test Set
.A. 1971 Transistor (F.E.T.) Tester
. 1977 Dlgital Logic Tralner
. 2% Digit Vot Dhm Meter

TE32 E.A. Simple Function Generator

TE33 E.A. Direct Reading Capacitance Meter

TE34 ETi 487. Real Time Audio Analyser

TE35 ETI 483. Sound Level Meter

TE36 ETI 489. Real Time Audio Analyser

TE37 ET1 717. Cross Hatch Gen

TE38 E.A. 3 Mhz Frequency Counter

TEA40 E.A. Direct Reading Ohm Meter

TE41 E.A. Function Generator

TE‘F12E E.A. Transistor Tester inci. BiPolar &
LE.T.S.

TE43 ETH 591. Up Down Pre-setable Counter

TE4531ETI §50. Digital Dial {less case) includes ETI

TE45 ET1 150 Simple Analog Frequency Meter
TE46 €T 151 Linear Scale Ohmmeter

WARNING SYSTEMS

WS1 ETI 583. Gas Alarm

WS2 ETI 066. Temperature Alarm

WS3 ETI 528. Home Burglar Alarm

WS4 ETI 702. Radar Intruder Alarm

WS5 ETI 220. Watling Siren

WS6 ETI 219, Hee Haw Siren

WS7 ETI 313. Car Alarm

WS9 ETI 503. Electronic Thief Trap

WS10 ET1 506. Intra Red Intruder Alarm
WS11 ETI 305. Automatic Car Alarm System
WS12 ETI 582. House Alarm

WS13 E.A. Electronic Siren

WS14 E.A. 1976 Car Alarm

WS15 E.A. 10 Ghz Radar Alarm
PHOTOGRAPHIC

PH1 ETN 586. Shutter Speed Timer

PH2 ET1 548. Photographic Strobe (less reflec-

tor)
PH3 ETI 514B. Sound Light Fiash Trigger
PH4 ET1 532. Photo Timer
PH6 ETI 505. High Powered Strobe (less reflec-

tor
PH7 ETI 513. Tape Slide Synchronizer
PHB ET1 512. Photo%raphic Process Timer
PH9 ET1 515. Slave Flash
PH10 ETI 540. Universal Timer
PH11 E.A. 1970 Stroboscope Unit {less reflector)
PH12 E.A. Sync-A-Slide
PH13 E.A. Auto Trigger for Time Lapse Movies
PH17 ETt 558. Mast Head Strobe
PH15 ET 553. Tape Slide Synchronizer
PH17 E.A. Digital Photo Timer
PH17 ET) §34. Development Timer
MODEL TRAIN UNITS
MT1 ETt 541, Model Train Control
MT2 E.A. 1974 Mgdel Train Control
MT3 E.A. 1971 S.C.R. P.U.T. Control Unit
MT4 E.A. Electronic Steam Whistle
MTS E.A. Electronic Chutfer
MT6 E.A. 1978 Train Control

AUTOMOTIVE UNITS
A1 ETI 317. Rev. Monitor
A2 ET| 081. Tachometer
A3 ETI 318. Transistor Assisted Ignition
. High Power Emergency Flasher
. Break Down Beacon
. Electronic tgnition System
. Vari-Wiper
. Emergency Flasher
. Tacho and Dweli Meter
A10 ETI 303. Brake Light tndicator
A11 ETI 309. Battery Charger
A12 E.A. 1970 C.D.1.
A13 E.A. High Efficiency Flasher
A14 E.A. Dwell Meter
A15 E.A. Variwiper
A16 E.A. Tacho for Tune-ups
A17 E.A. ignition Analyser & Tacho
A18 E.A. Strobe Adaptor for Above
A19 E.A. 1975 C.D.L
A20 E.A. Mains P.S. for Car Cass

A21°E.A. Augomatic H.D. Batt. Charger
A22 ET1318. Digital Car Tacho. (less metalwork)
A23 ETI 319A. Variwiper Mk. 2 (No dynamic

braking)

A24 ETI 319B. Variwiper Mk, 2 (For dynamic
brakin

A25 ET1 g 0. Battery Condition Indicator

A26 E.A. Transistor Assisted ignition

GUITAR UNITS

G1 ETI 447, Audio Phaser

G2 ET1 413. 2 x 200 watt Bridge Amplifier

G3 ETI 424, Spring Reverb Mixer

G4 ET1 408. Reverberation Unit

G5 ETI 413. 100 watt- Guitar Ampliier

G6 ETI 410. A.D.U. tor your Guitar

G7 E.A. PM 125 50 watt Guitar Amplifier

G8 E.A. PM 134 21 watt Guitar Amplifier

G9 E.A. PM 138 20 watt Gultar Amplifier

G10 E.A. Waa Waa Unit

G11 E.A. Fuzz Box

G12 E.A. Sustain Unit

G13 E.A. PM 135 12 watt Guitar Amplifier

G14 ETI 452 Guitar Practice Amp.

PRE-AMPLIFIERS AND MIXER

P1 ETI 445. Stereo Pre-amplitier

P2 ETI 449. Balance Mic Pre-amplifier

P5 ETI 414. Master Mixer 8 channel

P6 ET1 419. Mixer Pre-amplifier — 4 ch; Mixer
Pre-amplitier — 2 ch

P7 ET1 401. F.E.T. 4 Input Mixer

P8 E.A. Playmaster 127 Control Unit

P9 E.A. Simple Mixer for Pick up & Mic

P10 E.A. Playmaster 145 Mixer

P11 ETI 446. Audio Limiter

P13 ET1 477 Series 4000 Moving Coil Cartridge
Pre Amplitier

P14 ET1 471 Pre Ampiifier

P15 ETI 474 High to Low Impedance Interface

TUNERS

T1 ET1 062. A.M. Tuner

T2 ETI 740. F.M. Tuner

T4 E.A. Playmaster 146 AM-FM Tuner

VDLTAGE/CURRENT CONTROLS

V ETI 481. 12 volt to — 40V D.C. 100 watt
Inverter

V2 ETI 525. Drill Speed Controller

V3 E.A. §.C.R. Speed Controlier

V4 E.A. Stage (etc.) Auto Dimmer 2 K.W.

V5 E.A. Stage (etc.) Auto Dimmer 4 K.W. &
6 K.W. add on tor above

V6 E.A. 1976 Speed Control

V7 ETI 592. Light Show Controller (3 ch.)
(1000 wich)

VB E.A. Inverter 12V D/C input 230V 50hz 300VA
output

POWER SUPPLIES

PS1 ET) 132. Experimenters Power Supply

PS2 ET1 581. Dual Power Suppiy (High Powered
Version)

PS3 ETI 712. CB Power Supply

PS4 ETH 131. Power Suppiy

PSS ETH 119. 5 volt Switching Reguiator Supply

PS6 ETI 105. Laboratory Power Supply

PS7 ETI 111. I/C Power Supply

PS8 E.A. D.C. Voltage Reterence

PS9 E.A. 1976 Regulated Power Supply

PS10 E.A, Dual 20-2 0-30V at 2A or 0-60V at 2A
of Dual Pos and Neg 30V at 2A

PS11 E.A. C.B. Power Supply

PS12 ET1 142. Power Supply 0-30V 0-15A (fully
protected)

PS13 E.A. Dream 6800

RECEIVERS/TRANSMITTERS

R1 ETI 711, Remote Control T/X Switch

R2 ETI 711R. Remote Control Receiver

R3 ETI 711D. Remote Control Decoder

R4 ETI 711B. Single Control

RS ETI 711C. Double Control
R6 ETI 711P. Power Supply
R7 ETI 707A. 144 MhZ Converter
R8 ET1 7078. 52 MhZ Converter
R ETI 708. Active Antenna
R10 ETI 710. R.F. Power Amplifier
R11 ETI 780. Novice Transmitter
R12 ETI 703. Antenna Matching Unit
R14 E.A. 240 Communications Receiver
R15 E.A. 110 Communications Receiver
R16 E.A. 160 Communications Receiver
R17 €.A. 130 Communications Receiver
R18 E.A. All Wave I/C2
. Fremadyne 4 Complete Kit
. Fremadyne 4 RF Section
.A. PM 138 Tuner Receiver
.A. Mos Fet 52 Mhz Converter
.A. 26 Mhz Converter
.A. 6-19 Mhz Converter
.A. Short Wave Converter for 27 Mhz
. Simple S.W.R. Meter
27 Mhz Pre-Amp
10-30 Mhz Pre-Amp
R33 ETI. Aircraft Band Converter
COMPUTER AND DIGITAL UNITS
C1 ET1 633. Video Synch Board
C2 ETI 632M. Part 1 Memoz Board V.D.U.
C3 ET) 632P. Part 1 Power Supply V.D.U.
C4 ETI 632A. Part 2 Controt Logic V.D.U.
C5 ETI 632B. Part 2 Control Logic V.D.U.
C6 ET1 632C. Part 2 Character Generator V.D.U
C7 ETI 632. Mother Board including P/S
C8 ETI 632. U.A.R.T. Board
C9 ETI 631-2. Keyboard Encoder
C10 ETI 631. A. Sch. Keyboard Encoder (less
keEboard&
C11 ETI 630. Hex Display
C12 E.A. Educ-8 Computer
C13 E.A. Cassette-Tape Interface
C14 ETI 638. Eprom Programmer
C15 ET) 637. Cuts Cassette Interface
C16E.A. Dream 6800 (Less Keyboard and Cover)
MISCELLANEOUS KITS
M1 ET1 604, Accentuated Beat Metronome
M2 ET? 546. C.S.R. Monitor (less probes)
M3 ETI 549. Induction Balance Metal Locator
less Search Head
M4 ET) 547. Telephone Bell Extender
M5 ET1 602, Mini Organ (less case)
M6 ETI 544, Heart Rate Monitor
M7 ETI 044. Two Tone Doorbeli
M8 ETt 043. Heads and Tails
M9 ETI 068. L.E.D. Dice Circuit
M10 ET1 539. Touch Switch
M11 ETI 529. Electronic Poker Machine
M12 ETI 236. Code Practice. Oscillator
M14 ETi 701. Masthead Amplifier
M15 E.A. )/C Volume Compressor
M18 E.A. 240 volt Lamp Flasher
M19 E.A. A/C Line Fifter
M20 E.A. Bongo Drums
M21 E.A. Keyless Organ
M22 E.A. Autp Drums
Electronic Roulette Wheel
. Digital Metronome
. Voice Operated Relay
Gas Detector Car; Boat
E.A. Led Chaser
M29 E.A. Sound Etfects Generator
M30 ET1 551. Light Chaser 3 channel
1000 watt/ ch
M31 E.A. Electronic Poker Machine
M32 E.A. Remote TV Headphone
M34 ET1 650 STAC Timer
M35 ET1 §57. Reaction Timer
M36 ETI 249. Combination Lock (less lock)
M37 E.A. Combination Lock {Inciuding lock)
M38 E.T.1. 576 Electromyogram
M39 E.A. Prospector Metal Locator

E. D. & E. (SALES) PTY. LTD., NOW

ALE ELECTRONIGC GOMPONENTS

118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3506.
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ACOUSTIC ELECTRONIC DEVE LOPMENTS

Some of our fine range of products.

MORROW (THINKER TOYS) PRODUCTS:

SuperRam: 16K Static RAM in KIT form for $299.

Discus 20: Sorcerer Compatible 8 Floppy Disc System.

Switchboard: Extended VO facilities for $199 the Kit.

Memory Master: 16K and 24K RAM with Bank Select trom $349.
Wunderbuss: Actively terminated ultra low noise $100 bus cards from $54

Some of the SSM BLUE BOARDS:

VB3 80: 80 x 24 or 80 x 51 Video display board, graphics up to 160 x 204. up 10 256 user defined
symbols, full interface and memory mapped from $375.

104: 2 parallel and 2 serlal ports: RS232, current loop, 55 to 9600 baud for $159.

SB1: Music Synthesiser card: Turn your computer into a musical instrument for $179. Can be banked
for multipart harmony. Provides wide range of wavetorm and enveiope contrl.

MBSA 1!(1:(0 16K EPROM card: $145 pius 2708's Includes power on jump circuit, tazility to disabie
any 1K chunk

PRINTERS:

Base 2 Dol Matrix for up to 132 characters per line trom $600, Can provide high resolution graphics
and tractor feed.
Diablo Wordprocessing daisy wheel printing from $2800. Other Printers available to speciai order

PROTOTYPING:

Solder, Soldering Irons, Tools, Wire Wrap materigls and 100is.
S$100 Wire wrap or soider card: $18.50.
$100 Extender with Loglc probe, pulse catcher. A surprisingly powerful de-bugging tool for $49

INTEL and ZILOG:

A tull range of Intel and Zilog microprocessor and support chips.

Opening Hours: Mon-Sat 9 to 6 and till 3pm Thur.

Micioco
RopaT

wich

123 Military Road,
Guildford. Ph 632-6301.

SOFTWARE:

CP/M, Microsott Disc Baslic, Tarbell Cassette Basic, Oisc Fortran, Cobol, Pascal. Structured Sys-
tems’ completely integrated Business Software, WordStar for Uitimate Word Processing. CP/M
utility to use the ETI 643 EPROM Programmer to its fullest!

BASIC HOME, HOBBY COMPUTER SYSTEM:

includes the famous CMS-01 cabinet, containing the MPS-01X power supply, a fully terminated and
shielded Wunderbuss, DG680 Z80 CPU card with Monltor V0 and cassette interface, DG640 64 x 16
video card with graphics, 16K Morrow static RAM, 14" video monitor, ASR37 keyboard with upper
and lower case. Priced from $1595 including Sales Tax. Compare with about $1900 for similarly
optioned Sorcerer; with the added advantages of IEEE specifications. Expandable to the largest
imaginable microcomputer system with fioppy and/or hard disc drives

MOST POWERFUL BUSINESS SYSTEM:

We can provide one of the most powerful fully integrated business systems available. Standard
Features: Most Rugged construction (engineered in sheet steel and cast aluminium), $100 from the
ground up, without the add-on apologies often required by other systems. High resolution, green
phosphor 80 x 24 character video display. Full word processing keyboard. Fast 280 CPU, up to 64K of
memary, all required Input/output facilities. High speed, superior quality PerSci dual 8" floppy disc
drive. running true 1BM compatible Single and Double Density formats. Software: CP/M Disc
Operating System, CBASIC2, Accounts receivable, accounts payabie, general ledger, WordStar word
processor, Malling ilst, file Sort and Merge. Printer: Diablo word pracessing daisy wheel printer. See
us and discuss your particular requirements, so that we can advise you on the best combination to
meet them,

For afullrange of AED’s own products see ETIDec'79 and Jan
'80 advertisements and press releases.

GET YOUR ETI 643 EPROM PROGRAMMER

KIT FROM US FOR $115.

Prices subject to change without notice.

J
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001 Mk.2 30 Watts
R.M.S. Power Amplifier
Module. Load 8 ohms.
Less than 0.05 percent
T.H.D. Fully short-circuit
protected.

018 60 Watts R.M.S. at
less than 0.1 percent
T.H.D. Load 4 ohms.
Fully short-circuit pro-
tected.

009 120 Watts R.M.S. at
less than 0.1 percent
T.H.D. Load 4 ohms
Fully shont-circuit pro-
tected

\_

4
-

{ AUDITEC POWER
N
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-
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25-250 WATTS

033 Very high quality 100
Watts R.M.S. Power
Amplifier for studio work
etc. Distortion almost
unmeasurable. T.1. distor-
tion almost nil. Produces a
subtle difference in sound
which has to be heard to
be appreciated.

power amplifier module at
less than 0.2 percent
T.H.D. Fully short-circuit
protected. 8 ohm ba-
lanced output.

027 250 Watts R.M.S. (
Y

For descriptive leatiets on these mod-

ules call phone or write to:

AUDITEC AUSTRALIA
PTY. LTD.

10 Waitara Avenue,
WAITARA, NSW. 2077.
Phone 48-4116.

(Pacific Highway side of Waltara Station)

AUDITEC MAJOR STOCKISTS:
VIC: Zephyr Products, (03) 568-2922
0OLD: Delsound Pty. Ltd. (07) 229-6155
SA: Neil Muller Pty. Ltd. (08) 272-8011
WA: Willis Trading Co. Pty. Ltd.
{092) 321-7609
ACT: Musique Boutique (062) 81-5255
NT: Darwin Communications Systems
(089) 85-3184
Farmer & Davies Electronics -Alice
Springs 52-2967

OTHER AGENTS:

NSW: Hi-A Gallery. Tamworth,
(067) 66-2525

Ray Waish Sound Systems. Albury,
(060) 21-1502

President Sound. Wentworthville,
(02) 631-6689

W.M.R. Electronics. {02) 605-1203

Dawes Sound Systems. (047) 39-4421

D.R. Hi-Fi & Electronics. Dee Why,
(02) 982-7500

Landers Music Centre Pty. Ltd. Orange,
(063) 62-6515

QLD: Bundaberg Hi-Fi. Bundaberg,
(071) 71-3176

Keller Electronics. Maryborough,
(071) 21-4559

R.A.V.E. Mermaid Beach,
(075) 38-3331

A FULL RANGE,OF PREAMPLIFIERS, MIXERS AND COMPLETE AMPLIFIERS
FOR PUBLIC ADDRESS, STUDIO AND HI-FI IS ALSO AVAILABLE

ETI February 1980 — 63
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Kenelec (Aust.) Pty. Ltd.
48 Henderson Rd, Clayton, Vic. 3168. Tel. (03) 560-1011. NSW (02) 439-3954. SA (08) 223-2420. QLD (07) 262-2223. WA (09) 444-5826.

THIS IS IT!

The amazing NEW dual
processor Versatile 4 with an 8085
and Z280.

The system with 630K of
disk storage and 32K of RAM.
Expandable to 96 Megabytes!

Full business software, Word
Processing, CPM, CBASIC, Burroughs polling capability and more
also available.

DEALER ENQUIRES WELCOME
*unit quantity

7~ MICROPROCESSOR Bl s 8 el e
7 APPLICATIONS PTY. LTD.
5 (03)754 5108 small computers
MASKELL'S HILL RD, SELBY, 3159 solving large problems
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Project 726

70W booster amplifier

for 28 and 52 MHz

Design: Rex Pearson, VK2AIP
Article: Roger Harrison, VK2ZTB

NOW THAT OLD SOL is at the peak
of his/her/its* 11-year activity cyele,
interest in the DX opportunities
available on the amateur ‘six’ and ‘ten’
metre bands (28 MHz and 52 MHz
respectively) has also ‘peaked’. Most
of the popular commercial transceivers
available for six metre operation have an
output around 10-15 watts, PEP — SSB
being the popular mode on this band.
Homebrew transmitters for this band,
too, generally put out about 10-20
watts as it is relatively easy to generate
this sort of power using components
widely available. Many designs have
been presented in the wide-circulation
amateur publications like QST, 73
and Ham Radio.

Whenever the six metre band ‘opens’,
especially to one of the rarer areas, one
can observe about four layers in the

ensuing ‘dog piles’ of calling stations.
The first — and strongest — stations in
the pile are those running high power
linears, known as ‘“the big boys” for
most of them run 300400 watts PEP
output (the legal limit). The next layer
consists of a large number of operators
running around 50-60 watts output,
generally from a transverter driven by a
HF transceiver. They are known as *“the
transverter brigade”. The third layer
consists of those operators running
‘barefoot’ transceivers, either homebrew
or commercial systems, with around 10
20 watts output. They are known as ““the
barefoot boys”. The bottom of the pile
is occupied by stations running low
power commercial transceivers (such as
the popular Icom IC501) or home-
brew rigs — known as ‘‘the QRP
brigade”.  This  classification s

DX542CF RF POWER TRANSISTOR — TYPICAL CHARACTERISTICS

F (MHz) G (dB) Input Z (series)
30 13 R1.47 - j0.3
50 9.3 R1.36-j0.3

Output Z (parallel) IMD (dB)
1170pF & 1.2 ohms >30
937pF & 1.56 ohms >30

remarkably reminiscent of class
stratification in Victorian England . . .

On six metres many of the
anomalous propagation modes that
provide the DX opportunities so many
VHF enthusiasts delight in exploiting
are often-times marginal and results
depend a lot on the amount of power
you run. And if you want to explore
meteor scatter (popular during the
previous solar minima), a power output
of at least 50-60 watts minimum is
required for reasonable results.

This booster amplifier will move you
up one rung in the dog pile layers.

Similarly, on the ten metre amateur
band, one can have a lot of fun with a
converted CB rig. They have an output
of 10-12 watts PEP, and can be ‘coaxed’
a little further, but not a significant
amount. This booster amp should put
you into much the same power bracket
as most of the all-band transceivers.

Circuit features

The design is very straightforward,
centred on a Philips RF power transistor
— the DX542CF, a fairly recent release.
It has been carefully chosen for
optimum linearity and performance in
the 30-50 MHz region.

Automatic, signalsensed antenna
changeover is provided and the bias
network has been arranged to turn off
when the amplifier is not in-circuit,
thus the booster does not draw current

during receive — an important
consideration for mobile or portable
operation.

Apart from the RF power transistor,
no specialised components have been
used. When we published the series of
ETI-715/716 VHF power amplifiers
about two years ago, special mica
compression trimmers were specified —
expensive, and now difficult to get.

This design uses inexpensive,
commonly-available Philips film
trimmers. The amplifier may be

mounted onto a variety of available
heatsinks, a special singiesided heatsink
is not necessary.
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HOW IT WORKS — ETI 726
The amplifier employs a single RF power voltage doubler consisting of D1 and D2,
. transistor operated in Class B. The bias This will charge C3, applying forward bias
Construction network and antenna changeover are to the base of Q2 via R2. When Q2

A doublesided printed circuit board
is used. The underside, in contact with
the heatsink, is unetched copper which
provides a healthy ‘ground plane’.
The ‘top’ side is etched and the
components mounted directly between
the pads (take a close look at the
photograph). There are two cutouts
required in the board, one for the RF
power transistor, Ql, and one for the
bias transistor, Q4. Make sure that each
device clears the edges of the cutouts.
There should be about 12 mm

clearance all round.

Two shim straps, each about 34 mm
wide and about 10 mm long, should
be soldered from each emitter pad of
Q1 on the top of the pc board to the
ground plane underneath. This should
be done first thing. Ensure that Q1 still
passes through the cutout and does not
foul the shim straps. Two other shim
straps are required — one adjacent to
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operated by a circuit which senses the
presence of input signal.

Taking the amplifier itself: the input
is via SK1 and the antenna changeover
is operated as soon as a very small amount
of input signal from the transceiver is
present. With RL1/1 operated, input is
applied to the base of Q1 via an imped-
ance matching network consisting of
C5, C6 and C1 with L1. Blas is applied to
the base of Q1 via RFC1. Output from the
collector of Q1 is passed to the output
socket, SK2, via another impedance
matching network consisting of C9, C10
and L2, thence via RL1/2. Collector
supply for Q1 is shunt fed via RFC2 and
RFC3. The RF power transistor, Q1, has
a power gain of around 8.5 - 9.5 dB so
an input of about 10 W PEP will result in
an output of 70 W PEP or more.

The input signai-operated bias and
antenna changeover circuit operates as
follows: a small amount of input signal
is bled off by C2 and is rectified by a

conducts, RL1 will operate, diverting the
transmit signal from the transceiver via
the amplifier. At the same time, base-
emitter current will flow in Q3, via R4,
turning Q3 on. It will draw collector
current via ZD1 and R3. Thus, Q4 will be
forward-biased from ZD1 via RV1, diodes
D3 and D4 clamping the voltage on the
base to about 1.2 - 1.4 volts. The base of
Q1 will be forward-biased via the emitter
of Q4, the base-emitter drop of Q4
allowing only about 0.6 volts to appear on
the base of Q1. RF and dc earth-return for
the base-emitter of Q1 is provided by R1
and RFC3.

When the input signal disappears, C3
will discharge via R2 and the base-emitter
of Q2. When the voltage on the base of
Q2 falls below about 0.5 V, about half
a second after the input ceases, Q2,
along with Q3, Q4 and thus Q1, will
turn off and RL1 will release, returning
the booster amp to the ‘receive’ cond-
ition.
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the input socket, and one adjacent to
the output socket.

Next, mount the three trimmer
capacitors. Bend their leads out from
the component’s case at a right angle.
The fixed plates in these Philips
trimmers have two connection leads,
the fixed plates having only one. You
can check this quite simply by
examination of the trimmer. The fixed
leads of C6 should be soldered to the
ground pad (see pc board overlay) while
the single moving plate lead of C5
should be soldered to the input pad
(connected by coax to RL1 — see the
overlay again). This avoids one of the
leads of C5 fouling Q4. All the resistors
and capacitors can then be mounted —
save C2, which is left until after the pc
board is assembled to the heatsink.
Note that C9 on the 52 MHz model
is actually three 100 pF ceramic
capacitors in parallel (refer to the pc
board overlay). Note also that the
resistors are all stood on end. In the
28 MHz model, C7 consists of two
150 pF capacitors in parallel, while C9
is five 100 pF capacitors in parallel.

Now you can mount diodes D1, D2
and ZD1 — watch the polarity of these
components. Follow this by mounting
the two transistors Q2 and Q3.You can
also solder the leads of Q4 to the board
at this stage. Prior to soldering, bend a
“U” in each lead, fairly close to the
body of the transistor. The “U” will be
about 1-2 mm across and about 2-3 mm
high and on the plastic side of the
transistor body. Cut each lead at the
end of the U and bend a small bit out
away from the body — this part solders
to the pc board (the shape of each lead
should look like an £ symbol). This
bend provides some resilience in the
leads to prevent damage to the
transistor when it is screwed down to
the heatsink later.

Note that diodes D3 and D4 are left
until the pc board and Q1 are mounted
to the heatsink.

The two ferrite RF chokes, RFC1
and RFC2, consist of a length of 22
gauge tinned copper wire passed

through five holes in a Philips six-hole
ferrite bead — type 4312-020-31550.
These can actually be obtained from a
number of suppliers already wound and

are known as “VK200” RF chokes.
Alternatively, you can buy the beads
separately (they are widely available)
and wind them yourself.

The input and output coils, L1 and
L2 may now be wound and mounted.
They are constructed of 18 gauge tinned
copper wire. The collector decoupling
choke, RFC3, may be wound and
mounted next. It is constructed of 20
gauge enamelled copper wire.

The antenna changeover relay, RL1
is the next item to attend to. Whilst
holding it above the position it will
occupy on the pc board, carefully bend
each lead out so that it matches the
corresponding pad on the board. Then
solder it in place. Take a look at the
photograph to check orientation.

At this point in the construction the
board may be placed on the heatsink
and used as a template to mark the hole
drilling positions for the input and
output coax sockets. Drill the holes
to suit. Then, temporarily secure the
board to the heatsink with the coax
socket mounting bolts and mark the
position of the hole required for the
securing bolt for Q4. Also, carefully
place the RF power transistor in the pc
board cutout — correctly oriented —
and mark the position of the two
mounting bolt holes it requires.
Disassemble the pc board and coax
sockets from the heatsink and drill the
latter.

Small self-tapping “PK” screws can
be used to secure Q1 and Q4 so the
heatsink need not be drilled right
through. Drill a hole in each marked
position using a drill which is the root
diameter of suitable PK screws — a
1.5 — 2.0 mm diameter drill should be
fine. Alternatively, you can tap the hole
to take an appropriate screw, if you
have the tools. Then again, you can drill
right through and use a bolt, nut and
washer. Whatever suits you and is
mechanically suitable is fine.

Now, Q4 needs to be insulated from
the heatsink as the metal area on the
device is connected to the collector
which is connected to the positive
supply rail. Thus, an insulating washer
is required. Smear both sides of the
washer with silicone thermal compound
(such as Bevaloid GS13 or other
proprietry silicone heatsink paste).

Assemble the pc board and coax
sockets to the heatsink once again,
placing Q4’s insulating washer over the
bolt hole first. Tighten the nuts and
bolts securing the coax sockets and
solder the centre pins of the coax
sockets to their pads — make sure you
get a good joint. Now bolt down Q4.

Next, smear the bottom side of Q1's
header with heatsink compound and
place it in the pc board cutout being
careful to orient it correctly. Refer to
the transistor package diagram and pc
board overlay to assist you. Bolt it in
place then carefully bend down the
leads and solder them to the pads on the
pc board, being careful not to strain the

leads. The bias network diodes, D3 and b

COIL AND CAPACITOR DATA

Coil 52 MHz 28 MHz

Input, L1 2 turns, 6 mmid. 3 turns, 6 mm i.d.
Output, L2 1 turn, 9.5 mm i.d. 3turns, 9.5 mmid,
C1 160 pF ceramic 2 x 150 pF ceramic
(&) 3 x 100 pF ceramic 5 x 100 pF ceramic
RFC3 7 turns, 6 mm i.d. 9 turns, 6 mm i.d.

Wire gauge: Coils L1 and L2 use 18 gauge B & S tinned copper wire; RFC3 uses

20 gauge enamelled copper wire.
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NEW INSTRUMENTS from Christie Rand Pty. Ltd.

The SABTRONICS Type 8610 A Fre-
quency Counter, gives you a first class,
high stability instrument at the hobbyists
price, tor an 8 digit counter. Frequency
Range guaranteed 10 Hz 10 600 MHz (typ-
Ically 5 Hz to 750 MHz) with a good sen-
shtivity which holds over the whole range
Measurement accuracy of 1ppm plus 1
digit or 0.0001 percent. Ageing Rate:
plus/minus 5ppm/yr. Gate Times, 0.1, 1,
10 secs. Battery Operated (not with unit)
Size only 8"x6.5''x3"". Weight 0.54kg (less
battery)

ONLY $289 incl S.T.
KIT $250 Incl S.T.

SCOPEX from England offer — a new
Hightweight dual trace, D.C. to 10 MHz
oscilloscope with a 3 percent accuracy
for the amplifiers and timebase. The
Scopex 4D-10B is sold by Christie Rand
Pty Ltd. Other features are: Y Ampilifiers
10mV/cm to 50V/em Timebase speeds
100ms/cm to 1us/cm Times 5 magnlfier.
Alternative channel & Chop Trigger
Normal/TV tieid (TV tine on Normai). AC
switch for Amp to 3Hz. Z Modulation.

ONLY $550
Plus 15 percent S.T.

A NEW 0.1 PERCENT DIGITAL MUL-
TIMETER BY SABTRONICS, US.A. Is
now avallable in KIT torm. The price is
lower than other comparable DMMs on
the market The SABTRONICS model
2010A is obtainable trom Christie Rand
Pty Ltd. The specitication of this 3% Digit
muttimeter Is:- D.C and A.C Voits 100uV
to 1000V from 0.1 percent accuracy DC &
0.5 percent A.C. D.C and A.C Current
0.1uA to 10 Amp from 0.1 accuracy DC &
0O.5A.C. Resistance 100mnto 20Mn from
0.1 percent accuracy. Diode Test 1mA,
10vA, 0.1uA Temp Range OC — 55C. Dry
cells not included. Slze only 8"x6.5'x3"

ONLY $159 incl S.T. KIT $342 incl S.T.

To compliment the dual trace oschios-
cope by SCOPEX the D.C. to 25 MHz
4D-25 Is now avallable. Again with all of
the features fisted In the 4D-10B includ-
ing an accuracy of 3 percent for Amps
and Timebase. Timebase speed 200ns/
cm to 200ms/cm

ONLY $853
Plus 15 percent Sales Tax.

Switchable Probes for the above Attenu-
atlon x 1. x 10, and earth,

ONLY $48 each.
Plus 15 percent Sales Tax.

Send to:
= R AT s e T e T L e S e e e s o Please.send me...........cccccccovevevienenn. CHRISTIE RAND PTY. LTD. :
PO Box 48, Epping, 2121.
| COMPANY if applicable ..., Chegue enclosed for $.................... Tel (35) 868-?36%9. :
‘ ADDRESS 5 i el il 1 i s s S a5 151554 o s il o1 . Or charge to my Bankcard, Expiry date............c..cccc.... |
'l_posmooe .................. PHONE... ... SO, s [ e (D [0 (0 CCCCT O]
*ESHNCOM 203 TREMODCOM 239 TRENDCOM 208 #» TRENDCOM 103 TREHMDCOM 180 TREHMDTOM 199
‘BENDOOM 233 TREHOCOM 2000 TREMDCOM 290 +# TREHDCOM 192 TREMDTOM 103 TRENMOCOM 1ag
GENDCOM 293 TREMDCOM 200 TREMBESE 200 »* TRENDCOM 199 TRENSESM 102 TREHOUOM 19¢
SENDCOH 290 Te_:;p,.;_q*‘fﬁﬁ_[j' 'I'u""’._- 1209 *» TRENDCOM 100 Jrzsse ' o
=R ) > TREMDCOM 15 i 1%
pt_£.00, ey { - v it 3 (e,
NANR L e i %>+ TREMDCOM
B TREHDCE

PENT

RENDCOM
TRENDCZOM

s ¢ TREMNDCOM _ 109 TREWOS
e oM 299 *»» TRENDCOM 192 TRENRUZOM 102 TREWMD
" =S »» TREMDCOM 199 TRENDCOM 199 TREMW
o :,,‘.3.,.3 R it 2mam TEEMACOM P8 > TRENDCOM 193 TREMDUOM 103 TREW

% Trendcom 200 $610*

63 Paisley'Street, Footscray. Vic. 3011.
(03) 68-4200

% Trendcom 100 $395*

Word Processing from:

GUTIPLTESLLAKE

*Plus sales tax

ETH
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Project 726

D4 can now be mounted. Place the
diodes parallel to one another so that
you can twist the anode lead of one
diode together with the cathode lead
of the other, and then solder them
together. Smear the top of Q1 and the
two diodes with silicone heatsink
compound and put the two diodes on
top of Q1. The spare anode lead (from
what is now D3) goes to the base
lead of Q4, over the top of RFC1 (refer
to the pc board overlay). The remaining
lead is bent back so that it may be
soldered to the emitter (ground) pad
adjacent to the grounded end of C7
(refer to the overlay again).

Last of all, solder C2 in place and
add the two coax leads, A and B. Use
RG174 3 mm diameter coax for these
leads. Take care not to melt the
insulation of the cables causing a
possible short to the shield braid.
These cables do not have to be any
specific length — just allow enough to
reach without the cables being crowded
down on the pc board. The supply
connections can then be made. This
booster may draw 10 A on peaks, so
use appropriately rated leads — 23/0076
is a suggested minimum. These leads
should be colour-coded to avoid reverse
connection, otherwise connect a power
diode in reverse across the supply rail
as ‘idiot’ protection.

At this stage, check everything.
Having satisfied yourself that all is in
order, you are ready for test.

Powering up

You will need a 50 ohm, 50 or 100 watt
dummy load, an SWR/power meter, a
dc power supply that will deliver 12-14
volts at 10 amps and a 1% V battery
with clip leads attached. A low
resistance ammeter to read 10 amps
should be connected in series with the
dc power supply.

First, connect the SWR/power meter
and dummy load to the booster amp’s
output. No drive should be applied
until much later. Connect the dc¢ power
supply and check to see that the
amplifier draws no current. Taking your
12 V battery, connect the negative
terminal to a ground point and then the
positive terminal to the junction of D1,
D2 and C2 — this pad is immediately in
front of the input coax socket centre
terminal pad. The relay, RL1, should
operate and the amplifier should draw
around 200-300 mA of current if all
is well. Now, lift the end of RFC2
that connects to the power supply
rail on the pc board and connect a
0-100 mA meter in series (disconnect
the dc power supply first!). With the
power supply connected and the 1% V
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battery reapplied to the junction of D1,
D2 and C2, adjust the trimpot RV1
so that the collector current of Qi,
as indicated on the milliameter you just
inserted, is 100 mA. Having done that,
remove the milliameter, restore RFC2
to its rightful position and you can
move on to tune-up.
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Bandwidth with the unit aligned at. 52 MHz

Heatsinks

The peak dissipation of the RF
power transistor is about 50 W, about
20 W average for SSB operation
during transmit (periods. A heatsink
rated between 1°C/watt and 1.5°C/
watt should be used to give adequate
heat dissipation. The one used on the
prototype shown in the picture is
a 147 mm length of “Minifin”. In
fact, the pc board has been designed
to drop into this particular heatsink.
There are several alternatives. A
152 mm length of Redpoint Q-type
or L-type should be suitable. Dick
Smith has a 225 mm length of single-
sided heatsink that should be more
than adequate — it's a little big but
is OK if space is not a problem. The
pc board would need to be mounted
on the flat side.

Whatever heatsink you select you
will need a space between the inner
fins of at least 33 mm on the side the
coax sockets mount and 40 mm on

the side the pc board is mounted.

2.0y VSWR
1.9

A‘ /

y /

1.3 —1
1.2
l Freq.
1.1:1
50 51 52 53 54

Input VSWR with the linear aligned at 52
MHz and 10 W input.

If you have, or can obtain, another
indine power meter, it would be a wise
idea to connect it between your
transceiver and the booster amp’s input.
First adjust your transceiver (into a
dummy load) to give an output of 34
watts on carrier, or apply a single tone
to the mic input and adjust the level
to provide a similar power output.

With the transceiver and booster
amplifier all connected up, apply drive
and tune the trimmers C5, C6 and C10
for maximum power output. If all goes
well at this stage, increase the drive to
the 10 W level (or peak output of the
transceiver, providing it’s no greater
than 15 W) and peak all the trimmers
for maximum output. Check the input
SWR.

That’s the simplest tune-up-method.
By far the best method is to use a two-
tone test generator and a spectrum
analyser — but not every shack has these
items!

Now you cah give the amp an on-air
test.

Performance

Performance graphs for one prototype
on 52 MHz are reproduced here. Output
linearity and overall gain is dependent
on the level at which the unit is aligned.
If aligned at 10 W drive you'll get around
75 W output, but at 3 W drive you'll
get about 30 W output. Intermod
distortion on prototypes has been
measured at better than 30 dB down on
PEP output (two-tone). On 28 MHz the
DX542CF has more gain than at
50 MHz so you'll get somewhat higher
output for less drive.

Bandwidth of the unit, when aligned
at one frequency, is flat within 1 dB
over more than 2 MHz for power
output, input VSWR being less than
1.5:1 over the same range.

This amplifier will provide mote than
adequate drive to a subsequent high
power linear amplifier designed to
deliver the legal limit of 400 W PEP
output. ®



TASMAN ELECTRONICS

12 Victoria St, Coburg, Vic. 3058. Ph 354-5062

TRANSISTORS

AC127 .90
AC128 .90
AD149 2.95
AD161 2.20
AD162 2.20
B8C107 35
BC108 36
BC108C 39
BC109 .35
B8C109C .40
BC177 .35
BC1778 .65
BC178 35
BC179 .40
B8C318 22
BC319 .22
BC320 .22
BC1828 .20
BC286 .16
BC287 16
BC327 .30
BC337 .30
BC338 .30
BC547 19
BC548 19
BCS549 A9
BCS549C 20
BCS557 .20
BCS58 .20
BC559 .20
BC639 .40
B8C640 .40
BCYT1 69
B8D131 65
BD139 .59
BD140 .59
BD262 1.20
B8D263 1.20
BD647 1.90
BD648 1.90
BDV64B 3.19
BDV6ESB 3.19
BF115 .65
BF338 .90
BFW10 1.40
BFX84 82
BFYS50 .85
BFY51 .85
BFYS0 1.50
BU126 3.90
BUX80 9.95
MJ802 4.20
MJ2955 .90
MJ4502 4.20
MJE340 1.30
MJE2955  1.50
MPF102 .60

MPS3565 .18
MPS3538 18

MPSAQS .30
MPSAQ6 .30
MPSA12 .50
MPSA14 45
MPSAS5 .30
MPSAQ2 40
MPSA93 .55
PN3564 24
PN3565 .18
PN3566 18
PN3567 .18
PN3568 .18
PN3569 .18
PN3638 18
PN3638A 22
PN3641 .20
PN3642 .20
PN3643 .20
PN3644 .22
PN3645 22
PN3646 22
PN3693 .29
PN3694 .29
PN4121 .35
PN4248 .22
PN4250 .29
PN4355 29
TIP31A .65
TIP31C .85
TIP32C .85
TIP2955 1.60
TIP3055 1.00
TT800 1.20
TT801 1.20
2N697 .60
2N918 65
2N2102 .82
2N2219 .50

2N2219A .65
2N2222A .35
2N2368 .25
2N2484 .55

Minimum postage $1.00

2N2646
2N2647
2N2904
2N2905
2N2905A
2N2906A
2N2907
2N2907A
2N3053
2N3054
2N3055
2N3107
2N3300
2N3302
2N3638
2N3638A
2N3642
2N3702
2N3703
2N3704
2N3740
2N3819
2N3904
2N3906
2N4030
2N4032
2N4033
2N4036
2N4037
2N4231
2N4234
2N4235
2N4238
2N4401
2N4403
2N5086
2N5087
2N5088
2N5089
2N5210
2N5458
2N5459
2N5461
2N5462
2N5485
2N5871
2NS872
2N5873
2N5874
2N6027
2N6124
2N6126
2N6129
2N6130
2N6132
2N6134
3IN140
3N201
3IN210
40673
DIODES
AAY30
BA244
BP104
BYX71
HP5082
2800
OA47
OAQ0
0A91
0A636
P600G
1N3493
1N3493R
1N4001
1N4002
1N4004
1N4007
1N4148
1N5404
1N5408

400V,1A
400V6A
200V1vaA
100V 2A
100V35A
VOLT. REG.
309K
Nn7r
317K
323K
723

7805
7805K
7812
7812K
7815
7818
7824
78H05
78H12
78HG

1.00
120
.50
.50
.50
.50
.50
.50
.55
.90
75
1.20
.85
.60
.55
.59
.59
.20
.30
.30
1.60

- b b b b b b = s
[-F>N-N-N=N=)

gvbhhmwg

BRID, RECT.

1.50
3.60
75
.95
3.40

78P05 8.00
78L05 .40
78L09 40
78L12 40
78L15 .40
78L18 40
78L24 40
78CB 2.40
7908 1.85
7905K 2.95
7906 1.85
7908 1.85
7912 1.85
7912K 2.95
7915 1.85
7918 185
7924 1.85
79HG 10.80
79L03 .95
79L05 95
79L12 .95
79015 .95
79L18 95
79L24 95
78MGT2C  1.80
79MGT2C  1.80
LINEAR

301 40
307 70
308 1.20
310 2.60
an .70
318 3.20
324 1,00
339 .90
358 .70
377 2.70
378 4.20
379s 6.90
380-8 1.50
380N14  1.50
381 230
381AN 3.96
382 2.00
388 1.38
555 35
556 1.20
565CH 3.30
566 3.10
567CH 3.00
709 80
710 .80
7 .80
741 30
74 1.00
74 60
771 .50
1458 .60
1558 1.90
2917 3.20
3089 4.20
3914 4.50
7392 3.30
CA3046  1.65
CA3086 65
CA3130  1.50
CA3140  1.50
CA3302 .70
CA3401 80
MC1494L  6.65
OM350  7.90
RC4136 145
PROMS

93448 10.50
2708 12.00
INTERFACE
1488 1.00
9368 2.30
8124 2.20
RAMS

2102A-4  1.90
2114-N 6.50
2114-3 8.00
2102 1.60
74L8

74LS00 .30
74LS01 .30
74LS02 .30
741503 .30
740504 30
74LS05 30
740508 30
740509 30
74L810 30
74LS11 35
741812 30
741514 80
74LS15 75
74LS16 60
740520 .30
74LS21 35
741527 30

740528
741830
741832
740537
740538
74LS40
74LS42
74LS73
740874
74LS75
741578
74LS85
740586
741890
74LS92
740593
741595
7418107
74LS109
7418113
7418114
7418125
7418133
7405138
74LS151
7418157
74LS160
74LS163
74LS164
74LS165
7418169
74LS174
74LS176
748190
74LS191
7405192
7415193
7415194
7415195
7418196
7418197
7415221
7415247
7415251
7415253
7415257
7418259
7415279
7415290
74LS365
7415366
7405367
7405368
7400 TTL
7400
7461
7402
7403
7404
7405
7406
7407
7408
7409
7410
7413
7414
7416
7417
7420
7421
7422
7426
7427
7430
7432
7437
7438
7439
7440
7442
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7483
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74107
74121

74123 .85
74132 1.30
74145 1.50
74150 1.50
74151 1.40
74153 1.40
74154 1.40
74157 1.40
74160 1.70
74165 1.70
74172 1.40
74173 2.60
74175 1.20
74180 1.50
74188 3.00
74192 1.80
74193 1.80
74367 .90
CMOS

4000 .30
4001 .38
4002 .40
4007 .30
4008 1.20
4011 .38
4012 .30
4013 65
4014 1.40
4015 1.20
4016 .60
4017 1.30
4018 1.30
4020 1.40
4021 1.30
4022 1.30
4023 .30
4024 1.00
4025 .30
4027 70
4028 1.00
4029 1.60
4035 1.20
4040 1.40
4042 1.20
4043 1.00
4044 1.00
4046 2.20
4049 .70
4050 75
4051 1.20
4052 1.20
4053 1.20
4060 1.50
4066 80
4068 45
4069 .30
4070 .30
4071 .30
4072 .30
4076 1.75
4077 .30
4078 .60
4081 .30
4082 .30
4093 .70
4441 .95
4502 1.40
4506 .70
4510 1.50
4511 1.30
4518 1.80
4520 140
4528 1.40
4553 6.90
4555 1.00
4581 3.50
4582 1.40
4584 1.00
40014 .80
40097 1.00
40098 1.20
74C02 .35
74C04 .35
74C08 .35
74C10 .35
74C20 .35
74Ca8 2.50
74C73 1.10
74C76 .95
74C80 1.40
74C93 140
74C175 1.70
74C192 1.90
74C193 2.70
DISPLAYS
FND357 1.40
FNDS00 1.40
DL747 3.50
OPTO COUPLER
MCT2 75
SCR's

c103YY .80
C106Y .65
C106D .80
C106E .70
c1220 1.30
S4015L 1.90
S2025H 3.75

TRIACS

SC141D 1.30
Q4015L5 2.80
BT139 2.80
TRIGGER
DIODES

ST2 55
ST4 .80
LED's

RED .18
GREEN .30
YELLOW .30
CLEAR 25
TIL209 .18
FRD(f1) 2.30

SEL102S .30
SEL103S .30
SEL302E 40
SEL3I03E A0

SKNR 1.20
SKNG 1.70
SKNY 1.80
SEL351 1.10
LD271A .80
ZENERS

Y2 WATT 19
1 WATT .30
2Y2 WATT 65
5 WATT 1.20
MICROS

6800P 11.50
6821 6.50
6850 6.50
TMS1000 7.95
TANTALUM

35v

ul-u68 .25
1u-10u .30
15uF .55
22uF 74
10uF/25V .25
16V

4u7 .20
22uF .30
47uF 1.30
6.3V

47uF .40
100uF 1.10
CERAMICS
1P-uo1 .06
.0056uF A0
.0068uF 12
.0082uF 20
.047uF .08
AuF A2
.22uF 22
.47uF .25
GREENCAPS
100V

.001uF to

.027uF 10
.033uF to

.056uF A2
.068uF 10

AuF 16
J12uF to

22uF 30
250V

27uF .30
.33uF .34
.39uF .48
47uF 50
56uF to

.B2uF .60
1uF to

1.5uF 1.00
1.8uF 120
2.2uF 1.40
3.3uF 2.10
4.7uF 3.50
630V

.001uF to
.0082uF .20
.01uF to

.015ufF 25
.022uF to

.033uF .30
.047uF to

AuF .40
22uF 60
.33uF .80
A7uF B85
TRIM CAP
—5.5pf .30
—22pf .40
—40pt .40
—65pf .30
ELECTRO. RT.
16V

33uf 16
330uf .40
25V

100uf .25
330ut .45

2500uf 1.00
50V

2500uf 215
63V

10uf 16
47ut .30
100uf .40
220ut .65
470uf 7D
1000uf 1.65
RB. (PCB)

6.3V

470uf 20
1000uf .30
1oV

4.7uf .10
100uf .10
16V

10uf .08
22ut A0
33/47ut Ao
100uf 15
220uf 20
330ut 20
470uf 25
640uf A5
1000uf 40
2500uf 65
25V

2u2/3u3 .10
4u7/10u 10
25u/33u A2
47uf 13
100uf A5
220uf .20
330uf .25
470ut .35
1000uf .50
2200uf .90
3sv

2u2/3u3 A0
10uf 15
100ut 20
220uf .30
1000uf 70
2000uf .90
2200uf 1.10
50V

0.47uf .08
1u/2u2 .08
3.3uf a5
4.7ut 15
10uf 15
22u/33u 20
47u/100u 20
220uf 50
470uf .60
63V

0.47ut 10
1uf2u2 10
3ul/4u? 10
10u/25u A5
47ut 20
100uf .25
220uf .40
330ut .45
470uf .80
160V

2.2uf .20
10uf .30
22uf .50
250V

2.2uf .25
350V

1uf .20
CAN TYPE

35v

2500uf 1.60
2500uf 1.95
40v

5600uf 2.40
50V

6800uf 5.20
63V

2500uf 3.25
75V

3300uf 5.90
BIPOLAR 50V
1uf2u2 .25
3u3/au? .30
6.8uf .30
10/22uf .40
33uf .50
47ut .69
100ut .80
POLYSTYRENE
125V

10pf to

680pf .45
1000pt to
10,000p .55
RESISTORS
33w .03
1w 07
5 W Wiw .30
AW 2p.c. A0

MINIATURE
TRIMPOTS

100 to

1M OHM v20
MINIATURE
MULTITURN

10 to

2M OHM 1.45
POTENTIOMET.
SINGLE .70
DUAL 1.60
+ switch 1.80
SLIDER 1.10
CERMET
TRIMPOT

100 to

1M OHM .52
FUSEHOLDERS
3AG

502 .99
504 (box) .58
830 tine .28

PCB CLIPS .06
2AG

506 J6
FUSES

3AG

.25-.75A .20
1-5A A5
2AG

.25-.5A .30
.63-4A 20
WINDING

WIRE (B&S)
16,23 2.00
21,29 3.60
36,37 3.60
38,39 3.60
40 3.60
22 3.80
26 3.90
20,24 4.50
28 4.90
18,30 6.50
31,32 6.60
33,34 6.60
IC SOCKETS

8 pin 4

14 pin 25
16 pin .28
18 pin 65
24 pin .80
8 WW .33
16 WIW .90
EDGE CONN.

8 WAY 1.10
16 WAY 1.85
24 WAY 2.95
32 WAY 3.80
AUDIO MOD.
SI-1010 10.80
S1-1020 21.90
SI-1030 27.75
SI-1050 42.38
HYS 33.00
HY50 42.00
HY120 95.00
HY200  133.00
HY400 188.00
JOSTY KITS

as per JOSTY
adverts.

CABLE TIES

3% inch .06
5% Inch 07
SWITCHES

caK

' 701 1.40
7201 1.90
7301 295
7401 3.75
7201L40 215
7203 2.30
7301R 2.45
8531 1.06
SB4011 1.52
L40 paddie .12
LORLIN HOT.
ADJ. STOP
1P12W, 2p6W
3P4W, 4P3W
_all 1.95
THERMISTERS
15,47,150,
470,1K,4K7

33K OHM .50
47K OHM .55
PLUS

Computer grade
electros.
Polypropolene
capagitors.

Car radio
Suppressors.

CB accessories
etc, etc,



e FAST ¢ CLEAN ¢ EFFICIENT

SOLDAVAC
DESOLDERING T00L

Constructed of tough, shatter-
proof plastic with a heatproof
tip, SOLDAVAC desoldering
tool is lightweight and its spring
operated suction is designed
for one hand operation.

Look tor

SO0LDAVAC

at your regular suppliers.

Or write for further details to:

ASSOCIATED SERVICES PTY. LTD.

110 Tynte St., North Adelaide
South Australia 5006
Phone: (08) 267 2246

Mail Order, add 55¢ P&P
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SYN-1 Single
Board Computer $210.00
KTM-2 CRT/TV
Keyboard terminal

BAS-1 8K BASIC
ROM for SYN-t $149.00
BUFFERED

MOTHERboard for -
SYN-1, KIM-1 or
AIM-65 systems . .

$179.00

16K-8 tully tested
memory board
WRITE PROTECT

and BANK switching

for SYN-1, KIM-1 o

AIM-65 systems . . $360.00

EPROM
Programmer and
EPROM/ROM
Board MEMORY
mapped EPROM
programming will

program up to 16K L :: .
per command =
firmware in PROM -

included. For SYN-1, Y

KIM-1 or AIM-§5 .

AUTOMATIC
TELEPHONE

OIALER PROM
® dislling 32 numbers
" plus other options

$180.00

PRESETABLE
COUNTER 5 digits
sultable for counting,
batching and
numerical control

$150.00

0IGITAL
TACHOMETER

$120.00

STEPPING
MOTORS wide
range for N.C. Con-
trol, Piotters,
Variable speed, Servo
Control etc. From .

$49.50

STEPPING MOTOR DRIVING CIRCUITS for 3 or
4 phase in Mode 1 phase 2 phase 1-2 phase excits-
e S R e §12.00

THUMB WHEEL SWITCHES
$2.20 ea.
PROXIMITY TRANSDUCERS
$15.00 ea.

HAND HELD TACHOMETERS
$160.00 ea.

Mail orders add $3.50 for
postage and packaging

67 Blackshaw Avenue.

MORTDALE 2223.
Telephone: 570 1225

({Trade enquiries invited)

‘PLESSEY)

COMPONENTS

Australian distributors
for

@ HITACHI

e IC MEMORIES

e MOS FET Audio Power
Amplifier
28J48-25K133
Complementary Pair

GENERAL COMPONENTS
Stocks held of . . .

Connectors

Rotary Switches
Lever Keys

Reed Relays

Neon Lamps

Panel Lamps
Switches
Potentiometers
Integrated Circuits
Sonalert Devices
Indicator Tubes
Photodiodes

Photo Voltaic Cells
Nickel Cadmium Batteries
Loudspeakers

Try us for hard-to-get

components such as:-

SILVER MICA

TRANSMISSION MICA
TRANSMISSION CERAMICS
COMPUTER GRADE ELECTROLYTICS

PLESSEY

COMPONENTS

PO Box 2 Villawood, NSW. 2163
Telephone 72-0133

Adelaide 269-2544 ¢ Melbourne 329-0044

Brisbane 36-1277 o Perth 458-7111




Bill Edge’s

our own kits (See detalis EA Sept ’79).

We stock all Dick Smith Electronics kits and some

products plus an exclusive range of

IZLIECTRONIC ACGIENCIIES

115-117 PARRAMATTA ROAD, CONCORD, 2137. TEL: 747-6472.
(Corner Parramatta Rd and Lloyd George Ave)

p SPEAKER
ELECTRONIC AND SPcee
KlTs FO,?S a‘EwV“E ?,auable trom Elec-

i | our
A sne:c}taqce‘:::ﬁlersmg free t:amtmmt outlining 3l
tt':ntastk: Kits is yours on request.

(See ETI Feb '80)

This is really a superb system for the 1980’s. Using the latest Phlilips speakers
and a marvelleous design by David Tilbrook, it is as modern as tomorrow. Not
only will you have the ultimate in sound,

YOU COULD ALSO BE SAVING UP TO $1,000,
as these speaker boxes are rivalling commerciai units in the $1,000-$1,800

price bracket.
COMPLETE
SPEAKER KIT

Including 2 only AD12250/W8, 2
only AD70601/W8, 2 only
ADO2160/SQ8 (ADO2161/SQ8),
2 only AD10605/T8, 2 only 4-Way
crossovers

31T

(Boxes not included)
Box kits (Woodwork) will be available
within the next few weeks. All
speakers avallable separately (See
box at left)

AD12250/'W8
300mm (12")
Woofer, 100 watts
AMS §78.50

AD7060 /W8
178mm (7"') Lower
Midrange $19.95

AD02160/S08 Sgawker
(ADO2161/508) S0mm (2"')
Midrange $31.99

ADO1605T8 25mm (1'") Dome
Tweeter $15.99

FANTASTIC ETI ““SERIES 4000"° AMPLIFIER

This kit contains absolitely everything to build this high
performance ampiifier (equal to some commercial amps
around $600). All that's required Is your labour and time and
you could be saving up to $400 or morel

This kit includes the two ETI 470 modules, ETI 471 high
performance stereo preamp control unit, ETI 472 power supply
case, front panel and all necessary wirlng and hardware to
make this kit the most professional you have ever built. We can
say this with complete honesty as we have made up a kit to
demonstrate.

With each set of instructions for the ET| 4000 we have included
a two page Insert on "How we constructed our ET! 4000" with
hints and advice you wouldn't normally find in kit instructions.

Serles 4000 Amp: with rack mount metal
case as used by ET| — only $189; with
wooden sided case (same as metal but
no flange or handles) — only $179, If
special "'C" core transformer required
add extra $10.

ETI 471 HIGH PERFORMANCE
STEREO PRE-AMP CONTROL
UNIT KIT

Desligned to compiement 60 watt ETI 470 modules,
but Is such an exceptional design it can be used to
update existing systems or incorporate in new de-
signs, as It has features unheard of in other pre-amp
designs, eg all connections through RCA sockets
and controls golng direct to PCB. Everything de-
signed for very very low distortion (Details see ET1

KIT incl hardware etc. (Front panel In-

PHILIPS/ETI 4-WAY
SPEAKER SYSTEM

60 WATT LOW DISTORTION
AMPLIFIER MODULE ETI 470

Complete 60 watt amplifier kit (as
used in ET1 4000 kit). Absolutely
everything including heatsinks and
all hardware as per May '79 ETI.
Features very low distortion and
very simpie mechanical construc- §
tion (replaces ET) 480). Can be used

to replace existing amplifier mod-
ules and bring your present system
up to scratch.

ETI 470 KIT ONLY $29 5 90

ETI 472 POWER SUPPLY KIT

Complete set of parts, including all hardware, as per ETI
July ‘79, for this exceptional power supply. With standard

ower transtormer, $42.90. With special 'C" core trans-
lormer, $52.90.

June '79). cluded — only in complete kit)

All components are avallable separately for the
ET1 4000 Ampilitier:

e ET1 470 PCB $3.50 ¢ ET1 471 PCB $6.90 @ ETI 472 PCB
$3.00 @ BDV64B $3.56 ¢ BDV65B $3.56 & Washers and
brushes for BDV64/65B (set of 4) $1.45 & Wooden sided
case $45.00 & Metal case $55.00 e Silk screened front
panel $10.00.

MAIL ORDER: $1.00 plus 5 percent of order value up to $80, thence a flat $4. Heavy items sent
“freight-on” through carrier

ET! February 1980 — 73



Project 496

Series 4000 four-way
loudspeaker

This project is the first in a series of loudspeaker projects designed

to complement our Series 4000 range of quality hi-fi projects.

LOUDSPEAKERS still remain the
weakest link in the hifi chain and the
total sound of any system will depend
more on the loudspeakers than any
other single hi-fi component. So it is
important to get the best loudspeakers,
even if this means accepting a slightly
lower performance amplifier or turn-
table. In most systems the performance
of the cartridge, turntable and amplifier
greatly exceeds that of the loudspeakers
so an improvement in the loudspeaker
department will often yield a radically
improved system.

Unfortunately, there are very few
really good kit loudspeakers. This
project is an attempt to rectify that
situation by providing a loudspeaker
suitable for home construction that
rates amongst the best available. This is
not an inexpensive project — the driver
and crossover cost being around $400 —
but the finished project will rival
commercial units at three times the
price.

Choosing the drivers

In order to build a good loudspeaker it
is obviously important to use good
drivers, but availability is just as
important a criterion as performance.
For this reason we had a close look at
the drivers commonly available in
Australia and finally decided to use
drivers from the huge range of Philips
loudspeakers, some of which were not
available in this country at that time.
Philips agreed to stock the drivers we
decided on and these form the basis
of the 4000 series of loudspeakers.

The 4000/1 is a four-way sealed
enclosure loudspeaker using 12 dB/
octave crossover slopes. The original
design for our prototype used an 18 dB/
octave M-derived crossover (see
‘Principles and problems in loudspeaker
design’ in last month’s and this month’s
issues) but it was enormously expensive
and complex and would have contrib-
uted little to the overall sound finally
achieved with the 12 dB/octave cross-
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over. The four-way approach allows
closer control over the final frequency
response than does a three-way. More
importantly a major part of the mid-
range normally handled by the woofer
can be dedicated to a separate mid-
range driver. The basic design idea was
to use the woofer only up to 150 Hz.
A separate mid-range driver would then
take over up to 750 Hz where a second
mid-range would come in. The lower
mid-range driver, crossing in at 150 Hz
needs a usable response down to around
60 Hz (i.e. one octave) so that the
crossover region will have a reasonably
flat response. Similarly, the woofer
crossing out at 150 Hz needs to have a
usable response to at least 300 Hz.

After a great deal of testing it
was finally decided to use the Philips
AD12250/W8 unit for the woofer.
This is a 100 watt driver with a free air
resonance of 26 Hz. When mounted in
the enclosure the fundamental
resonance rises to around 31 Hz, an
excellent figure. This driver seems to
have a bad hole in its response at
350 Hz but this is unimportant in this
loudspeaker.

The AD70601/W8 unit was chosen
as the lower mid-range as it has a free
air resonant frequency at 45 Hz. This
driver is actually a woofer and does not
have the integral sealed enclosure
common to many mid-range drivers.
The enclosure must be provided by the
cabinet construction and the volume
chosen in the 4000/1 increases the
45 Hz fundamental resonance of this
driver to around 55 Hz, which is ample.

The response between 750 Hz and
3 kHz, where the tweeter takes over, is
handled by the latest Philips dome
(AD02161/SQ8) mid-range. This driver
has a 50 mm textile dome giving a good
frequency response and wide dispersion
at higher mid-range frequencies.

Above 3 kHz the ADO01610/T8
tweeter is used. We tested a large range
of Philips tweeters and this was the best,
followed. closely by the AD01605/T8,

David Tilbrook

The 4000/1 loudspeaker, without the front
grille, showing the drivers. It stands about
one metre tall.

which suffered a little from roll-off of
the frequencies above 10 kHz.

Construction

If you are constructing the boxes your-
self start by assembling the sides, top,
bottom and back of the cabinet. The
bottom panel is placed 100 mm above
the bottom of the box and the cavity
formed under the box can be used to
mount the crossover instead of putting
it inside the box as is the usual practice.
Now insert the two pieces of timber
that form the mid-range enclosure. It
is essential that there is a perfect seal
between the bass and midrange
chambers, as well as between these two
chambers and the outside air. Line every
joint carefully with caulking compound



HOW IT WORKS.

The input signal from the output of the
amplifier is fed to the 4 way crossover that
divides the signal into the different
frequency bands covered by each of the
drivers. The loudspeaker cabinet is divided
into two sections, the larger one forming
the bass chamber for the woofer and the
smaller one forming the midrange
chamber. These two chambers are sealed
from each other so that interactions
cannot occur between the back radiations
of the woofer and lower midrange. The
other two drivers have their own
enclosures as an integral part of the driver.
For a detailed account of the design
approach and the problems that occur in
loudspeaker design read ‘Principles and
problems in loudspeaker design’ in this
month’s and last month’s issues.

or glue so that no possibility of an air
leak exists. This is probably the best
stage of the construction to drill the
holes for the wiring to the loudspeakers.
1 used two cores of 240 volt three-core
mains cable for this purpose, mainly
because a round hole could be drilled
and the cable squeezed through it to
make a reasonable seal. Three holes
need to be drilled in the bottom of the
midrange chamber to allow for cables
for the two midrange drivers and the
tweeter. Cut suitable lengths of 240 V
mains cable and insert these through the
holes. Seal between the cables and the
holes with sealing compound or a glue
like Silastic. If the crossover is to be
mounted under the loudspeaker, drill
four holes through the bottom of the
box and run the cables exactly as with
the mid-range enclosure. Drill the holes
so that they are closer to the rear of the
box to allow ample room for mounting
of the crossover. The input terminals
should be mounted on the back of the
enclosure, below the bottom panel if
the crossover is mounted under the
loudspeaker.

It is not necessary to have the front
baffle removable since the drivers are
external mounting types. It is probably
easier to cut the holes for the drivers
before mounting the baffle onto the
front of the cabinet. The base panel and
midrange enclosure panel should have
been cut so that 38 mm remains
between these and' the front edge of the
side and top panels. When the front
panel is fitted, 19 mm should remain
between the front of the baffle and
the front edge of the sides and top.

400011 4-way speakersystem

| N —
jc1 TWEETER
23 4R7 ADO01610/T8
H L1 R2 OR AD01605/T8
0.8mH 8R2 (SEE TEXT)
SP4
DOME MID
AD02161/5Q8
SP3
MID
AD70601/W8
SP2
c7
i N
- +
+ +
O- *
c9 R6 WOOFER
AMP

a7u 12R AD12250/W8
SP1
c10

P s

' L
o :

@

Circuit diagram for the four-way system. Driver polarity is important. Note that the “dome mid"’
driver, AD02161/SQ8, is available in two models, the other being AD02160/SQ8, which is
different in appearance but electrically equivalent.

This space will be taken up by the
grill cloth frame. Seal the remaining
joints between the front baffle and the
rest of the box. The only remaining
part of the box construction is to
attach the small 100 mm high wooden
panel to the bottom of the box. The
front grill is made by constructing a
rectangular frame that fits into the
remaining cavity on the front of the
baffle. Stretch the grill cloth (use
proper speaker grill material to avoid
absorption of the treble) tightly over
the frame.

If you have purchased a kit of ready
made boxes it will still be necessary to
drill the holes for the cables and to seal
the box thoroughly with some sealing
compound. If the slightest leak exists
between the bass and mid-range
chambers the large pressure increases
created in the bass chamber will force
the mid-range to vibrate, causing
distortion.

The last stage before mounting the
drivers is to line the box with 25 mm
thick loudspeaker innerbond. Line the

back, sides, top and bottom of both the
bass and mid-range chambers. Attach
the innerbond firmly to the sides of the
box using tacks or thin nails and glue.

The tweeter and dome mid-range
drivers are supplied with mounting
washers so that good seals can be made
between the drivers and the baffle.
Use adhesive foam tape available from
most hardware stores, to make a good
seal around the lower mid-range unit
and the woofer. Stick the tape to the
front of the baffle around the edge of
the holes cut for the woofer and mid-
range so that when the drivers are
mounted a good seal results.

Solder the wires to each of the
drivers making sure you know which
wire is connected to the positive
terminal on the loudspeaker. This
terminal is marked on the driver either
by a red terminal or a red dot near one
of the terminals. Mark the other ends of
the cables so that it is clear which cables
connect to which drivers. This is
important; if the outputs of the cross-
over are connected to the wrong drivers p
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this could result in damage to the
drivers.

Once all of the drivers are mounted
the final stage is the construction and
mounting of the crossover. If the cross-
over is mounted inside, instead of
under the box it will be necessary to
leave mounting of the woofer until
last. After all of the drivers have been
mounted connect a 1.5 volt battery to
the woofer wires and watch the lower
mid-range cone. If it moves, the seal
between the bass and mid-range
chambers is not complete.

The inductors used in the crossover
are too big to be mounted on the pc
board. All the other crossover
components are on the pc board. Start
construction of the crossover by

PARTS LIST - ETI 496
The following is a parts list for one only
loudspeaker so two of every component
will be needed for a stereo pair.
Drivers
SRAN. a4 a8 Phjlips AD12250/W8
SRR b g ang Philips AD70601/W8
SEBI=% s 1 » Y Philips AD02161/SQ8
Philips AD02161/SQ8 or
AD02160/SQ8
SRy 5.0 ard s Philips AD01610/T8 or
AD01605/T8, see text.
Inductors
(131 o LA« =gl 0.8 mH max dc resistance
0.5R
LBALAW o q v 3.0 mH max dc resistance
0.5R
LS., .. = s 12.6 mH max dc resist-
ance 0.7 R
Capacitors
()1, . 3u3 polycarbonate
G I e 22u bipolar electro-
lytic 50 V
CR LD = ira . 3u3 polycarbonate
ChYCH i s o 47u bipolar electro-
lytic 50 V
08, . Siss 22u bipolar electro-
lytic 50 V
Clo's it 2 o 10u bipolar electro-
lytic 50 V
CBLED Rors LV, 47u bipolar electro-
lytic 50 V
C10....... 22u bipolar electro-
lytic 50 V
Resistors
RT i T 4R7 10 W 5%
RZLE sniiaed 8R2 10 W 5%
R8s Ol < 3R3 10W 5%
Rl ¢ o .o 18R 10 W 5%
RSt e v & 22R 5 W 5%
RE" s w2 = h 12R 5 W 5%
Miscellaneous
pc board . . . . ETI 496
Wire, one palr of spring terminals,
particle board, screws, glue, etc.
Speaker grill cloth, innerbond.

4000/1 d-way speaker Sy@ﬁ@m

We mounted the crossover network assembly on an aluminium plate, bent as shown. The whole
assembly was then screwed to the bottom of the loudspeaker and each driver connected as per

the overlay.

mounting and soldering the capacitors
to the pc board. Next solder the
resistors into place spacing them
approximately 10 mm off the board.
This is necessary to prevent charring the
pc board should these resistors get hot
when the speaker is used with high
power amplifiers. The remaining two
inductors should be glued onto the pc
board and then the leads soldered.

The prototype crossover was
mounted on a sheet of aluminium
200 mm by 330 mm, but this is
optional. If you elect to use this method
of constru¢tion screw the remaining
four inductors onto the aluminium
sheet and solder the leads from these
onto the pc board. Solder the leads
from the drivers and input terminals
onto the pc board and mount the pc
board onto the aluminium base using
6 mm spacers. Finally, the whole cross-
over can be screwed to the bottom of
the loudspeaker box. If you are not
using the aluminium base the pc board
and inductors are mounted directly

to the bottom of the loudspeaker box.
The advantage of using the aluminium
base is so that the crossover can be
handled as one complete unit.

Powering up
Before connecting the loudspeaker to an
amplifier touch the input of the loud-

speaker to a single 1% volt penlight

battery. With the positive of the battery
connected to the positive input (red
terminal) of the loudspeaker the woofer
cone should méve forward and the loud-
speaker should make a loud thump.
Listen to all the drivers separately while
connecting and disconnecting the
battery to check that all of the drivers
are operating. Don’t use a battery any
bigger than 1% volts for this test or you
could damage the woofer.

If all is well, connect the speakers to
an amplifier and turn the volume up
slowly.

Performance
Power handling figures for loudspeakers p
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Philips introduce
their new loudspeakers

designed forthe 80’s
High power-High fidelity to Din 45 500

Introducing the new range of Philips loudspeakers, developed out of
50 years experience in loudspeaker research and production. And
they’re here before the '80s. Select now from our wide range of fine
quality, high performance Woofers, tweeters and squawkers. To get
more informatidn, talk to your nearest Philips distributor or dealer, or
write to Philips direct at P.0. Box 50, Lane Cove, N.S.W. 2066.

Tweeters — 25 mm Dome High Power

Incisive AD 0140/T8 40W RMS Polycarb Non Exposed Dome
Incisive AD 0162/718 or T1550W RMS Polycarb Non Exposed Dome
New Smooth AD 01605/T8 50W RMS Textile Exposed Dome

New Smooth AD 01631/T8 50w RMS Textile Non Exposed Dome

Woofers — 300 mm High Power.

New AD 12650/W8 60W RMS

New AD 12200/w8 80W RMS

New AD 12250/W8 100W RMS

Squawkers — High Power

AD5060/S08 40W RMS 125 mm Cone Sealed Back

AD 0210/5Q08 60W RMS 50 mm Dome Sealed Back

New AD 02160/SQ8 80W RMS 50 mm Dome Sealed Back

Don’t forget to ask your Philips distributor/dealer about:
o these &.other drivers; e recommended enclosure designs from
10W-100W RMS; e loudspeaker kits.

Philips Hi-Fi Speaker System Kits SYDNEY

Dee Why: D.R. Hi-Fi & Electronics, 657 Pittwater Road, North Sydney:

North Point Hi-Fi, Shop P23, Northpoint Building, 100 Miller Street, Redfern:

Sheridan Electronics, 164-166 Redfemn Street, Concord: Eiectronic

Agencies, 115-117 Parramatta Road, Pendle Hill: Electronic Distributors,

$h0pss 2, 3, 4, Post Office Arcade, Joyce Street, City: Magnetic Sound, 32
ork Street.

Electronic
Components
and Materials

A N

e

-
E:7

Philips Hi-Fi Loudspeakers and Loudspeaker Kits Distributed by:
Queensland: Audiotronics Pty. Ltd., 396 Montague Rd., West End,
Brisbane. Phone: 44,7566. Victoria: Systems Reliability Pty. Limited, 49
Tope Street, South Melbourne. Phone: 699.8433. South Australia: World
Imports, 232 Rundle Street, Adelaide. Phone: 223.6539. Western
Australia: Electro Acoustic Co. Pty. Ltd., 55 Frobisher Street, Osbome Park.

Phone: 444.8688.
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48K DYNAMIC RAM

AJ.&JW. DICKER

24 Woodfield Boulevarde, Caringbah, NSW. (02) 524-5639.

—
]%f

Fixed Voltage for
Battery Operated
Equ:pment

Fully protected against sustained short circuits
® Rugged, attractive steel case

Suitable for continuous operation in high
ambient temperatures
On-off switch with separate L.E.D. indicator

Overload Indicator on ECA143 and ECA 144

ECA140 | ECA143 | ECA144

QUTPUT 13.8Vv 13.8V 13.8Vv
2A 3A 4 A

RIPPLE & NOISE: 0.75mV/Volt at rated output

PROTECTION: Fold back current limiting

Variable Voltage for Bench Use

The "ECA160" series are low cost power supplies designed for
laboratory, factory test and systems applications. They are equipped
with a front panel mounted 10 turn voltage control, combination am-
meter/voltmeter and binding posts. Qutput is continuously variable
from zero to 8% above the maximum rated voltage.

FEATURES: -

® Linear series regulator
® Automatic short
circuit protection

Low drift

Fast transient response
Electricity authority
approved

FEREUSON)

® 1 Vi Fleyp dwtocd

O l

VOLTAGE CONTROL : i
10 turn 5mV resolution TYPE NO. VOLTS AMPS

RIPPLE : 2mV RmvS |ECA160-12/3 0-12 3.0
0.04% or 10mV ECA160-35/1 0-35 1.0

rd

Made in Australia and Guaranteed by:

FERGUYSTN,

FERGUSON TRANSFORMERS PTY.LTD.
31 HIGH STREET, CHATSWOOD. N.S.W. 2067.

AUSI’RALIAN
MADE
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Complete cutting and asserbly details for the

four-way loudspeaker box. It is important
that all joints be well sealed.

are a very dubious quantity. Some
manufacturers (not many) quote
continuous sine wave power handling at
a particular frequency, but it is doubtful
that this is a really neaningful figure.
Probably the best way of measuring
power handling is with pink noise. This
is a type of noise which contains equal
energy per octave over the entire audio
range. Using this technique, these loud-
speakers are rated at 100 watt power
handling. The bipolar electrolytic
capacitors used in the crossover are
rated at 50 volts. This corresponds to
156 watts into an 8 ohm load so this
should be" considered the absolute
maximum power for the loudspeaker.
It is sometimes mistakenly thought that

80 — February 1980 ETI
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T~-— 86 mm DIA |

T~ — 122mm DIA l

[ T—— 143 mm DIA l

T 280 mm DIA

MATERIAL 19mm PARTICLE BOARD
ALL DIMENSIONS ARE IN MILLIMETRES

NOT TO SCALE

the power handling figure represents
the power below which the loudspeaker

cannot be damaged. The most
dangerous condition for any
loudspeaker is a heavily clipping

amplifier. In this state the output of the
amplifier approaches dc and even a 20
watt amplifier can do irreparable
damage if operated incorrectly.

Your ears are the best indication that
the loudspeakers are operating safely.
If the sound becomes distorted or
unpleasant at higher power levels, turn
down your amplifier. Nine times out of
ten it will be the amplifier and not the
loudspeaker that is running out of
power.

The 4000/1 loudspeaker has been
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4 HOLES DRILLED TO ALLOW CABLES
TO BE BROUGHT OUT THE BOTTOM
OF THE BOX IF CROSSOVER IS TO BE
MOUNTED IN THE BASE.

SECTION AA

designed in accordance with extensive
tests that reveal the “ideal” frequency
response  characteristics for most
listening environments. This response is
not flat but has a tapered top end, so
that the extreme treble is attenuated
slightly with respect to the mid-range
and bass.

The subjective test revealed just how
good the loudspeakers are. The
frequency response is smooth and
extended and the bass and treble are
present only when they should be!

Above all, the sound is clean and
easy to listen to for extended periods,
even at very high listening levels. I hope
you get as much enjoyment from your
4000/1 speakers as I have. ®



4000/1 Ld-way speakersystem

o]




(z commodore

the PETcomputer

The Pet has a television screen, a keyboard as simple to use as 3 type-
writer and a self-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 A1 NO EXTRA COST

$200 value of programmes will be provided with each PET
purchased prior to December, 31st, 1979.

2001-16/32 The CBM Computer is now a truly
sophisticated Business System
with the announcement of

these Peripherals.

The €CB8M incorporated with the
Floppy Disk and Printer makes an
ideal business system for most
professional and specialized fields,
medicine, law, dental, research,
engineering, (oolmakfng, printing,
education, energy conseration etc
... The CBM Business System as

a management tool, delivers inform-
ation to all levels of Business pre-

cBm

ROO! Serwa

czco'nh\odorn

Dual Drive Floppy Disk

The Dual Drive Fioppy Is the latest In Disk
technology with extremely large storage
capability and exceilent file management.
As the Commodore disk Is an ‘‘intelligent"
peripheral, It uses none of the RAM (user)
memory of the CBM The Floppy Disk
operating system used with the CBM
computer enabies a programme to read or
write data in the background while simult-
aneously transferring data over the IEEE
to the CBM The Floppy Disk Is a rellablle

Tractor Feed Printer

The Tractor Feed Printer Is a high specific-
ation printer that can print onto paper
fmumple coples) all the CBM characters —
etters (upper and lower case), numbers and
?vaphlcs avallable in the CBM The tractor
eed capablility has the advantage of accept-
Ing malling labels, using standard preprinted
forms (customlzed), cheque printing for
salaries, payables, etc. Again, the only

viously attainable only with equip-
ment many times more expensive,
the CBM Business system is one

of the most cost efficient business
tools today. it offers a wide range

4

profeseonds
computer

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 avallable in
the two standard 54’ disks, without the
problems of double tracking or double
density. This is achieved by the use of two
microprocessors and memory |.C.s 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
CBM connecting cord. The CBM is pro-
grammable, allowlng the printer to format
print for: width, decimal position, leading
and trailing zero's, left margin justified,
lines per page, etc. It accepts 812" paper
glving up to four coples. Bldirectional
printing enables Increased

speed ot printing.

of applications from logging manage-
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 office or small business
stock control, purchasing, fore.
casting, manufacturing,costing,
customer records, malllng list, etc.
The CBM Floopy Disk and Printer,
a compatible business system

at a reasonable price —

Take a closer

look at these Peripherals.

Dual Drive
Floppy Disk

cBm

cBivI

POGY Beriwn

printer

Distributed by

CONTACT YOUR LOCAL DEALER FOR
FURTHER INFORMATION, PRICING AND DEMONSTRATION.
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» » ROD IRVING >

COMPONENTS

2708 EPROM ........cooveneeee... 9.50
741°'s 10 UP ceovvereriiiin, 2.50
555'S 10 UP .eoovvvvivrrivenininnn 2.90
BD139 10 UpP ..o, 4.50
BD140 10 UP oo 4.50

SC141D 10 up 10.10
SC151D 10 up
RED LEDS 10 Up ................ 1.40

RED LEDS 100 up ............. 11.00
YELLOW LEDS 10 up .......... 2.90
8 PIN I/C SKTS 10 up .......... 2.00
BCS47 10 Up oo, 1.00
BC548 ..........cvevveenn, 0.15 ea.
=] o1 1 R R SR 0.19 ea.
1% 91210, AT R I S 3.60

6,800/50V CAPS (LUG) ....... 4.50
5.600/40V CAPS (PCB) ........1.90

10 TURN POTS
%" SHAFT. VALUES: 100,500, 1K, 2K,
5K, 10K, 20K, 50K, 1M.

Inc. tax $625 ea.

KITS & CIRCUIT BOARDS

quality fibreglass
boards)

1 ETI SERIES 4000 AMP

o Complete Klt .........cuernviuennnnnnend $175.00
o Qualiity front panel to suit above...$7.99
® ETI 470 kit of parts............ccc........ .19.90
o ETI 480 kit of parts 100

Ll =y s
[ ET?470 PS kit of part 19.
{includes relay, not transformer)
o Transformer to suit 22
e ETI 471 pre-amp ..
® ETI 585K ultra sonic RX i
® ETI 585T ultra sonic TX .........c.coounes 8.95
@ EA 79 SF9 sound flash trigger....... 15.00
@ All parts available for DREAM computer
roject.
.C.B.'S (all quaiity fibreglass boards)
ETI 574 disco strobe................cccooun

NEW PRODUCTS

HEX KEY PAD
§17%

MAXELL UDC 90 TAPES,
stor $9.00

Shop customers only (No mall order).

4 digit
LARGE
LCD
DISPLAY

Send for
specs.

$69.95

Add $3 P&P
and certified
mail.

ETI 549A metal detector ................ 275

DREAM circuit board....................... 9.90

Pro]ect Boards (Fibregiass)
ETI 043 1.40 | ETI 450B...1.90 £ EA 78NS...... 3.20
ETI044. " '1.30 | ETI 480. . 2.40 | EA 78NG4 ...2.50
ETI 047........1.50 | ETI 480PS 2.40 | EA 78UT4 ... 3.90
ET1 061.. 1.40 | ET( 481M ...2.00 | EA 78T3...... 4,20
ETI 062. .1.80 JETI 481PS .3.50 | EA 78C5...... 3.90
ETI063........1.70 JETI 483...... 2.20 | ET1470.....82.50
ETI 064., 1.70 | EYI 484......3.90 | ETI 741 ..... §9.90
ETI 065........ 1.70 JETI 485...... 2.90 J ETH 472 ... $2.90

4

ETH 1116....52.30
ETI 1505260 ETI
260.........81.90

Dream 680089, 90
795110 ......81.90
76md9......82.60
79pg9......82.90
79ps!1 sz 90
79TIY

79EB12 ....52.90

ET .90
‘50 |EA 78A06 -'2:90
.90 JEA 78TM8...2.00

ETI 450A .

RIE are now distributors
for 3M Products, including

SCOTCHAL RANGE

8016
8018
8011
8012
8013
8015
8009
8001

Blue on White Plastic

Green on White Plastic

Red on White Plastic

Black on transparent Plastic
Black on Yellow Plastic
Black on White Plastic

Light blue on aluminium
Red on aluminium

8005 Black on aluminlum

8007 Reversing fiim

NOTE: ALL ABOVE SHEETS 10" x 12"
8500 Photosensitlve Developer
3900 Clear Coating (Glossy Finish)
3930 Clear Coating (Matte Finish)
ML-3 Applicator block

ML-4 Developer pads

8002KA Evaluation Kit

INTERSIL ICL7106
LCD EVALUATION KIT $32.50

INTERSIL LCD 3%z DIGIT
PANEL METER KITS

Build a working DPM in ¥2 hour with
these complete evaluation kits.

Test these new parts for yourself with intersil's
low-cost prototyping kits, complete with AD con-
verter and LCD dispiay (for the 7106) or LED dis-
play (for the 7107). Kits provide all materials In-
cluding PC board, for a functioning panel meter.
iCL7106EV (LCD)

Rod Irvin Electronics Kits
Additional kits will be produced as new pro-
Jects are avallable.

ETI 041 continuity tester 350868,
ET! 043 heads and tails. ..3.15
ETI 044 2 tone daor bell . ...3.90
ETI 046 500 second timer... 3.45
ETI 047 simple morse, less key.............. 3.05
ETI 048 buzz.board..................... 3.45
ETI 480 100w amp.........c.ccounnne 17.45
ET) 063 electronic bongo. 4.20
ET! 065 siren-less speaker .4.20
ETI 066 temp. alarm .3.65
ET1 068 LED dice 4.90
ETI 084 car alarm . ...9.45
ETI 470 60w amplmer .19.45
ET1 480 50w amplitier.. . 14.70

(amplifier kits do not include heatsink)
Kits are complete with prime spec components and Inciude
assembly Instructlons, wire, solder, etc. Ail kit prices in-
clude sales tax, exempt prices on application,

Attention Sorcerer and
TRS 80 owners -

MEMORY EXPANSION
KITS AVAILABLE

We also offer full service on the popular
computer projects and systems.

SPECIAL 4116 RAM OFFER
8 off prime spec 4116 IC's .......... $88.00

STATIC RAM KIT 16K S-100
KR FOIM.....o s ammis i o ....$269.00
Ass & tested............ .....$299.00

ALL FRONT PANELS AVAILABLE FOR
ETI & EA PROJECTS IN SCOTCHAL.
PHONE FOR DETAILS.

SHOP 499, HIGH STREET, NORTHCOTE, VIC. 3070

Open: Mon-Thur 8am to 6.30pm. Fri 8am to 8.30pm. Sat 8.30am to 12.30pm.

Mail Orders: PO Box 135, Northcote, Vic. 3070. Minimum $1.00 P&P.
Send 30c stamp for free condensed catalogue.
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THE ETI
COLLECTION

30 Audio Projects $3.95  Top Projects Vol.4. $3  3600/4600 Synthesizers $12.50  Simple Projects Vol.2. $2.95

Project Electronics $4.75 Top Projects Vol5. $3

Australian CB $3.95 Circuits No.2. $2.95

&
Test Gear $3 ' :

HERE
THEY ARE!

COLLECTIONS OF

THE ‘BEST FROM ETI’

Forget leather-cased editions of Moby Dick, papyrus printings of ancient
classics and first editions of Gone With the Wind! The dedicated elect-
ronics enthusiast puts an investment on his bookshelf with the ETI
Collection — an investment in hours of pleasure in building and using
projects that are backed by one of the world’s largest electronics
magazines.

From electronic music, through audio, to CB radio, the ET| Collection
ranges the whole field of electronics.

Please send me: OTest Gear. O3600/4600 Synthesizers.
030 Audio Projects. OCircuits 2. OProject Electronics.
OTop Projects Vol.4. OTop Projects Vol.5. OAust. CB.

| How TO ORDER

I The books in this collection are available from most news-

| agents or directly from ETI. The only exception is the Inter-

| national Synthesizer book which is only available from us and

. | a limited number of specialist suppliers — it is not sold by

lenclose $. . . . ... (inc. postage). | newsagents. Send your order, enclosing a cheque or money

| order {and including postage where appropriate), to:

| Electronics Today International

| Subscriptions Department

| 15 Boundary St

| Rushcutters Bay NSW 2011

DAL, "' 5 s & w v 55 7 % yodlach™s = @ & a4 2 .4

AdATES: ¢ e T el e lely At M & die e

84 — February 1980 ETI



® Test Gear
Your confidence to tackle more complex projects will increase dramatically if you
have the right test equipment to troubleshoot, fault-find and generally understand
the operation of the circuits you build. Why not build your own test equipment,
saving money and learning as you go?

Contents include: Audio Level Meter, Impedance Meter, Audio Millivoitmeter,
Simple Frequency Counter, Phase Meter, Temperature Meter, Audio Signal Generator,
Audio Noise Generator, and many more.

Price: $3.00 plus 45 cents post and packing.

® ETI Circuits No. 2
This giant compendium of circuits has been assembled from the ‘Ideas for Experimen-
ters’ section of Electronics Today and is packed full of ideas and suggestions for the
experimenter. The chapter headings cover Alarms, Amplifiers, Automobile, Batteries,
Comparators, Conversion Tables, Crossovers, Crystal Oscillators, Detectors, Digital,
Filters and so on. Whenever you're looking for a circuit, this is the book to turn to.
Price: $2.95 plus 45 cents post and packing.

® 30 Audio Projects

For the Audiophile who wants good sound at a good price plus the satisfaction of
having built it himself, 30 Audio Projects is required reading. The contents include
our most popular audio projects: 25 watt Amp, General Purpose Preamp, Bucket
Brigade Delay Line, Active Crossover, Compressor Expander, Tape Noise Limiter,
Transmission Line Speaker System, Master Mixer, Graphic Equalizer and the 50/100
Watt Amp Modules.

Price: $3.95 plus 70 cents postage and packing in NSW (80 cents in other states).

@ Project Electronics
Specially designed to meet the needs of newcomers to electronics, and in particular
school students following the three-segment Industrial Arts syllabus in electronics,
this book has been a runaway success! Twenty-six projects (many easily available in
kit form) are completely described along with hints on troubleshooting, components,
how to solder, etc. None of the projects is expensive and all are satisfying to build.
Available in newsagents, component stores or directly from ETI,

Price: $4.75 plus 45 cents post and packing.

@ International 3600 and 4600 Synthesizers
A completely revised and updated reprint of ETI's phenomenally successful music
synthesizer designs.
This book has been beautifully printed on heavy art paper and has a sturdy cover
varnished for protection.
Available from some kit suppliers.
Price: $12.50 including post and packing.

® Top Projects Vol. 4

Available from newsagents or directly from Electronics Today International this
book, published in June 1977, contains the following projects: Audio Expander/
Compressor, 50/100 Watt Amp Modules, Stereo Amplifier, Dynamic Noise Filter,
Audio Phaser, Audio Limiter, TV Game, Swimming Pool Alarm, Temperature Alarm,
Active Antenna, GSR Monitor, Universal Timer, Mini-Organ, GP Power Supply, Tem-
perature Meter, Train Controller, Car 'Scope Testing.

Price: $3.00 plus 45 cents postage and packing.

® Top Projects Vol. 5
Once again, this ‘Best .of ETI’ publication is available from many newsagents or
directly from ETI. Published in 1978 it is crammed with projects: Shutter Speed
Timer, Ultrasonic Switch, Accentuated Beat Metronome, Marine Gas Alarm, House
Alarm, White Line Follower, Induction Balance Metal Detector, Photographic Strobe,
Simple Compressor/expander and CB Power Supply.
Price: $3.00 plus 45 cents post and packing.

——

—
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o 6809 EXORCISER
COMPATIBLE MODULE

Designed and manufactured
locally for Semcon

Features:

o MC6809 1 MHz CPU

o Fully buffered bus

o Two 6821 PIA's

o Two 6850 ACIA’s with RS232 in-
terface (One ACIA may be re-
placed with a 6852 S.S.D.A.)

o 4K static RAM accessible by ex-
ternal devices

o 4 sockets for up to 16K of
EPROM (accepts 2708, 2716,
2516, 2532)

0 0.5.9 in EPROM — this Unix
based operating system written

by Microware comes supplied
with each module

o Programmable timer

o Supports D.M.A. channel

o Capable of tristating module bus,
buffers when external access Is
not required

o Break detect

o Power on reset

o 14411 baud rate generator

$950 plus tax
(8799 if purchased without 0.5.9)

SOFTWARE SUPPORT

The following software for the 6809
should be available early November

o Macroassembler

o Editor

o C-Compiler

Prices on application

7932A 32K STATIC RAM
MODULE

o Now outline compatible with Motorola
Exorciser cards

¢ Only available assembled and tested

¢ Includes 100 hour burn-in and 12
months warranty

Features:s Page mode operation— al-
lows system expansion to 1 Megabyte
o Quality PCB with solder resist
® Motorola bus compatible s Low power
— 2.5 amps typical @ 300nS access

32K .$650.00
24K .§540.00

o Fully static operation o Butfered ad-
dress, data and control lines ¢ Power
ralls In grid network for improved noise
immunity ¢ 4 x 8K blocks — individually
dd ble, each write p le, may
be removed from address space it not
required & Multi-phase operation — the
module allows access during phase one
and phase two — ldeal for multiproces-
sing or OMA channels

16K .$430.00
8K .$320.00

6800 SOFTWARE

FROM MICROWARE

SEMCON is now the Australlan distributor of Microware Software.
It is available in the following formats:

o MOTOROLA M-DOS.
o TEKTRONIX 8002.

o MIKBUG compatible cassette.
o SOUTH WEST TECHNICAL Diskette.
o SMOKE SIGNAL Diskette.

(A) A/BASIC COMPILER — This is a true 6800 Baslc Compiler that converts programs
written in BASIC, into fast, efficient machine language programs. Its output runs without
a run-time package and is directly ROMable according to user defined memory assign-
ments. It requires 8K of RAM and permits the user to call up and incorporate his own
machine language subroutines. CASSETTE $85. SWT $175. SSB $175. M-DOS $500.

(B) A/BASIC INTERPRETER — This is a source compatible, extremely fast, Basic
Interpreter implemented as an incremental compiler. Its specially extended syntax and
memory assignment features make It especially suited to process control and systems
programming. It may also be used as an alternative to the text editor to prepare input for
the Compiler. CASSETTE $85. SWT $95. SSB $95. M-DOS $300.

(C) A-BASIC SOURCE GENERATOR — This optionai extra to the compiler disc versions,
results in the production of a complete assembly listing from the object code produced by
the compiler. SWT $65. SSB $65. M-DOS $175.

(D) CHESS PROGRAM — CASSETTE $65. SWT $65.

(E) LISP INTERPRETER — This list orientated language, featured in the August 1979
BYTE, is ideally suited to computer aided design, decisional loglc and artificial intelli-
gence. LISP programs have the capability of dynamically altering themselves making it an
ideal language for programs that learn. CASSETTE $90. SWT $95. M-DOS $275.

(F) D2 UPGRADE KIT — This enables the D2 to communicate with an RS232 interface.
$45.

(G) R1/68 — Supplied in a 2708 ROM, this monitor normally looks like MIKBUG to most
progams. Its real power lies in its multitasking capabilities. When the system command is
executed, it can supervise the execution of from one to sixteen tasks. Each task may be
assigned a priority, time slice and state indicator. $65.

Attention users of Motorola, Southwest Technical and

Smoke Signal Hardware

Send large SAE with '50c stamp plus $2.00 for our latest
catalogue. This includes detalied information on:

o Microware Software

o Microware SS50 Development
System, including 2 MHz CPU
and dual flopples.

o 6800 Macroassembler

o 6800 Assembler

o Sembug — Our new video orien-
tated DeBug package.

o New 6809 Software.

¢ 6809 CPU Module.

¢ 32 K RAM Module.

o CRT02 Video Interface.

¢ 7908 EPROM Module.
o S-Bug Module.

o 10 Amp Switching P/s.
¢ 6802 CPU Module.

o ACIA Module.

o PIA Module.

o Timer Module.

¢ 32/32 1/0 Module.

o Contact Closure Module.
o Wire wrap board.

o Extender card.

¢ A/D & D/A for SS50.

NEW! CRTO2 VIDED INTERFACE

Memory mapped with a difference!

Our versatile CRT01 video interface has been modified to enable simple instalfation in

existing systems along with the addition of several new features:

¢ 2K page of on board RAM — the new module now looks like a 2K memory board, and
plugs directly into any exorcisor bus.

¢ A 2716 is used as the character generator — up to 160 user defined characters may be
programmed into the ROM — ideal for those languages requiring special symbols or In
graphics applications.

o Dual Intensity (or optional flashing characters) for 96 of the 160 available characters.
The inverse video is only available if programmed as special characters.

¢ Character font now 12 rows of 8 dots.

o Multiple CRT02's can be plugged into the bus.

o Retains all the versatility of display formats of the CRTO01 as well as the logic to provide a
stable flicker free display.

WIRE WRAP
BOARD

o Double-sided ground N
& plus 5v

e plus/minus 12V on card

¢ Plated holes

o Gold edge connector

CMS 9600
MODULE

$47

MC6802 CPU

$565

Price $350.
@ 6802 CPU
¢ 1.1K Static Ram with SEMCON
battery back-up
o 6K Eprom RACKING
o Programmable timer SYSTEM
02 PIA's
58 2 ACIA's — RS232 $153
o Priority interrupt (894 for rack
o Address and data buffers without
o Power failure protect/restart connectors)

o MC14411 Baud rate o Sturdy aluminium construction e Blue anodised finish ¢ Ac-

generator commodates 8 Motorola Bus compatible cards s Tin plated
(One ACIA may be replaced backplane with ground plane on one side o 8 43x2x0.156" edge
with SSDA) connectors.

SEMCON MICROCOMPUTERS PO Box 61, Pennant Hills, 2120. Tel (02) 848-0800

Add 15 percent tax where applicable. P&P: $2.50 Sydney Area. $3.50 elsewhere
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Ideas for
Experimenters

Synchrodyne tuner

The main component of this design,
from H. Lee of Vaucluse NSW, is the
integrated circuit which can be any of
the many types of FM detector and
limiter chips such as LM 1351, MC 1351,
LM 1841, ULN 2136A, LM 2111, ULN
2111A, LM 2113 and ULN 2113A.
There is very little difference among
these ICs, except the pin connections.
The detection of the AM signal takes
place when two synchronous signals are
fed into the balanced product detector
(or multiplier) section of the chip. The
two signals are obtained from the same
RF amplifier, MOSFET-PNP combin-
ation, Q1 and Q2 (hence the name
synchrodyne). The de-emphasising
capacitor, C2 at pin 14 of the LM 2111
IC smooths the audio output at pin 1.
The author does not find it necessary
to incorporate a 10 kHz whistle filter.

DN NI AR

C‘I;

FF1 FF2
1 15
2 14

10

"
13
12

9
16
8

2ero V
or supply

These pages are intended primarily as a
source of ideas. As far as reasonably possible
all material has been checked for feasibility,
component availability étc, but the circuits
have not necessarily been built and tested in
our laboratory. Because of the nature of the
information in this section we cannot enter
into any correspondence about any of the
circuits, nor can we produce constructional
details.

IlOOn

l__

AAAA—
12

AUDIO

tm211 OUTPUT

=0
FOOn

FERRITE ROD=100mm LONG

The selectivity is rated fair for the
high frequency end of the AM band but
stations like 2FC Sydney on the lower
end are entirely satisfactory. However
at a small increase in cost and a little
effort of alignment, selectivity can be
increased greatly if R3 is replaced by

Q OUTPUT

ot~ -
t=0.7R1C1 1=0.7R2,C2

Oscillator has variable
mark/space ratio

This oscillator allows the period of each
half-cycle of the output wave form to
be independently set by the RC net-
works R1C1 and R2C2. D1 is only

another LC tuned circuit similar to L1
C1. This was not used since the author
is a 2FC fan most of the listening time!
If a replacement is used for Q2 then it
must be a high fT variety and R4 can
be trimmed for the required gain of the
RF stage.

necessary if t2<5t; while D2 is
necessary if t; <5ty approximately. This
is to speed the discharge of the
associated capacitors. R1 may be any
value in the range 1k to 22M, while
C1 should be between 10p and 100u.
The circuit may latch up with both
outputs high if the power supply rises
slowly at power-up or if the outputs
are shorted to the positive supply,
according to its designer, Barry
Wilkinson, of Nebula Electronics.

Sound-modulated
light source

This circuit, submitted by Michael
Thong of Crawley WA, modulates a
light beam with voice or music from the
output of an amplifier. If the 10k pot
is adjusted to slightly less than the Vbe

pinsn

of the transistor, the circuit forms a
peak detector.

This drives the gate of the SCR,
lighting the globe, the brightness of
which will vary as the sound level varies.
C2 may be removed for a faster
response.

Michael used his original circuit
for a low cost colour organ from his
amplifier.

T A,
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‘THE S100 BUS STOP!

S-100 & 6800 CHASSIS

{ . o

11 slot backplane, fully card guided. 15 amp power supply, fan, key switch,
bench mount, rack mount, annodised aluminium. 5 edge connectors stan-
dard. S-100 Bench Kit $345. S-100 Rack Kit $306. 6800 Bench Kit $370. 6800

ETI1642 S-100 16K STATIC RAM

Features:- 2114 low power static RAM's, 4K addressing, 4K write protect,
bank select, wait state gen., plated through hole, sqlder resist mask, 300
or 450 nS speed, ET| 642.

Rack Kit $330. Assemblea prices add $100.

Kit $315. Ass. $380. Add $32 for 300 nS.

2708/2716 EPROM CARD

Features:- holds up to 16 2708 or 2716 (single supply)
EPROMS, on board wait state gen. Unused locations
may be blanked. Plated through holes, solder resist
mask,

PRICE:- Kit $115. Ass $155,

EPROM PROGRAMMING CARD

Features - ability to programme triple supply 2708's and
single supply 2508, 2716, 2732 etc. ZIf. Socket. On board
26V generator. Port driven.

Price:- KiIt $175. Ass $205.

2-80 CPU CARD

Features:- 4 MHz pperation, power on jump, wait state
generators, provision for on board 1K EPROM, front
panel socket for reset, and data lines etc.

Price:- Kit $156. Ass $196.

Z-80 SINGLE BOARD COMPUTER
Features:- 2 MHz operation, 1K static RAM, 8K/16K EP-
ROM, serial/paraliel ports, power on jump, timer, vec-
tored interrupts, software selectable baud rates.
Price:- Kit $260. Ass $326.

80 X 24 VIDEO DISPLAY CARD.

Features:- on board Z-80 and CRT 5027 controller chips,
parallel keyboard interface, 2708 driver chip, and 2708
character generator chip, special effects and extended
character set available.

Price:- Kit $330. Ass. $395

64 X 16 VIDEQ DISPLAY CARD

Features:- memory mapped 1K board, with reverse video
and cursor control. RCA video connector, plated
through holes and soider resist mask.

PRICE:- Kit $155. Ass. $180.

FLOPPY DISK CONTROLLER CARD

Features:- single density, mint or full size disk drives with
FD 1771 controller chip, can be Interrupt driven, syncs
with CPU In data transfer, Shugart/Remex compatablie.
Price:- Kit $165. Ass. $210.

DD FLOPPY DISK CONTROLLER CARD

Features:- controls mint and full size, single/double
sided single/double density and all combinations of
each. Crystal locked, PLL data recovery, Shugart/Remex
compatible software (CP/M / SDOS) for above control-
lers avallable.

Price:- Kit $325. Ass. $385.

STANDARD EXTENDER CARD

Features.- double sided f/glass board, numbered test
points reflow soidered,
Price:- Kit $33. Ass. $48

WIRE WRAP CARD

Features:- double side f/glass board, ground plane and
supply ralis run on both sides, 3M type connector pat-
terns on top of board, provisions for regulators on all
rails, holes are on .3" pitch, by .1" pitch.

Price:- Bare board $28.50

6800 PRODUCTS
6800 Extender Board $33. 6800 11 slot backplane $36.
6800 11 slot chassis, rack mount $330.

EPROMS AND RAM CHIPS

2708 450nS guaranteed $12. 2716 450nS single supply
ex-stock $47.50. Hitachi 2114 jow power 450nS $7.50.
Hitachi 2114 low power 300nS $8.50.

DISK DRIVES

Shugart SA400 $375. Shugart SA801 $650. Remex 8°
double-sided $750.

DUAL 8" DRIVE PACKAGE

Features:- contains dual 8" single or double sided disk
drives either Remex or Shugart. Inbuilt power supply,
cooling fan, modular construction, keyswitch, fused on
mains, all aluminium 19" rack mount (10-%" high).
Price:- single sided $1750. Double sided $1950.

EPROM SOFTWARE
1. Z-80 monitor in 2708 EPROM, has 16 functions, three
versions available to drive TTY, TTY/VDU, KBD/VDU.
Price $25. 2. ETI 640 video driver EPROM, makes the
memory mapped video card look like a terminal, has XY
cursor addressing, home clear screen. Price $25.
3. 6.25K Baslc interpreter, in seven 2708 EPROMS, has
trig functions, dimensions, command level input ability.
EPROM resident at OC000 hex. Price $180.
4. Disk control EPROMS, contain I/O routines to handle
our disk controller with CP/M, 2 EPROM set with second
EPROM containing inbuilt video driver and /O routines
for all external devices like-printers, terminals etc. Price
50.

Customised version available (/O and relocation) for an
additional charge depending on the programme.

DISK SOFTWARE

CP/M version 1.4, customised for our controller, $130.
CBASICIl $100. Wordmaster, word processing package
$140. TEX writer, letter and text formatter $50. CP/M user
group library (33 volts) at $12 per volt. RAM Diagnos-
tic, reports errors and ilkely causes $25. Available on 8'
and 5% single or double density. Above prices are for
8" disks.

S-100 VO PORT BOARD
= - -

DUAL SERIAL I/0 CARD Features:- dual inde-
pendantly controlled serial ports with TTY and
RS232 outputs and Inputs. Nine programmable
parallel ports, crystal controiled baud rates fuily
buffered and address decoded. Plated through
holes & solder resist mask.

Price:- Kit $189. Ass. $225.

ELECTRONICS

MELBOURNE
Ph (03) 842-3666

Trading Hours 10am — 6pm.
1096 Doncaster Rd, Doncaster East, Vic 3109,
PO Box 19, Doncaster East, 3109. Telex AA37213.
DEALER: Canberra - 81-5011, Sydney — 661-9237.

UV EPROM ERASER

New product range. Model LEE/T 15W tube, 120
min timer, up to 40 EPROMS will erase in 10/15
mins. Model MEE/T 8W tube 120 min timer, up to
10 EPROMS will erase in 20/30 mins. Model MEE
is same as MEE/T but with no timer. All erasers
are fully assembled and have a safety switch.
LEE/T $105. MEE/T $93.50. MEE $74.

Send 60c in stamps for COMPUTER PRIN rOUT

CATALOGUE for more details.

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST)

DEALER ENQUIRIES WELCOME.

Prices and specs. subject to change without notice.
All prices add 15 percent S.T. if applicable.

S-100 EXTENDER/TERMINATOR

P A

24 4 G Crpenen /TeRMmATOR

n n
i o T T 'i'mu
Hify

]

EXTENDER TERMINATOR CARD — features:-
true active termination of the bus with inbuilt
extender connector on top of board, fused rails
to extended board. Test points numbered, sol-
der resist, plated through. Price:- Kit $70. Ass.
$90.

Jjbonkcard

welcome here

Give name, number, expiry
date and signature for mail
order sales.
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5B TAN
—THE FIREWORKS HAVE
V' 4

ﬂ JUST BEGUN!!

Presenting the Z8000 Microprocessor for the 1980’s. The Z8000 has
regular architecture to simplify design, 418 OP codes for incredible
programming power, can perform 32 Bit operations and even
address 8M bytes directly. Want to know more? 28000 data

Pack 1 includes complete technical data on Z8000 and its

growing family of peripherals, development systems and

software.
28000 TECHNICAL
PROGRAM
Z8000 DataPack . . ........ $ 3.50
Z80 CPU Technical Manual . . . . $10.00
Z80 CPU Programming Manual . . $10.00
ZILOG DataBook ......... $ 5.00
DGZ-80 HOME COMPUTER ON $100 BUS. COMPONENT SPECIALS
AFFORDABLE — EXPANDABLE — POWERFUL 16.50
Build your own Z80 based computer using the DGZ 80 i CEERERPR RS e
(ETI 680) as described in ETI November, 1979, design- 280 PIO........... $ 9.75
ed by David Griffiths this is probably the most powerful
Z80 project described in the world to date. Features Z80 CTC .......... $9.75
include on board PIO (dual 8 bit INPUT OUTPUT),
CTC (Programming Counter Timer) power on jump, 6802 CPU $15.50
software write protect, cassette interface, option 2K | = Y Y oottt :
monitor, on board RAM for stack, scratchpad etc. 6821 PIO....... e S Db
sockets for all IC's, top quality solder masked, plated
through PCB and comprehensive owners manual. 6810 RAM .......... $ 3.75
DGZ80 (Kit) .. $199.25 ($175.00 Sales Tax exempt) | 2708 EPROMS ... .. .. $14.50
(Assembled) . . . $240.00 ($215.00 Sales Tax exempt) 2114 4KRAMS . .. .. .. $ 6.75
Optional—but strongly recommended . . .
DGOS Monitor ROM 2716 . . . .. ... ... $ 4800 | 555 TIMERS-4for.... $ 1.00
DG640—-VDU NEW PRODUCTS
Designed by David Griffiths this is an ideal support for
the DGZ 80. Just add a keyboard with power supply to RECTANGULAR LEDS
the DGZ 80 and DG 640 and you have a 4K Z80 system. B my s e o mE 20¢
Described in ETI March, 1978 the DG 640 features 16 Yellow 35¢
lines of 64 characters, upper, lower case with graphics, § =~ ottt
crystal locked self-contained TV scan circuitry, top Green . .............. 35¢
quality plated through PCB with solder mask, sockets
for all IC’s and comprehensive owners manual. 1W ZENERS
DG 640 (Kit) . . $139.50 ($125.70 Sales Tax exempt)
(Assembled) . . . $149.50 ($134.25 Sales Tax exempt) |  Full Range 3.3vto 30v . . 25¢ each
DREAM 6802—HAVE FUN WHILE LEARNING ABOUT V RELAY
MICRO COMPUTERS - i
FIT IN DIP SOCKET . ... $ 2.25

Learn as you build this fascinating microprocessor
project designed by Michael Bauer and published in
Electronics Australia, May, 1979,

Ideal for microprocessor outputs SPST

We have designed the PCB to use the latest 6802 chip COMPUTER FANS

which has a self contained clock driver (eliminates '

6875 problem) and is fully 6800 compatible. A separate 3"square240V. . .. .. .. $24.50
PCB Is also supplied containing an 18 key keyboard,

power supply and modulator. gyt

All components are supplied including top quality R$232 D" TYPE
fibreglass PCB’s, keyboard, modulator, chipos in 2708, CONNECTORS

6802 and full data sheets. Also included is a detailed

operators manual with construction notes and exciting DB25S Socket ........ $ 8.75
programs for you to run. DB25P Plug . ...$525
Dream 6802 (Kit) . . .............. $149.50 DB25H Hood . . . . . . $ 2.75

ALL ADVERTISED ITEMS IN STOCK AT TIME OF GOING TO PRESS (3/11/79)
MAIL ORDERS TO: OFFICE/SHOWROOM:

APPLIED P.O. Box 311, HORNSBY 2077 1A Pattison Ave., WAITARA 2077
TECHNOLOGY
PTY. LTD.| | Please add $2.00 per order towards cost | Hours 9—5 Monday to Saturday.

Telephone: 487-2711

of post and packaging.




Top AMPEX REEL to REE\ TAPE

at one-third normal price!

The USA Ampex Corporation has made available
a substantial quantity of ‘off-cut’ tapes from
their highest grade material. All tapes are 1800 ft
(549 m) by %’’, 1 mil ferric oxide on standard
7" reels.

There's a slight gamble involved — but one in
which you either win a lot — or a hell of a lot!

Here's why:
The tapes offered are of differing types and you
take pot luck on which you receive.

BUT, The lowest quality is Ampex’ superb
Ampex Plus series] The highest is Ampex’
Grand Master series!

SO. If you draw the Ampex Plus’ you'll be
paying about one-third the usual price. If you
score the Grand Masters you'll be paying about
a quarter usual price.

YOU CANNOT LOSE. If you are not totally
and completely satisfied with your purchase,
Dindy guarantee to return the full purchase
price without question provided the tapes are
returned within 14 days in the original packing.

Identical tapes to those offered are marketed
in the USA by Ampex, using the trade name
‘Shamrock’. This trade name is also used for

those offered here.
NOTE: This offer is made by Dindy Marketing f 10
(Aust.) Pty Ltd and this publication is acting as
a clearing house only. Cheques should be made |

payable to ‘Ampex Tape Offer’ and sent,
together with the order form or accompanying
letter, to ‘Ampex Tape Offer’, c/o ETI =y R F
Magazine, 15 Boundary Street, Rushcutters
Bay NSW 2011. We will then process your
order and pass it on to Dindy, who will send
you the goods. Please allow up to four weeks

for delivery. o4 Please su
) . . pply ....... tapesat$38forten $ ...........
Owing to the exceptionally low offer price, ¢ EE i € ,
the minimum ordering quantity is ten tapes 4 Plus post and packing, any quantity:— $2.00
(total $39). w TOTAL  S...........
<
[ I SO S g s W SR eG S e AU
5 ARG a7 S SNETr 1 Tisn i TP AR YTV eV o
a
=
< ..........................................
.................... PostiCode s ¢uh » fs woahr - .

ET! February 1980 — 91



IM-1

340 PRINT A B §

350 NEXT |

360 ON X GOSUB 500. 600. 700. 800
170 POKE 8198. 32

380 PRINT #1 “LOAN AMORTIZATION
330 WUIN 4 26 4

*“APF BASIC"*

arr arr arFr- -

Your Life Wiil Never Be The

Same — Two great

achievements — a powerful
state-of-the-art personal computer
and a thrilling home entertainment
center in one single package

* User-programmable in BASIC

* With loads of pre-programmed
software for educational
entertainment and home

and personal management

¢ Features — 9K RAM, 10K ROM
* 53 key typewriter-style

keyboard ¢ 32 characters x 16
line screen format ¢ Alpha
numerics in 3 color modes with
up to 8 colors ¢ Built-in sound
synthesizer with a range of 3
octaves including flats and sharps
¢ Six function built-in cassette
tape deck ¢ 2 game-style hand-
held controllers * Unique shift
key for “BASIC keywords”

* Expandable for floppy disk,
printers and more.

$995 inc. colour monitor. Tax paid.

CALCULATOR SUPERMARKET

435 Bourke Street, Melbourne. (03) 67-6412.

RADIO PARTS GROUP

562 Spencer Street, Nth. Melbourne. (03) 329-7888. 1103 Dandenong Road, East Malvern. (03) 211-8122.
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WHAT WITH an increasing pile of
letters demanding we publish a really
high power amplifier and the number of
readers we've heard about bridging a
couple of ETI-480 amp modules to get
several hundred watts power output, it
didn’t take much to convince us that
the ETI466 300 W power amp module
would be popular with readers.

We didn’t quite know whether the
kit and component suppliers would
take to the idea of a very high power,
build-it-y ourself amplifier module thou-
gh. However, the response has been
startling! At least five firms have ind-
icated they will be stocking the full
kit and most of the other suppliers we
contacted indicated they will be
stocking the special components.

Publication of this amplifier was
made possible by the availability of
suitable high current transistors and
power transformer. The latter, a type
PF4363, is a new stock line being
manufactured by Ferguson
Transformers. The output transistors,
type MJ15003 and MJ15004, are made
by Motorola and distributed in Australia
by A&R Soanar, Cema and Total
Electronics. These transistors will be
available through most outlets (they are
widely used in industrial applications) as
will the 0.1 ohm, 5 W resistors, the
2500u, 80 V RPT pc-mounting electro-
lytics, the 62 V, 5 W zener diode and
the Philips heatsink (or equivalent).

We have recommended two different
types of heatsink: one, a homemade
style gonstructed from sheet aluminium,
the other a Philips 65D6C. Dick Smith
Electronics tell us they plan to sell a
lower capacity heatsink than that
recommended, together with a small
fan. This should be a satisfactory
arrangement.

Suppliers who have indicated they
will stock the complete kit for the
ETI-466 amp are:

Jaycar, Haymarket, Sydney NSW

Electronics Agencies, Concord NSW

Dick Smith stores

All Electronic Components, Melb.

Rod Irving Electronics, Northcote

In addition, Electronic(distributors) of
Shops 2-3, 7/10 Joyce St, Pendle Hill
NSW will be stocking a ‘semiconductor
kit’ and possibly the other components.
Any other suppliers who wish to kit up
for this project please phone Phil Wait.

The 4000/1 four-way speaker system
featured this month is the ‘top of the
line’ in a new range of speakers based
on recently released Philips drivers. The
4000/1 system we expect to cost
around $500-odd all up, but for that
you get truly superlative sound — equal
to a commercial system around three
times the price.

Complete kits, including all drivers,
boxes and crossover components, will
be sold through Philips retail dealer
outlets and Philips Service Centres
throughout the country — but there
may be some delay while they arrange
stocks and distribution. Kits and indiv-
idual components will be available
from a number of other suppliers —
right now, try All Electronic Compon-
ents in Melbourne or Electronic
Agencies of Concord, Sydney NSW.

The Linear Scale Capacitance Meter
(ETI-152) is another in our range of
look-alike simple test instruments and
should prove a most useful piece of
equipment ~around the workshop,
or kitchen table. All components in
this project are readily available, with
the exception of the close tolerance
capacitors, C1 and C3 (1n each). Since
these two components determine the
overall accuracy of the instrument, it is
worthwhile hunting around to get them.
All Electronic Components  in
Melbourne said they have some, while
Radio Despatch Service in Sydney are
selecting capacitors to the required
tolerance from their standard range
exclusively for this project. Ask for
them.

While we’re on the subject of capac-
itors, we have received quite a number
of enquiries about TAG tantalums —
they’re apparently getting as scarce as
rocking horse droppings. However,
Electronic(distributors) of Pendle Hill
— address elsewhere in this column —
advised us that they now have ex-stock
the 20% tolerance range of Nichicon-
Sprague resin-dipped tantalums. They
have hermetic sealed axial types too.
Values stocked range from 4n7 (0.0047
uF) to 330 uF, 6 Vdc to 125 Vdc
ratings. Others on request.

Right now, 6m is the excitement
band for amateurs. DX opportunities
currently available have not been seen
for 20 years past. To get amongst it

you need a respectable signal. The
ETI-726 booster amp will deliver
around 70-80 W PEP from 10 W drive.
For novices or the 10m enthusiast,
it will also work on 28 MHz with minor
changes. A complete kit of parts is
available from BEN Industries, P.O. Box
34, Winmalee 2777 NSW. Individual
parts will be available through Radio
Despatch of Broadway , Sydney, while
the DX542CF transistor and Philips
trimmers will also be available through
Cema Distributors.

Some readers have reported a slight
hum problem in their Series 4000 stereo
amplifier. This is caused by field leakage
from the transformer being induced into
the sensitive preamp, either directly or
via the case panels. This may be imp-
roved by putting a few small washers
over the transformer mounting bolts,
between the tranny and the chassis.
Further improvement will only come
through using a transformer with less
leakage. Applied Technology of
Hornsby NSW have a transformer
specially made for the Series 4000
stereo  which  largely  eliminates
residual hum problems. It is a specially-
constructed C-core with performance
approaching that of the toroidal type,
without the prohibitive cost.

Once again, it seems a good time to
update the list of supplicrs who carry
pc boards for our projects as we have
been receiving quite a few enquiries of
late — don’t forget to look up the ‘Kits
for Projects’ page when you’re searching
out suppliers for projects. This page is
normally located immediately before
the DREGS page which is always
just  inside the  back  cover.

There  are two sources for every pc
board we bave ever published. 1f these
people don’t have what you want in
stock, they’ll get it for you in a few
days. They are:

Radio Despatch Service
869 George St, Broadway NSW

RCS Radio
651 Forest Rd, Bexley NSW

For  Victorian readers  (and
surrounding  states) All Electronic

Components of 180 Lonsdale St, Melb-
ourne keep stocks of almost every pc
board we’ve ever published.

A number of suppliers stock most
boards for projects published in the last
few years. In Melbourne, try Rod
Irving Electronics in Northcote and
Ellistronics in the city. In Sydney,
try Electronic Agencies in Concord. @
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At Last A Computer
We Can All Afford

Now in
CHALLENGER 1 SERIES stock at
Economical computer systems, ideal these
for personal use. dealers

Superboard Il — a complete system
on a board requires a 5 volt supply
to be up and running.

Chalienger 1P = fully packaged
Superboard {1 with power supply.
Both systems feature a 24 x 32
character display, 4K RAM (8K

on C1) on the board, Keyboard

and ready-to-run Basic-in-ROM. $489 *

Challenger’s I’s are expandable up to

32K of RAM, dual mini-floppies, and printer. ;
° $360* L

CHALLENGER 1V SERIES

C-4P — a high performance BUS
oriented modular microprocessor
system easily expandable. The back-
plane construction allows any of Ohio’s 50 boards to be

readily added, such as memory expansion options, A/D converters, Voice 1/0,
printer, sound output, disk controllers and many more.

The C-4P has a software selectable 32 x 32 and 32 x 64
character display, and a programmable keyboard for real time
interactive use. The C2 is the choice for the serious computer
owner planning on expansion.

All systems include 4K RAM, a typewriter style
keyboard, video output suitable for use with an RF

TV set and cassette recorder not included. $837 convertor (not supplied) to a standard TV set, and

the reliable Kansas City standard cassette system.
Microsoft’s 8K BASIC-in-ROM avoids lengthy
loading from cassette and features full string
manipulation, floating point and trigonometric
capabilities. A machine code monitor in ROM,
plus an Assembler allow access to machine code
I "T F programiming. A large range of programs are a
available for education and entertainment.

Contact us for further details.

Australian Dealer: Systems Automation Pty. Ltd.
31 Hume Street, Crows Nest, NSW. 2065. Tel: 439-6477

Dealer enquiries invited *Plus sales tax If applicable.
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AUTHORISED
OHIO
DEALERS

N.S.W.

Trevor Burton Pty Ltd

93 Beatrice Street,
BALGOWLAH. NSW 2093
Phone: 94-3861

Manly Stationary Supplies
15a The Corso,

MANLY. NSW 2095
Phone: 977-2316
Compuwest

P.O. Box 603
BATHURST. NSW 2795
Phone: (063) 375-235
Dwell Electronics

77 Edgeworth-David Ave.
HORNSBY. NSW 2077
Phone: 487-3111

Softech

33 Hume St,

CROWS NEST. 2065
Phone (02) 438-3113.

Compuserve Newcastle P/L
Sulte 31, 301 Tudor St,
HAMILTON. NSw 2303
Phone: (049) 612-579

viC

Looky Video

418 Bridge Road,
RICHMONBD. VIC 3121
Phone: (03) 429-5674
Computer Co-Ordination Services
22 Golden Grove,

THE BASIN, VIC. 3154.
Phone (03) 762-5937.
Computerware

63 Palsley St,
FOOTSCRAY. VIC. 3011.
Phone (03) 68-4200.

W.A.

Micro Data Pty Ltd
25 Brisbane Street,
EAST PERTH. WA 6000
Phone: (09) 328-1179
Micro Solutions

322 Hay Street,
SUBIACO. WA 6008
Phone: (09) 381-8372
Compulator Australia,
Clolsters Square,

863 Hay Street,
PERTH. WA 6000
Phone: (09) 321-9232

S.A.

Applied Data Control,
244 Glen Osmond Road,
FULLARTON. SA 5065
Phone: (08) 79-9211
Nell Pollard

TAS

J. Walch & Co.,

130 Macquarie Street,
HOBART. TAS 7000
Phone: (002) 34-7511
James Powell-Davies

A.C.T.

Minicomputer & Electronic Services
Suite 2, 46 Coibee Court,

PHILLIP, A.C.T. 2606

Phone: (062) 82-1774

Cliff Beechey

N.T.

Gem Electronics,

82 Bradshaw Drlve,
ALICE SPRINGS, N.T
Phone: (011) 52-4820
Graham Langsford

SPECIAL OFFER TO

$9.00 OFF

THESE APF SCIENTIFIC

ETI READERS

CALCULATORS

MODEL 8601 ADVANCED SCIENTIFIC

- .
d (B o e OB §

;Eouebow
d;g@;ja;:LSCEl
wiajolo] |
wiojolo]
wlojalal_§
=lojael-1- 3§

Normal price
$37.95
Special price
$32.95

J ¢ 10 digit with

sign, or 8 digit
i mantissa + 2 digit
‘1 exponent display.

e 1 indepsndent
memory. e Calcul-
ator range: 107106
~ 10107 ¢ Mode
key for Degree/
Radian/Grad/Stat-
. lstical function se-

lection. e Two
level parenthesis.
e Long battery iife
~— over 2000 hours’
operation. @ Super

thin  size  with
S || deluxe aluminium
J case.

Scl’ntil functions: Exchangs functions:
xf /x, W, mox), CN, PR, ReP, 0, o, 00,
10%,'eX, In, log, v¥, xv, D-R, RG, G+D, R=D, GoH,
nPr, nCr, +G.

sin, cos, tan, xin_l,co_'l T
.sinh, cosh, tanh, sinh *, cosh *,

tanh 1.

=1
i
1

MODEL 5602 FUL SCIENTIFIC

Normal Price

Special price
$24.95

® 8-digit display in

two
digit

number with sign.

b. 5-digit mantissa = i =
with sign, plus 2 ’ . .‘
digit exponent o e b | Hal o
with sign. @35 [ B N N B R
key aperation Al ol os

with  four-mode C N K NN w»
select  switch,

sCalculation P Q .
range: 107103 1o - - B -
10103 ¢ Number

entry in either n a a -

floating point or
scientific notation.
® Constant and re-

peat

Degree/Radian/
Grad/SD

for

functions and stat-
istical functions.

Proguce a copy of thig a

562 Spencer St, Nth Melbourne. Ph 329-7888.
1103 Dandenong Rd, East Malvern. Ph 211-8122.

$29.95

:'6’3'156‘78!‘

forms: a. 8-
floating point

operation. e

switch
trigonometric

Scientific functions: -
Sin, Cos, Tan, S aial Wl
Tag !, X, 10%, Log, Ln, YX,
x\?\’, %2, 4/x, 1/x, x!, degree-minute-

second to degree, degree 10 degree

minute-second, [(.)}

dvrt for speciaf

€I open for Febmary 1980 only

price.

CALCULATOR
SUPERMARKET

435 Bourke St, Melbourne. Ph 67-6412,

s

ables delayed sweep action to be started

from any desired point in an!

y single video

his CRO has a 5SmV/div sensitivity

and sweep time of 0.2 uS to 0.5 S/div. All
this for only $1095.00. Probes to suit {PC-

28) 547.7(¥ each

i

We handle the compiete range of TRIO test
equipment. The CS-1572 is a 30MHz dua!
trace oscilliscope. This CRO is ideally suited

for use in ali aspects of the T.V. industr
features a * video delayed trigger”’. Thi

frame.

- $111

TRIO $G-402 R.F
OSCILLATOR —
100kHZz-30MHz -

details and predicted availability were correct at time of going to press.

rices include sales tax and road of rall delivery to your door/nearest railway station. Extra information is available and
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Comipuier Books

OSBORNE/McGraw-Hill, Inc.

AN INTRODUCTION TO MICROCOMPUTERS:
Volume 0

The Beginner’s Book
by Adam Osborne
300 pages — $9.50

If you are not familiar with computers but would like to be,
then this is the book for you.

AN INTRODUCTION TO MICROCOMPUTERS:
Volume 1

Basic Concepts
by Adam Osborne
300 pages — $11.95

A must for anyone in the computer field, this best-selling text
explains hardware and programming concepts common to all
microprocessors on the market today.

AN INTRODUCTION TO MICROCOMPUTERS:
Volume 2

Some Real Microprocessors

New enlarged 1978 edition — loose leaf — $25.00
Binding cover to suift — $5.50

Provides objective, commercial-free descriptions of virtually
every microprocessor on the market today.

AN INTRODUCTION TO MICROCOMPUTERS:
Volume 3

Some Real Support Devices

New enlarged September 1978 edition — loose lead — $25.00
Binding cover to suit — $5.50

INTRODUCTION SERIES

Same objective, in-depth coverage as Volume 2, but applied to
support devices that might be used in any microprocessor
system. Memory, data communication devices, data
converters, direct memory access controllers, busses and
much more.

Note: Update series for Volumes 2 and 3 are published every 2
months. They are avallable ex stock at $6.95 each. Send for full
details.

PROGRAMMING FOR LOGIC DESIGN SERIES
8080 Programming for Logic Design

6800 Programming for Logic Design

280 Programming for Logic Design

by Adam Osborne and co-authors

List price — $11.50 each.

ASSEMBLY LANGUAGE PROGRAMMING

SERIES

8080A / 8085 Assembly Language Programming
6800 Assembly Language Programming

280 Assembly Language Programming

6502 Assembly Language Programming

by Lance Leventhal

List price — $11.50 each

SOME COMMON BASIC PROGRAMS
by Lon Poole and Mary Borchers

This book includes BASIC ilstings for 76 short programs
covering financial, math, statistics and general Interest
subjects. Every program has been tested, examples and
sample program runs are published, as are source listings.
Some changes that you may wish to make to the programs are
also described.

List price — $16.50 per book.

Note: Some Common BASIC Programs are available on
cassette for the Commodore PET and Radio Shack TRS-80 at
a list price of $15.00 per cassette.

LEADER IN
SYBEX MICROCOMPUTER EDUCATION

STEWART ELECTRONICS

44 Stafford Street, Huntingdale. Vic 3166.
Phone (03) 543-3733. Telex 36908.

Mon-Fri 8.30am to 5.30pm. Sat 9am to 12 noon.
Bankcard accepted.

All books plus $2 pack and post. Tax ex.

® 6502 APPLICATIONS BOOK (for SYM and KIM)

A serles of practical (hardware and software) applications for a 6502
board (SYM preferred or KIM) which can be used as experiments, or
Implemented at minimal cost. Examples are: morse generator,
electronic piano, digital clock, home alarm system, traffic controller.
$13.95.

® MICROCOMPUTER PROGRAMMING: 6502. by Rodney Zaks

This text will teach you how to program with the 6502, from ground
zero if necessary: arithmetic, input-output including polling and
interrupts, addressing techniques. Complete, self-contained, it can be
used by the novice to learn programming or by anyone who wants to
learn about basic techniques using the 6502. $11.95.

® MICROPROCESSORS: From Chips to Systems. by Rodney Zaks.
An educational text, used worldwide at unliversities and In industry.
Designed to teach all the fundamentals of microprocessors, the
assembly of a system, and its use. 420 pages. $11.95.

® PROGRAMMING THE Z80. 330 pages.

The basic Introductory text on programming the Z80. $11.95.

® MICROPROCESSOR INTERFACING TECHNIQUES. Austin Lesea &
Rodney Zaks.

All the basic interfacing techniques, from keyboard to floppy disk,
including the standard busses (S-100 to IEEE488). 416 pages. $14.95.
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Apple,

the teachers’ pet!

The Apple, following its enormous success amongst
education establishments in the US, has won accep-
tance from the NSW Education Department and will be
supplied under contract to the State’s public schools
embarking on computer studies.

A locally-designed and
produced machine has also
made it to the State Educa-
tion Department’s contracts
list as we foreshadowed in
last month’s ‘Rumours’. The
Mini-Map from B & S Micro
Applications, a 2650-based
microcomputer, was specifi-
cally designed for school and
classroom use. The
Sydney-based manufactur-
ers claim the Mini-Map is
easy to use and is ideal for
student applications.

Computerland Australia Pty
Ltd will be supplying Apples to
the NSW Education Depart-
ment (the micros thatis . . . Ed).
The Apple It will run BASIC (10K
Applesoft Extend Basic — an
Apple development) and PAS-
CAL. Software is available for
education applications and the
basic machine costs around
$1600. The 16K machine can

be expanded to 48K, colour
graphic is supplied as standard
and it will drive the usual range
of peripherals.

The Mini-Map is a smaller
capacity machine, available with
5K, 9K or 17K of RAM. ltis spec-
ifically graphics oriented — split
screen operation is possible
with text on the top half and
graphics on the bottom as well
as full-screen graphics availabil-
ity or full-screen text over full-
screen graphics. The Mini-Map
is priced at $650 for the basic
machine.

Computerland Australia may
be contacted for further infor-
mation on the Apple at 55 Clar-
ence St, Sydney 2000; (02) 29-
3753. Information on the
Mini-Map (which missed last
month's market guide) may be
obtained from B & S Micro Ap-
plications, P.O. Box 118 Miller
NSW 2168; (02) 607-7674.

Microtrix expand

A Melbourne-based electronic consuiting firm, Microtrix, is
expanding its operations to include sales of $100 bus com-

patible boards and systems.

Various computer-related
products designed by Microtrix
will also be marketed.

Through its consulting and
design activities, Microtrix has
gained special knowledge on
the operation and use of a
number of microprocessor sys-
tem cards, and only these will be
offered for sale. They are able to
offer advice on the possible ap-
plications of their products or to
design systems around them.

Their experience has also led
them to design some
specialised products of interest
to the computer user.

Of particular interest to both
hobbyists and industrial appli-
cations engineers is the
SBC100 single board compu-
ter. Based on the powerful Z80
microprocessor, it is a fully
self-contained microcomputer
system. lts attributes make it
ideal for stand-alone applica-
tions such as small personal
systems or industrial control-
lers, or as the basis for a larger

processing system according to
Microtrix.

It features 1K of on-board
RAM and provision for 8K
(2716) or 16K of PROM. A paral-
lel input port and a parallel out-
put port, both with handshak-
ing, allow easy interfacing to
peripherals or processes. A se-
rial port capable of asynchron-
ous and synchronous operation
with software programmabie
baud rate generation is also
proviced: Both RS232 and 20
mA interfaces are standard.
Further features include a four
channel counter/timer with vec-
tored interrupt capability,
power-on jump, and board ad-
dressing selection.

The SBC100is fully S100 bus
compatible on a high quality
printed circuit board with plated
through holes and silkscreen
layout diagram.

For further information con-
tact Micotrix, PO Box 29 Essen-
don, 3040 or Lot 4, Bingley Ave,
Hurstbridge, 3099. AH: 718-
2581.

Pascal Microengine

Talking about the Pascal Microengine, Daneva Control Pty
Ltd, of 70 Bay Road, Sandringham, Vic 3191, teli us they've
recently got their first Pascal Microengine from Western

Digital.

The Microengine is rather
unusual in that the machine's
instruction set is in fact the
p-code produced as the output
of the UCSD Pascal compiler.

While all other computers re-
quire an interpreter program to
run the p-code, the Microengine
executes it directly with a
several-fold increase in speed
over conventional micros.

The machine comes com-
plete with 32 Kwords (64
Kbytes) of RAM, two RS-232
ports, two 8-bit parallel ports,
and a DMA-type floppy disk
controlier which can handle up
to four drives.

Western Digital claim the
Pascal Microegine offers con-
siderable advantages over con-
ventional processors, such as

software portability, lower
software development costs
and efficient memory utilization.
The software support for the
Microengine is the UCSD Pascal
Operating System Version lIL.O,
which includes a Pascal com-
piler, BASIC compiler, File Man-
ager, Screen Oriented Editor
and a Pascal Oriented Debug-
ger.

* * %

The new HP-34C calculator
from Hewlett-Packard offers
two new functions at a single
keystroke. The calculator
will integrate a function be-
tween two limits, and also
has a key marked SOLVE,
which will find real roots of
an equation . ..
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EWISTRONICS

. B :
AIM 65 is fully assembled, tested and warranted. With the
addition of a low cost, readily available power supply, it's
ready to start working for you. AT ONLY $450 PLUS 15
percent SALES TAX.

SUPER SPECIALS — LOWEST PRICES EVER

TRADE INC TAX
2708 E.PROM ... 0. 00 dvreehn ..8.20 9.43
2114 450nS ............ ..4.60 5.29
2114 8for ............... .36.00 41.40
2114 32for .................. 136.00 156.40
2716 SINGLE SUPPLY ........ .25.00 28.75
MJE3055................... .60 77
PIUEL2E5E . « - ¢ owlsnr e DS wos bu 3o mE .60 77
A S D ORtMEr 5 1450« « #4 is s & o a5 wm e dn o .20 26
1SR 7 AN O Y AMID ¢ 1t s o o 5 B ot e s 16 19
BC547-BC548-BC549 . .. .......... . .08 12
BC557-BC558-BC559 .. ......... . .09 12
RediBed6w. . B i b wusld i o b o hinwraks . .10 12

GreenorvyellowLeds. . ........................ 20 .23

SYM-1, 6502-BASED MICROCOMPUTER

FULLY-ASSEMBLED AND COMPLETELY INTEGRATED
SYSTEM that's ready-to-use

* ALL LSI IC'S ARE IN SOCKETS

* 28 DOUBLE-FUNCTION KEYPAD INCLUDING UP TO 24
“SPECIAL" FUNCTIONS

* EASY-TO-VIEW 6-DIGIT HEX LED DISPLAY

* KIM-1* HARDWARE COMPATIBILITY
The powertful 6502 8-Bit MICROPROCESSOR whose
advanced architectural features have made it one of the
largest selling “’micros’’ on the market today

* THREE ON-BOARD PROGRAMMABLE INTERVAL
TIMERS available to the user, expandable to five on-board

* 4K BYTE ROM RESIDENT MONITOR and Operating
Programs

* Single 5 Volt power supply is all that Is required

* 1KBYTES of 2114 STATIC RAM onboard with sockets
provided for immediate expansion to 4K bytes onboard,
with total memory expansion to 65, 536 bytes

* USER PROM/ROM: The system is equipped with 3
PROM/ROM expansion sockets for 2316/2332 ROMSs or
2716 EPROMs

* ENHANCED SOFTWARE with simpllified user interface

* STANDARD INTERFACES INCLUDE:
— Audio Cassette Recorder Interface with Remote Control

(Two modes: 135 Baud KIM-1* compatible, Hi-Speed
1500 Baud)

— Full duplex 20mA Teletype Interface
— System Expansion Bus Interface
— TV Controller Board Interface
— CRT Compatible Interface (RS-232)

* APPLICATION PORT: 15 Bi-directional TTL Lines for user
applications with expansion capability for added lines.

* EXPANSION PORT FOR ADD-ON MODULES (51 1/0
Lines included in the basic system)

* SEPARATE POWER SUPPLY connector for easy
disconnect of the d-c power.

289 LATROBE ST. MELBOURNE, 3000
PHONE (03) 602-3282, 602-3836

AI M 65 BY ROCKWELL INTERNATIONAL

PROVEN R6500 MICROCOMPUTER SYSTEM DEVICES
Rellable, high performance NMOS technology . . .

* R6502 Central Processing Unit (CPU), operating at 1 MHx.
Has 65K address capability, 13 addressing modes and
true Index capability. Simple but powertul 56 instructions.

* Read/Write Memory, using R2114 Static RAM devices.
Available in 1K byte and 4K byte versions.

* 8K Monitor Program Memory, using R2332 Static ROM
devices. Has sockets to accept additional 2332 ROM or
2532 PROM devices, to expand on-board Program
memory up to 20K bytes.

* R6532 RAM-Input/Output-Timer (RIOT) combination
device. Multipurpose circuit for AIM 65 Monitor functions.

* Two R6522 Versatile Interface Adpater (VIA) devices,
which support AIM 65 and user functions. Each VIA has
two parallel and one serial 8-bit, bidirectional I/0 ports,
two 2-bit peripheral handshake control lines and two fully-
programmable 16-bit interval timer/event counters.

BUILT-IN EXPANSION CAPABILITY

* 44-Pin Application Connector for peripheral add-ons

* 44-Pin Expansion Connector has full system bus

* Both connectors are KIM-1 compatible

TTY AND AUDIO CASSETTE INTERFACES
Standard interface to low-cost peripherals . . .
* 20 ma. current loop TTY interface
* Interface for two audio cassette recorders
Two audio cassette formats: ASCIl KIM-1 compatible and
binary, blocked file assembler compatible

ITO MODEL
8300

$785 PLUS 15%

SALES TAX

This 80-column printer provides quiet operation, making it suitable for
use in offices, classrooms and homes. Specifications include 125
cps, 60 lines per minute, paper loading from bottom or rear and
Centronics-compatible, parallel interface.

A bidirectional, dot matrix impacf printer with a print head designed
for 100 percent duty operation, assuring a print life that exceeds 100
million characters. The precision sprocket-feed mechanism permits
printing forms from 4' to 9% inches wide. A 96 ASCII character set
prints in upper and lowercase with the added capability of producing
double-width fonts in boldface. The vertical format unit provides
preprogrammed/ programmable tab positions, top of form and
bottom of form for complete formatting capabilities:

374t
- &

sLyEQrer
o — :3‘*-‘3"'?

- ol

MINIMUM PACK AND POSTAGE $3 HEAVY ITEMS COMET
FREIGHT FORWARD
SEND 40¢ STAMP FOR CATALOGUE

IF YOU ARE A RETAILER — SEND FOR ELLISTRONIC DISTRIBUTORS WHOLESALE PRICE LIST.
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New clubs and user groups

The Brisbane Youth Compu-
ter Group was formed to en-
able those people under 18
years of age, who cannot af-
ford thier own, to have the
opportunity of using (or
learning to use) a computer.
To raise funds so that the
group can construct their
own computer, they are sel-
ling microprocessor prog-
ramming sheets at $10 for
500, $2.50 for 100 or a
minimum order of 50 for
$1.30. Also available, at the
same prices, are subroutine
function sheets and quick-
lookup 2650 microproces-
sor mnemonlic sheets. The
minimum order of 50 sheets
may be made up of a mixture
of three types if you wish.
The Brisbane Youth Compu-
ter Group may be contacted
¢/ - 14 Cupania St, Algester
4115 QLD.

The Mahly Micro Interest
Group of Sydney meets on the
second Monday of each month

at the Manly Youth Centre, Kan-
garoo Street, Manly (behind the
Manly War Memorial Club). The
Club invites all people interested
in Microcomputers, both
hardware and software. All age
groups are catered for. More in-
formation is available from
Lionel Hirning on (02) 98-7338,
or Ron Bloom on (02) 938-
1476.

A North Star Users Group
is to be formed in Mel-
bourne. Those interested
are invited to attend a meet-
ing on Tuesday 3 March at
7.00 pm at the premises of
Sontron Instruments, 17
Arawatta St, Carnegie 3163
Vic. A questionnaire has
been prepared to enable in-
formation to be exchanged,
such as system configura-
tion, particulars and in-
terests etc. You can write to
P.O.Box 156 Carnegie 3163
Vic, enclosing $2 (to cover
costs) and a questionnaire
will be sent to you.

Personal Computing for the 80s

MICSIG (Canberra) will be sponsoring a National Mic-
rocomputer Conference on ‘Personal Computing for the
Eighties’ to be held over 9-11 July this year in Canberra.
The group have put out a “Call for Papers”, seeking speakers to
present papers on topics relevant to the micro scene over the next
decade. Papers will be particularly welcome, they say, on forward-
looking work in progress aimed at extensible systems with easy
hardware or software interfaces to systems or subsystems of diffe-

rent manufacturers.

You can obtain a Call for Papers brochure from MICSIG c/-
Canberra Branch A.C.S., P.O. Box 446, Canberra City ACT 2601.

JMP-80 S100 CPU Card

Acoustic Electronic De-
velopments, of Guildford,
NSW, have recently an-
nounced the release of their
8080A 8100 CPU card.

This product has been espe-
cially developed for high reliabil-
ity and completely complies
with the proposed IEEE bus
standard according to AED.

The special feature of this de-
sign is the provision of a jump
starter circuit, which enables a
power on jump to any address
in memory on single byte
boundaries. This design re-

quires no special features, such
as the Phantom control, on any
other card in the bus. Similarly
there are no software prerequis-
ites, such as a jump instruction
at the right memory location.

The board also provides a
socket for the connection of a
froyt panel, such as that by Im-
sal, Altair, etc. The MEMR signal
is generated, but may be dis-
abled if not required.

For further information, Con-
tact AED at their Shop, 123
Military Rd, Guildford, NSW,
2161. Telephone: (02) 632-
6301.

!

Releases, releases

e National's new family of A/D
converters easily interfaces with
microprocessors — according
to N.S. Electronics’ latest re-
lease. They have a range of four
20-pin DIL 8-bit CMOS succes-
slve approximation converters
which use a modified poten-
tiometric ladder similar to the
256R approach, and require no
external interface logic.
Designated ADC0801,
ADCO0802, ADC0803 and
ADCO0804, the family is confi-

® Melbourne-based compo-
nent and computer marketers,
R & D Electronics, will be handl-
ing the AmZ8000 Evaluation
Board from Advanced Micro
Computers of Santa Clara,
California.

The board is a fully assem-
bled and tested unit that integ-
rates the necessary on-board
software and hardware re-
sources to explore and use the
exceptional features of the
AmZ8000. In Its basic config-

gured to allow operation with
the standard control bus of the
8080 microprocessor deriva-
tives. The chips appear like
memory locations or /0 ports to
the microprocessor, hence no
necessity for interface logic.

All the good ofl on the
ADC0801 family can be ob-
tained from Jack Rutherford
at N.S. Electronics, PO Box
89, Bayswater 3153 Vic;
(03) 729-6333.

uration, the AMC 96/4016 in-
corporates the 16-bit CPU, 8K
of RAM, 24 parallel Y0 lines, two
RS23C2 serial ports, 12K of
EPROM/ROM sockets, a system
clock and resident monitor.

Its complete features are
too long to go into here, but
you can get full information
from R & D Electronics at
247 Burwood Highway,
Burwood 3125 Vic; (03)
288-8232, 288-8262.

Alpha Micro move in

The move of micros into commercial systems has taken
another step with the formation of Australian Alpha Micro to
market the well-known Alpha Micro range of small business

computers.

The Alpha Micro is based on
the same chip set as the LSI-11
and the Western Digital Pascal
Microengine, but it obeys a dif-
ferent instruction set which has
been specifically optimised to
run a multi-user, multi-tasking
operating system. The AM-
100's designer, Dick Wilcox, got
the idea when he read an article
suggesting that someone
should interface the LSI-11 chip
set to the S-100 bus; so he went
ahead and did it, redesigning
the instruction set and adding a
few frills as he went. The five-
chip CPU set is mounted on two

S-100 cards, and provides
prioritised interrupts, a real time
clock and an awful lot of com-
puter power.

Since the CPU was designed,
Alpha Micro have added a lot of
peripherals, including both
floppy and hard disk interfaces
and a software package that
makes other micro suppliers
turn green with envy, including
Pascal, LISP, and a BASIC com-
piler. Is this a micro or a minj?

Australian Alpha Micro can be
contacted at 247 Pacific High-
way, North Sydney 2060. Tel:
(02) 929 0685.
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ENTER THE WORLD OF COMPUTERS —
WHEN YOU ENTER A DICK SMITH STORE!

ASSETTES FOR
USE WITH YOUR
SORCERER —

GRAPHIC GAMES
(X-3631 - $14.95)
The most fanlastic
ullimate game is toland on the
moon with 3 LEM. Also includes
pie lob, nuclear reaction, bounce
checkers and dodgem.
SMART ALEC

(X-3632 - $14.95)

Over 200 questions on seven
subjects. The computer can
certify you a genius!

MAGIC MAZE

ames - the

Ten levels of play - how good-
are you at getting out?
PLOT

$17.95)

High resolution mode for
superior graphics or low
resolution mode for ultra fast
graphics, all on one cassette.
2-80 OISASSEMBLER
(X-3622 - $17.95)

Decode machine language
Including the

i ROM

PACs. Or use in ASCIt mode
which converts machine lan-

Detailed 12 page book exp-
lains how you can construct
sketi.nl characlers and fancy
shapes wilh this on-screen
editor.

OEBUG

X-3624 - $17.95)

Debug machine language pro-
grams by stepping through
one instructionatalime-has
several display oplions.
FASTGAMMON

an 8 page instruction manual
with rules.

MICROPOLIS™
FLOPPY DISC
DRIVES

Top quality drive systems with-
out the expense!

DUAL DENSITY - SINGLE DRIVE
A massive 143k storage with a
transfer rate of % million bits/sec
recording density of 5162bpi
and improved drive system for
accurate location.

X-3200 . $875
DUAL DENSITY - DUAL DRIVE
The same lor quality as the
single drive plus 630k ﬂouge.
X-3210 51950
Both systems are supplied with
$100 controllers, interconnect
cable, 2 diskettes, one of the
the MICROPOLIS™ BASIC, a
compatible DOS, assembler,
editor and user’s manual.

FOR LESS THAN
$1.000!

A TOP MODEL
PRINTER

C.ITOH Model 8300

LAE )
=

This is a superior dot matrix
impact printer that uses Inex-
pensive fan fold paper. it has a2
print speed of 125 characters
per sec. with a 1 line data buffer.
Interface is 8 bit parallel stan-
dard and the code is ASCII (96
characters). If you are after a
printer then the C.ITOH is an
absolute must!

X-3255 $970

THE NEW S

The BEST is now even BETTER!

As part of their on-going research and development, Exid(
made some changes giving the Sorcerer on-board capabil
up to 48k RAM plus even greater reliability. You still get a
complete stand alone computer that only needs a video monitor
to be up and running in BASIC. The Sorcerer has built-in flexibility;
there are other computers BUT there is only one Sorcerer.

SORCERER Il {8k RAM) Cat. X-3000
SORCERER tt {16k RAM) Cat. X-3001

ORCERER 11

have
ity of

.$1095.00

PERTEC DISC
DRIVE FOR TRS80
OWNERS

More (ealures for your dollar:
®133.4mm minifloppy ® 40
tracks @ soft sectored ® dual
sensors for recording both sides
® recording density (inside
track} 2768bpi ® 1 million bits/
side/disc ® power harness and
power supply available (see this
pagel.
X-3230 $379
Don't pay $6891!1

$1250.00

Compulers for the enthusiastis
an ever expanding hobby.
Dick Smith Is constantly
expanding his range of producis
50 when you are next in a Dick
Smith store why not ask about
our latest products in this
fascinating hobby.

COMPUTER
MONITOR
—————

You don’t have to spend a for!

une on a video monitor. This
famous make unit can be used
with the Sorcerer, TRS80, Apple

elc, 11 has a large 30cm diagonal
screen and gives jitter free
characterss Connection to your
computer is via an RCA plug
and the unit can be used on
240V AC mains or 12V DC.

X-1196 $149.80

LIMITED STOCKS
VIDEO BRAIN
KEYBOARD

Scoop purchase from manufa-
cturer who has gone broke! This
is a full function keyboard with
37 keys on a silver plated double
sided PCB. ions are made
through a double sided edge
connector {0.9°"). All keys can
be individually accessed by
cutting the PCB tracks. Keys
contain all alphabet letters, 0-9
numerals, shift, %, etc. etc.
X-1182

PERTEC'POWER
SUPPLY

If you wish to increase the
f number of disc drives to your
computer and you are using the
superb PERTEC then you will
require a suitable power supply.
This unit has dual voltage (+5V
& +12V) and special connector
X-3234 $60.00

Supply powers TWO
disc drives. . .

(e i P

This standard ASCIt 63-key ke

for sub Is or other additi

SORCERER S-100
EXPANSION

Opens the way lo almaost un-
limited expansion of vyour
dul

Sorcerer. Use memory s

We have limited stocks of thls
superb disc dove - call in now
before we sell out!

speech synthesizers etc, etc.
omplete with power supply
ribbon cable & connector.

X-3010 $499

Use other manufacturer’s
peripherals with your Sorcerer.

0ard array comes as 3 one plece

unit that can be easily soldered directly to a PCB without the need

you are conslidering making up yt
this is the unit for your project.
X-1180

SUPER

SPECIAL
16k EXPANSION
KIT FOR TRS 80

AND APPLE

tncrease your 4k up to 16k and
if you have expansion interface
you can increase the memory
to 32k or even 48k!!
SAVE A MASSIVE
$40!!

Limited stocks at only

$109.50

Cat. X-1186
Also available 16k expansion
kit for the Sorcerer.
X-1185 $149.50

fonil] THEC Ty

DISKETTES
133mm HARD SECTOR BLANK
DISKETTE
Made by a leading US manu-
facturer for the Micropotis drive
systems.
X-3505 1-9 $5.95 ea
10 up $8.00 ea
133mm SOFT SECTOR BLANK
DISKETTE
Made for the Shugart drive
systems.
X-3510 1.9 $5.95
10 up $5.00

ea
ea

P al hardware. Keys have gold alloy
inlaid to give long life, low bounce and low contact resistance. If

our ownkeyboard assembly then

$53

WORD
PROCESSOR

By adding the Word Proces-
sor PAC™ to your Sorcerer
you will get a system that is
more powerful than other
available systems. It features
automatic text wrap, Juto-
matic checking of drastic
commands, powerful search
functions, auto commands
and macro programming,
single key commands plus,
plus. includes instruction
manual,

X-3085 $199
Also available: Development
PAC™ - X-3090 ¢ $138.50
and E-PROM PAC” - X-3095
«w 875

NEW

“TINY” PASCAL
FOR TRS 80

Cassette tape with “Tiny” Pascal
for developing, debugging and
anning programs on your TRS80.
Provides powerful subset of
standard Pascal statements,
including recursive procedure/
functions, global & local variables,
if-then-else-then, peek & poke,
while, for, repeat/until case &
complete TRS80 graphics.
X-3670 $49.50
Comes complete with comp-
rehensive easv lo read
manual.

High grade personal computer
programming cassette tape in
standard cassette case. Five
minutes per side giving 38k
capaclty per side.

X-3500 $1.95

Hp——

CONNECTION
CABLES

34 way daisy-chain cable for
connecting 4 disc drives to your
computer > for use with PERTEC

SORCERER USER'S GROUP
SYDNEY: Meets 15t Friday odd
months. 2nd Friday even months
at 14 ATCHISON Su ST.
LEONARDS @ 7.30 pm.
ADELAIDE: Contact Dr. P. Delin
©/- Psychology Dept. University
of Adelaide for further details.
Far information or contacts in
local groups in Melbourne,

B Canberrs, Brigbane.
Manila. Hong Kong. Singapore.,
and Flji contact the Secretary
Australian Sorcerer User's
Groups PO Box £162. St. James

drives & TRSBO expansion inter-
face.

X-3232 $49.50
Serial interface cable for the
Sorcerer - connect 2 cassette
recorders 1o the Sorcerer with
motor control for both.

X-3110 $34.50
Printer cable for Sorcerer - con-
nects C.ITOH or any Centronics
compatible printer to the Sorcerer.
X-3112 $49.80

LIGHT PEN

X-3645 —

$29.50

COMPUTER

We stock a
huge range of
books - call
in and browsal

—_—

INTRODUCTION
TO PASCAL

8y Welsh & Elder

‘Highly recommended’ says |im
Rowe. Pascalis the latest ‘state
of the art’ computer language -
if you're a computer enthusiast,
this 282 page reference will
tell you want you want to know.
B-2368 $13.98

BASIC AND THE
PERSONAL
COMPUTER

Dwyer & Critchfleld

This book does not require you
to have a University degree! It
has 438 pages of superb inform-
ation on BASIC written for the
novice or advanced computer
man. Covers games, art, graphics
business and much more as
well. A highly recommended
book thal not only educates
but is a lot of fun as well.

B:2330. $14.98

Special absorbing program
cassettes for TRS 80 owners
TIME TREK gx-asso -$17.95)
A version of the popular Star
Trek. Level | & 11 4k RAM.

STIMULATING SIMULATIONS

(X-3652-$17.95) 10 games on
one cassette, all original - art
auction. forest fire, monster
chase, nautical navigation, lost
t , business manag, h

one fishing, rare birds, space

ight and diamond thief. Level |
& It 4k RAM.

ELECTRIC PAINTBRUSH
{X-3654 - $17.98| Palnt patterns
on your monitor at machine
language speeds. Level | & t6 4k
RAM.

BRIDGE CMALLENGER

{X-3656 - $17.95) Practice and
improve your play - whether
you're expert or novice. Level ||
16k RAM.

MICROCHESS (x-3658 - $22.95)
Think out your move s because
the computer is out to beat

Scoop purchase of incredible light pens, diredt from the USA.
Now you can ‘draw’ on your computer monitor -.it's fun, it's

educational an

s simple (o use'

® Uses your cassette recorder es a pre-amp ® Comes complete witl

jcassette tad

g Iwo

tic-tac-toe and ‘menu

9!
plisplay rouine ® Give your TRSB0 an ‘eye™' @ Only a fraction of the

2000

[cost of other tight pens

DICK SMITH ELECTRONICS

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS




BUSINESS
BUILDER «

CHIPS o

HOTSHOT STANDARD CIRCUITS
YO USE RIGHT NOW:

KEYLESS DIGITAL LOCK i Leading zero blanking. High noise immu-
: nity. All outputs CMOS compatible over
The first! Now you can make a entire power supply range ( + 5V to

digital lock as tiny as | +15V)40pin DIP

the digital keyboard.
L.S7220: 14-pin DIP. 5,040 4-digit com. COMPARATOR
For multicomparison applications;

binations; out-of-sequence detection

logic; 25 uA standby; “Save™ mode for to be used with LS7040.

valet parking, settable in “Unlock™; built LS7240: 7 level comparator/multiplexer

in convenience delav, | with paratl)lglI BCD inputs. Seven compara

tors can be loaded with one set of

COUNTERS thumbwheel switches. Contents of any

For DC to 5MHz counting comparator constantly available for

applications. 7-segment display. Two or more 7240s

LS7030: DC to 5MHz eight decade MOS |  €an be used with one 7040, offering as

up counter with 8 decade latch and many levels as needed. 40-pin DIP,

multiplexer.

Multiplexed BCD and 7 segment out
puts. Single power supply +4.75 to 15
VDC (full frequency range over full volt
age range). Compatible with CMOS 'logic
Counter output latches. Leading zero
blanking. 40 pin DIP
For 5MHz to 500MHz counting
applications.

LS703!: DC to SMHz six decade MOS
up counter with 8 decade latch and | For timing applications requiring
multiplexer. keyboard control.

Multiplexed BCD outputs. Access 1o LS7090: 9 decade keyboard controlled
LSD latches allows attachment of pre Up/Down timer or counter with memory
scalers for counting to 500 MH:. Leading providing 7 segment display, comparator
zero blanking. Single power supply opera: and tone outputs.
tion +4.75 to +15VDC (full frequency
range over full voltage range) Compatible
with CMOS logic. 40 pin DIP
For multi-comparison applications
where parallel outputs are required
LS7040: Dual 3 decade up/down counter count input. Leading zero blanking. Sin-
with parallel BCD outputs. gle pin scan osclllator controls. CMOS

Selectable as 6 decade or dual 3 decade| type noise immunity. All inputs pro-
up/down counter. DC to 350KHz count tected, and CMOS, TTL, and DTL com-
frequency at +5 volts. Fullv synchronous patible at 5V operation. 40-pin DIP.
operation. Inputs CMOS. TTL. and DTL
compatible at +5V operation. Reset

Count enable. Power-on-reset. 40 pin DIP | da neva contrOI
pty. Itd.,

70 bay rosd. ssndringham, victoria, 3191
phone: {03) 698 6822 6598 9207 tix 34439
Sydney 51 5880 Brisbsne 38 6183
Hobart 44 1337. Perth 326 2444
Adelside 42 6868

NUMERIC DISPLAY DRIVER
For liquid crysta! or gas discharge
displays requiring up to 60V
LS7100: BCD to 7 seyment
latch/decoder/driver

lon-implanted P Channel MOS circuit
cornpatible with CMOS and TTL systems
Drive voltages up to 60V. 16 pin DIP

Interfaces directly with key switches of
standard keyboard. Automatic or key:
board-controlled reset. Divide by 5 or 6
inputs. Contents of memory counter can
be displayed at any time. Schmitt trigger

For counting applications requir-
ing presignalling and recycling.
LS 7050: DC to 50 KHz six decade
up/down counter.

Counting down: 2 signals, optional
recycling; counting up: 2 signals, optional
recycling, zero detect output. Divide by 5
or 6 inputs. 7-segment output. Latches.

TRS-80, APPLE

& SORCERER

16K, 200ns, MEMORY
EXPANSION KITS $85

Z80A $17; Z80 P10 $12
Z80 CTC $12; 6875 $10.75
6820 $5; 6821 $6

4MHZ Crystals $4

s100 Connectors $4.25
6800 $8.50; 8080A $8.50

Other microprocessors &
peripheral ICs available

Send 20¢ stamp for list

G.L.W.

4 Pryton Court, Balwyn,
VIC. 3103.

Phone

AH (03) 89 6918.

THE SYDNEY TO HOBART

SPECTACULAR IN-DEPTH COVERAGE.

e THE SENSATIONAL

MAXI RACE —

The world’s biggest and

fastest ocean racing yachts

in battle.

SOUTHERN CROSS

SERIES —
Australia’s own

Admiral’s Cup.

FEBRUARY ISSUE,
ON SALE NOW.
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Professional
Calcul

These calculators are no y
are professional equipment f®ehe USA’s
foremost manufacturer of &lectronic
equipment designed to increase business efficiency.

]

Data Card

A handsome little

package, not much larger
than a credit card, a true
pocket portable calculator
super slimline styling,
packs the power of
calculators far greater in
size. Basic functions plus
4 key memory. Easy to

Slimline T.I. 50

Super powerful scientific calculator
with over 60 functions. T.1.'s new
constant memory full statistical
function. Algebraic operation
function, automatic power down,
and AOS entry system. Liquid
digital crystal display shows 8digit
or 5digit mantissa and 2-digit
exponent in scientific rotation

$46.

PC-100C

’\" P0G e

read 8digit liquid erystal
display. &CD)

LIMITED

Programmable 59

A revolutionary new personal programmable
caleulator. 960 programme steps or 100
memories. Master library module plug in
feature. 25 different programmes in key’
areus. Four types of display, up to
10additional test registers. 72 useful

1.59into a hig
quiet printer calculator that
prints, lists and traces your
——__ programme.

lubels. Up to 6 levels of sub routines.
Complete programme editing. Operates
with PC-100C- printer. Optional solid
state software libraries

$ 349.5

Printer plus

$ 284.:.99

including tax
Sydney: 23 Chandos Street, St. Leonards. Telephone: (02) 439 2965.
Brisbane: 22 Ross Street, Newstead. Telephone: (07) 52 1339.
Melbourne: 208 Whitehorse Road, Blackburn. Telephone: (03) 877 5311

30 Bridge Road. Richmond. Telephone: ((13) 429 4780
Adelaide: 170 Sturt Street. Adelaide. Telephone: (08) 51 4080.
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Amateurs gain new bands,
lose little at WARC 79!

Amateurs gained three new HF bands and five new

EHF (above 30 GHz) bands

and extended satellite ser-

vice privileges out of the World Administrative Radio
Conference late last year, but lost portions of the 420-
450 MHz and 1215-1300 MHz bands.

Held in Geneva between
24 September and 6 De-
cember 1979, it was the
most important radio con-
ference ever organised by
the ITU. Following is a pre-
liminary statement by David
Wardlaw, VK3ADW, the
W.IA. President, who at-
tended the Conference, with
Michael Owen, VK3K1, as
part of the Australian dele-
gation:

“The final news is good news.
Firstly, our hopes of new HF
bands were fulfilled with no los-
ses of existing HF bands. Sec-
ondly, the Amateur Satellite
Service now has access to fre-
quencies in all amateur bands
above 1 GHz and, finally, four
new amateur bands have been
allocated above 40 GHz.

“Other aspects of amateur
radio were dealt with including
Article N30 in which, although
the morse qualification was re-
tained, the lower frequency limit
was reduced to 30 MHz. Also, a
resolution of considerable sig-
nificance to the amateur satel-
lite service was passed, remov-
ing the necessity of the majority

of amateur earth stations being
involved in the notification pro-
cedures mentioned in Article
NI11.

“The new HF bands are:
10.100-10.150 MHz amateur
secondary with fixed as primary;
18.068-18.168 MHz and
24.890-24.990 MHz both
amateur and amateur satellite
primary.

“There have been some
changes in the sharing ar-
rangements for the existing HF
bands in some regions. Region
1 now has a small table alloca-
tion in the 1800 kHz area. In Re-
gion 2, 7.100-7.300 MHz re-
mains an amateur allocation al-
though protection from Region
1 and Region 3 broadcasting
has been removed.

“In the VHF range 50-54 MHz
remains in the table as exclusive
amateur in Regions 2 and 3 with
many Region 3 countries foot-
noting broadcasting. 144-146
MHz remains world-wide
amateur and amateur satellite
but in Region 3 146-148 MHz is
now shared with fixed and
mobile services on an equal
basis. Thus this band was main-

tained, despite extreme pres-
sure, by accepting sharing. This

sharing does not mean Au--

stralia will assign frequencies to
the other services in this band,
but we know other countries
will.

“In UHF the amateur service
had the most problems. On
70 cm both Regions 2 and 3
were aligned with the Region 1
table which included the re-
moval of amateurs from the
table between 420-430 MHz
and 440-450 MHz only leaving
430-440 MHz as before. How-
ever, Australia and a number of
other countries, including USA,
have retained the amateur ser-
vice between 420-430 MHz and
440-450 MHz by way of a foot-
note to the table thus, in Au-
stralia, we have lost nothing.

“On the 23 ¢m band, as ex-
pected, the segment 1215-
1240 MHz was lost to the
amateur service to make way for
a Global Positioning Radio
Navigation Service. Amateur
satellite was footnoted on
1260-1270 MHz in an earth to
space direction only.

“The 2300-2450 MH:z
amateur allocation remains with
amateur satellite footnoted
2400-2450 MHz both direc-
tions.

“In Region 2 and 3 the
3300-3500 MHz amateur allo-

Walkie-talkie

cation remains with amateur
satellite 3400-3410 MHz both
directions Regions 2 and 3 only.

“In the worldwide 5650-5850
MHz amateur band there are
two satellite segments: 5650-
5670 MHz earth to space and
5830-5850 MHz space to earth.

“The 10-10.5 GHz band has
amateur satellite in 10.45-10.50
GHz both directions; 24.00-
24.05 GHz remains exclusive
amateur and amateur satellite,
and 24.05-24.250 amateur
shared.

“In all the bands between 1
GHz and 40 GHz there have
been changes in the services
sharing with the Amateur Ser-
vice.

“Above 40 GHz prior to this
Conference there were no table
allocations to the amateur or
amateur satellite service. There
are now four new exclusive
bands, some with shared exten-
sions. Also a separate shared
band by footnote. The new
bands are 47-47.2 GHz, 75.5-76
GHz, 142-144 GHz and 248-
250 GHz amateur and amateur
satellite primary; 76-81 GHz,
144-149 GHz and 241-248 GHz
Radio location primary amateur
and amateur satellite secon-
dary; 119.98-120.02 GHz allo-
cated to the amateur service on
secondary basis by footnote.

is a versatile unit

The National Panasonic transceiver, Model RJ-380, is a
6-channel 27 MHz unit which incorporates a number of ad-

vanced features Including:

Squelch control to eliminate background noise.
Three-way meter to indicate signal strength, mod. and battery level.

An LED on-air indicator.

Earphone, external antenna and microphone terminals.

The units are small, (82 x 282 x 90 mm), light weight (1.1 kg
without batteries) and will operate effectively over 2 km in the city,
8 kmin country areas and up to 100 km over water, National claim.

The six channels allow use for marine or rescue operations as

well as for citizens band use.

Recommended retail price per unit is $145. More details are
available from National Panasonic, 57-69 Anzac Pde, Kensington

NSW 2033.
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THIS IS A YAESU
PRICE TICKET.

Notice the price?

There isn't one! Or if there is, it represents only the
maximum you will have to pay. If anyone advertises, in
Australia, a lower price than we show, we will guarantee

to beat it! Our list prices are very competitive as they are —
but we will guarantee to lower them if our prices are undercut!

HF TRANSCEIVERS:

FT-901D: Superb all-mode HF transceiver with digital readout. 61468

finals; 180 watts. The ham's dream! . .. catD-2854 $1266.00
FT-1012: Up-graded version of the famous FT 101E. Suits the FT-901

accessories, same smart styling catD-2862 $849.00
FT-7B: Moblle or base, all HF bands. AM SSB CW 12 vol era

controls for safer mobiling, too. . .. ... f d ‘o.p. C‘altol; ZEBSGSg $649.00
LINEAR AMPLIFIERS:

FL-2100B: 1.2kW of muscle (drive it.at 400 and it’s coastingl) Tunes all HF

bands; 240 volt operated.. . CatD-2546 5599-00
VHF TRANSCEIVERS:

FT-625R: The new all mode 6m rig for DX chasers, . , catD-2886 $795.00
FT-207R: The 21st century microprocessor-controlled hand held for 2 metre

operation. Complete with NiCads. . .. ... .. CatD-2888 $358.00
CPU-2500RK: 800 channels from 144-148; 25 watts.. ... .. CatD-2889 549.00
FT-227RB: 2 metre mobile. dual power out, built-in memorizer. . . . CatD-2891 $399.00

RECEIVERS:

FRG-7: Probably the most popular receiver in the world! ) 0.5 to 30MHz,

famous Wadley Loop circuit. Mains or 12V. . CatD-2850 $395.00
FRG-7000: Up-graded FRG-7, with digital readout. dual clocks & timer, etc. 5625.00
A superb receiver for the serious listener. . . . o . CatD-2848

ACCESSORIES:
FC-901 Antenna tuner: Suits most transceivers; tunes into virtually any load
(almost a wet piece of string) d ... catD-2856 $265.00

DC/DC Converter: Suits both the 901 & 1012 : catD-2856 $75.00
MEMORY UNIT: For both the 901 & 1012Z. CatD-2858 $149.50
YE7A Mic: 500 ohms imp; with p.tt. Suits most transceivers. . .. CatD-2863 $14.50
Cooling Fan: For the 1012 (or replacement on 901) CaiD-28656 $39.00

TEST EQUIPMENT:
YC-5008 Digital Frequency Counter: 1ppm accuracy, 500MHz. CatD-2892 $475.00

WE OFFER EASY TERMS THROUGH BFC FINANCE *

For us to better any price, simply show us the advertisement from an Australian company. After checking
that they have stocks available at that price, we will sell it for a lower price. Offer open while stocks [ast.

DICK SMITH ELECTRONICS L=

NSW 125 York Street, SYDNEY. Phone 290 3377 | ACT 96-98 Gladstone Street. FYSHWICK. Phone 80 4344 SHOPS OPEN 9AM to 5.30PM
147 Hume Highway, CHUIDLORA. Phone 642 8922 viC 399 Lonsdale Strest, MELBOURNE. Phone 67 9834 (Soturday: 9am till 12 noon)

162 Pacitic Highway, GORE HILL. Phons 438 5311 656 Bridge Road, RICHMOND. Phone 428 1614 BRISBANE: Half hour earlier

30 Gross Street, PARRAMATTA. Phone 683 1133 | QLD 166 Logan Road, BURANDA.  Phone 39) 6233 ¥ .

SA 203 Wright Street,  ADELAIDE.  Phone 212 1982 ANY TERMS OFFERED ARE TO

263 Keira Strost, WOLLONGONG Phone 283800 | WA 414 William Strest,  PERTH. Phone 328 6944 APPROVED APPLICANTS ONLY
EXCEPY WHERE NOTED. ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT YIME OF GOING TO PRESS. RE-SELLERS OF DICK SMITH

MAIL ORDER CENTRE: PO Box 321, NORTH RYDE NSW 2113. Ph 888 3200. PACK & POST EXTRA. PRODUCTS IN MOST AREAS OF AUSTRALIA.
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“The date of release .of the
new HF bands is dependent on
procedures for the relocation of
existing stations; this applies to
all services, not just amateurs.”

Michael Owen, dealing with
regulatory matters, added (in
brief): (1) The new Radio Regu-
lations come into force on
1.1.1982; (2) The definition of
Amateur Service becomes “a
radio communication service”
which will affect harmful inter-

ference rights to our benefit; (3)
Red Cross fixed links are to be in
fixed, not amateur, bands; (4)
By resolution, natural disaster
communications will have prior-
ity on amateur bands for the de-
clared duration of disasters; (5)
The formation of an Australian
national frequency table is the
next step in procedure; (6) The
new bands will not necessarily

become available from 1-1-
1982,

1980 annual field day
will be club’s twenty-third

The Central Coast Amateur Radio Club will hold their
23rd Annual Field Day on Sunday 17 February. The
‘Gosford Field Day’, as it is known, is Australia’s biggest
annual amateur radio event

All amateur operators,
their families, friends and
anyone interested in
amateur radio, are invited to
attend. Venue for the event
will be the usual place —
Gosford Showground,
Showground Road, Gosford
NSW.

The day's programme will
open at 8.00 am, registration
will run until 12.00 noon. Regist-
ration costs $4 for men, $3 for
women, children 16 years and
under — $1. The fee includes
morning and afternoon tea,
subsidised outings and entry to
the contest events. A pensioner
concession of 50 percent is av-
ailable.

You can take a picnic lunch
— popular with families, or a
take-away food bar will gladly
accept your patronage between
10.00 am and 3.00 pm.

The Gosford Field Day popu-
larity is built around three major
attractions: The contests, the
equipment market — trade dis-
play, and the disposals market.

Contests consist of a series of
on-air ‘scrambles’ — where sta-
tions attempt to contact as
many other stations as possible
in a given time; vehicular ‘fox
hunts’ — finding a transmitter
hidden several miles away, and
pedestrian fox hunts — finding,
on foot, a transmitter hidden
within the showground area.

Contest operation this year
will be co-ordinated using a

computer. Contestants are re-
quested to drive to the event re-
cording area immediately after
registering, before parking their
cars.

If you want to get rid of the
existing junk cluttering up your
shack and buy some more to
replace it (1), the Gosford Dis-
posals Market is second to
none. You must register your
equipment for sale by 9.30 am
on the day, the Club advises.
Cataloguing forms and lot
numbers must be obtained in
advance — contact Bill Smith
VK2TS at RMB 4525, Gosford
2250 NSW, or phone (043)
74-1207.

If you haven’t got wheels you
can travel by train; the trains ar-
riving in Gosford at 8.45 am and
10.09 am from Sydney and 9.20
am from Newcastle will be met
by a Club representative and
transport will be provided to the
grounds.

The NSW Division WIA Sun-
day morning broadcast will be
from the Gosford Showground,
between 11 and 11.30 am.
Apart from the usual HF and
VHF bands, the broadcast will
be televised from the grounds,
transmitted on one of the UHF
amateur bands (420 or 576
MHz).

For bumper fun, frolics, fox
hunts and fizzy drinks with your
big amateur radio blowout of
the year — it's Gosford, Sunday
17 February!

Swan and Cubic re-organise

Sam Arn, head of Swan Electronics, the Californian amateur
equipment manufacturer, will head up a new company man-
ufacturing transceivers for the commercial radio communi-

cations market.

To be called Cubic Com-
munications Inc., it will be oper-
ated as a wholly-owned sub-
sidiary of the existing Cubic
Corp. In addition, Cubic Corp.
said Swan Electronics will be-
come a division of the new
company, but “will continue to
expand its present amateur
radio operations with no change
in personnel.”

The new company, accord-
ing to Cubic Corp., “will have a
broad product line of profes-
sional communications equip-
ment, including commercial
land mobile, point-to-point and

TR c SRR

Clubs

If you live on the eastem side of
Port Phillip Bay, in the very
southern suburbs of Melbourne,
you might like to pop along to
the Southern Peninsula
Amateur Radio Club and see
what they're all about. Meetings
are on the first and third Monday
of each month at the Rosebud
Primary School. Club callsigns
are VK3BSP and VK3VKR. The
Secretary is Bob Whitehead
VK3NHA who may be contacted
at 7 Spensely St, Resebud 3939
Vic.

The Coffs Harbour and
District Amateur Radio Club
is one of northern NSW's active
amateur groups. At their AGM
late last year the 1980 executive
were elected, being: President
— Max Francis VK2BMK; Sec-
retary — Paul Ireland VK2VQI
and Treasurer — Norm Napper
VK2VMP, plus a committee of
five members.

The Club conducts classes
for prospective amateurs to
Novice standard, including
morse.

The Club will be hosting the
1980 URUNGA Convention
commencing at 8.00 pm on
Good Friday 4 April. Registra-
tion is $5.00 per competitor.
Programme includes popular

special military equipment and
systems for domestic and inter-
national applications.”

A company spokesman said
Cubic Communications will
employ about 150 people and
be located in the same facility
now used by Swan Electronics,
which employs about 100
people.

Some commercial equip-
ment currently made by Swan
for export markets, as well as
Swan-developed technologies,
will now be handled by the new
subsidiary, according to the
spokesman.

fox hunts and on-air contests.

The Club is contactable
through P.O. Box 655 Coffs
Harbour 2450 NSW, or you can
phone Paul Ireland VK2VQl on
(066) 52-4389.

The Liverpool and Dis-
tricts Amateur Radio Ciub
will hold their 1980 Field Day on
Sunday 23 March at Catherine
Fields west of Sydney.

Programme commences at
8.30 am (an ungodly hour for
Sunday! ... Ed.) and all the
popular events are listed — fox
hunts, scrambles etc plus an
observation trial, a ‘meet the
people’ contest and a ‘find-
the-beeper’ scramble for the
kids. Venue is the Catherine
Fields Hall on the corner of
Catherine Fields Road and
Chisholm Road (opposite the
Catherine Fields Post Office).
Bring your own lunch or purch-
ase at the shop opposite.

Trade displays and a disposal
market will also be featured.

Registration costs $4 for
adults, $6 for a family, children
under 16 years and pensioners
— $2. Further information is
available from Lloyd Anderson
at 105 William Drive, Cartwright
2168 NSW or on (02) 72-1107,
(02) 605-4461.

ET! February 1980 — 105



TWO-WAY RADIO COMMUNICATION
MICROPHONES & ACCESSORIES

NEW

& Locking device & External
and battery power source

& Compression pre-amp

o Volume control e Tone
controt @ Bullt-in meter

¢ Universal wiring ¢ Rugged
constructior

E
RELEASE

LESON
DH233

Hand held power mic.
Cat. No. 7-105

LESON TW 232
Cat. No. 7101

o Base station mic e Speech
compression amplifier

¢ Variable gain control

o Electronic or relay switching
o Complete with curly cord

LESON DESK
MIC DT 252

Cat. No. 7-108

>)))))

LESON
CH 229

Hand heid comrresslon
and nolse canceiling mic.
Cat. No. 7-104

.

TAPE RECORDING

_J

( ACCESSORIES p

\

MICROPHONE
Cat. No. 7-107 SCREW ON
(2% y
mi
v | | maGNETIC gy B
MIC CLIP .
Cat. No. 7-201 Qi
TRANSCEIVER 49  RECEPTACLE
D |
4133

ADHESIVE
MicC CLIP

MIC PLUG

Cat. No. 4-132

ALSO

Replacement inserts,
switches and PC
boards for many other
microphones:

_J

OTHER PRODUCTS IN OUR RANGE

CABLES: RF military spec co-axial cables ® RG 58A/U, RG 58C/U RG 8/U
o Teflon Djelectric and insulated wires and cables o Speaker GENERAL
ACCESSORIES: o Power supplies o Electro-Lock, Standard lock mounts
¢ Hand held & base station mics e Pre amplifiers @ HF-UHF RF amplifiers

|.F.T.A. AUSTRA

International Foreign Trading
Agency of Australasia

JMPORT ~ EXPORT

\_.

o Extension speakers and PA horns e Co-axial connectors @ Microphone
plugs and sockets @ Fuses and fuse holders e Filters and noise supressors
o Transistors and IC’s @ Quartz crystals.

ANTENNA: HF-VHF-UHF mobile, marine and base station.

ANTENNA MOUNTINGS: o Gutter grip e Roof bar e Trunk/lip e Springs
o Layover o Quick release a Siope adjustable bases:

LIA )

1 Greville Street, Telegrams: IFTAA - SYDNEY
Randwick, N.S.W. 2031 yglex: AA20181 IFTAUS
Sydney, Australia Mail: P.O. Box 21,
Telephone: (02) 665-8211 Bondi Beach, N.S.W. 2026
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English broadcasts beamed to Australia

A complete listing for the Transmis-
slon Period 4 November 1979
through to 1 March 1980. Times are
in Greenwich Mean Time, frequen-
cies are in kilohertz. Frequencies in
brackets refer to aiternative chan-
nels not beamed specifically to Au-
stralia, but to the Asian area in gen-
eral, which provide useful secon-
dary coverage.

ALBANIA. Radio Tirana. English
0700-0730 and 0900-0930 on 11
985 and 9500.

AUSTRIA. Austrian Radio, Vienna.
0700-0900 on 21 735(15 410)
0400-0600 on 17 745 0600-0700
21 500 (15 410); 1100-1300 21
725; 0900-1100 21 585; German
0400-0430, English 0430-0500,
German 0500-0800, French
0800-0830, English 0830-0900,
German 0900-1230, English
1230-1300.

CHINA — PEOPLES REPUB-
LIC. Radio Peking. English 0830-
1030 0on 17635, 15 125,12 450, 11
725, 11 600, 9460, 8425, 6995.
Cantonese 1000-1100 15 200, 12
080, 10 865, 8240.

CHINA - REPUBLIC (TAIWAN).
Voice of Free China, Taipei. Manda-
rin 0000-0 100, English 0100-0200,
Cantonese 0200-0300, English
0300-0400, Mandarin 2040-2140,
English 2140-2240, all transmis-
sions on 17 890.
CZECHOSLOVAKIA. Radio
Prague. English 0730-0800, Czech
and Slovak 0800-0830, English
0830-0900 (Saturdays and Sun-
days English extended to 0925) all
serviceson21 700,17 775,11 855.
DENMARK. Voice of Denmark,
Copenhagen. Danish 1200-1255
on 15 165.

ECUADOR. "The Voice of the
Andes”, station HCJB, Quito. En-
glish 0600-0700 on 6130, 11 900;
0700-1030 on 6130, 9745, 11 900;
1030-1130 on 6130, 11 900.
FINLAND. “Radio Finland”, Hel-
sinki. English 0930-1000; Finnish
1000-1105; Swedish 1105-1130;
English (Sundays only) 0800-0930;
Finnish (Saturdays only) 0800-
0930. All transmissions on 21 465.
GERMAN FEDERAL REPUB-
LIC. "The Voice of Germany", Col-
egne. German 0600-0950 on 7285,
9735, 11 795, 17 845, 21 560; re-
layed on 11 705 (Montserrat), 11
785 and 9690 (Antigua). German
2300-2320 on 7235, 9690, 11 705.
English 0930-1030 on 9650, 11
850, 15 275, 17 780, 21 680 and
relayed on 17 800 and 21 540
(Rwanda, Africa). English 2200-
2300 on 7130, 9765.

GREECE. "The Volce of Greece",
Athens. 0900-0950 on 9760, 9655
(Greek, including English 0915-
0925); 2100-2150 on 9760, 9640,
7205 (Greek, including English
2115-2130; 2200-2250 on 9640
(entirely in Greek).

HOLLAND. “Radio Nederland”,
Hilversum. English 0730-0825 on
9770, 9715 (both via the Nether-
lands Antilles relay centre at
Bonaire); English 0830-0925 on
9715 (via Bonaire); Dutch 0830-
0925 on 9770 (via Bonaire); Dutch
1030-1125 on 21 490 & 17 810
(both frequencies via the relay sta-
tion at Talata, on the island of
Madagascar).

HUNGARY. “Radio Budapest™.
Hungarian 1000-1030, English
1030-1100. Both services on 21
525, 17 785, 17 710, 15 220, 11
910, and 9835.

INDIA. “All India Radio”, New De-
lhi. General Overseas Service (En-
glish): 2045-2230 on 11 755, 15
110, 1000-1100 on 11 935, 15 205,
17 875 (15 300, 17 387, 21 695 for
East Asia).

INDONESIA. "Volce of Indonesia”
at Jakarta.English 0100-0200, In-
donesian 0200-0300, English
0800-0900, all services on 15 200,
intended for the Paclific area gener-
ally.

ISRAEL. ‘“Voice of Israel”,
Jerusalem. English 0500-0515,
French 0515-0530. Both services
on 11 637, 21 500, English 1200-
1230, French 1230-1300. Both ser-
vices on 17 560.

ITALY. “Radio Television ltaliana”,
Rome. Italian 2050-2130 on 11 800,
9575, 7290. ltalian 0830-0930 on
21 690, 17 780, 15 330, 11 810,
9580. ltalian - special sports prog-
rammes on Sundays 1410-1730 on
15 340.

JAPAN. "Radio Japan", Tokyo.
English 0930-1030 on 11 875, 15
235,

NEW ZEALAND. “Radio New Zea-
land)ﬁ', Wellington. English 0730-
1115 on 11 945; English 0945-
1115 on 6105.

NORWAY. “Radio Norway", Oslo.
Norwegian 0700-0830 on 9500, 11
850, 21 730; Norwegian 1100-1230
on 15 345, 21 730; Norwegian
1900-2030 on 9590, 11 850;
Norwegian 0300-0430 on 9550.
Special English segments are car-
ried on Sundays 0800-0830,
1200-1230, 2000-2030, and on
Mondays 0400-0430. *
PHILIPPINES. "Far East Broad-
casting Company”, Manila. English:
2300-0500 on 21 515, 2300-0000
on 15 450, 0000-0500 on 17 810,
2300-0100 on 11 890, 0800-1000
on 11 705, 0100-0500 on 15 305.
RUMANIA. "Radio Bucharest”.
English: 0645-0715 on 11 805, 15
335, 15 255, 11 940.

SPAIN. “Radio Exterior de Es-
pana”, Madrid. Spanish: 0730-1000
on 9520, 11 730, 15 405. (On Sun-
days, the broadcast opens earlier at
0700).

SRI LANKA. "Sri Lanka Broad-
casting Corporation”, Colombo.
English: 1030-1130 on 11 835 (15

ndays, the DX session "RADIO

ONITORS INTERNATIONAL" is
broadcast.
SWEDEN. “Radio Sweden", Stoc-
kholm. English: 1100-1130 on 21
690. (DX session “SWEDEN CAL-
LING DXERS" Tuesday).
SWITZERLAND. “Swiss Radio In-
ternational”, Berne. 0700-0930,
English/ltalian /4 French/ German,
21 520, 9560, 15 305 (also on 21
695 to Asia). (DX session “Swiss
Shortwave Merrygoround”, 2nd and
4th Saturdays).
UNITED KINGDOM. BBC "World
Service", English. 0900-1130 on 25
650, 0900-1330 on 21 550; 0545-
0730 on 15 070; 0600-0915 on 11
955; 0545-0915 on 9640, 7150;
1030-1515 on 15 070; 1100-1515
on 9740; 2000-2245 on 11 750,
9410; 2000-2115 on 7120. 0900-
1115 on 15 280 (Far Eastern Relay
Station); 0900-1515on 11 750 (Far
Eastern Relay Station); 0730-0915
on 21 660 (Ascension Island Relay
Station); 0545-0915 on 9510 (An-
tigua Relay Station). DX program
"WORLD RADIO CLUB" on Sun-
days 0745 and 2100, Mondays
1115, Wednesdays 2315.
USA. Voice of America,
Washington, DC. English: 1100-
1400 on 15 425 (Philippines relay).
Other frequencies beamed to Asia
are: 9545, 9760, 6110, 11 715, 21
615, 15 160 (all Philippines); 9565
(via Delano, Callfornia); English:
2200-0000 on 26 000 (Philippines
relay), Other frequencies for Asla
are: 17 820, 15 290, 17 740, 11 760,
15185, 9770 (all Phils.), 21 460 (via
Delano, California).
VATICAN CITY. Vatican Radio.
English: 2210-2225 9615, 11 830,
15 120.
USSR. "Radlo Moscow™: broad-
casts its "World Service” through-
out the day, with no specific target
areas. Best reception is during the
perfod 0800-1000 on 21 530, 21
645, 17 775, 15 140, 15 130.
ADDITIONAL:
Many international broadcasters
beam programmes for the Aslan
area generally, and not specifically
to Australia. Some of these broad-
casts give reliable reception in Au-
stralia.
KUWAIT: “Radlo Kuwait”, English
0500-0800 on 21 545.
PAKISTAN: "Radio Pakistan",
World Service, 0130-0245, English,
17 830, 21 590.
MALAYSIA: “"Voice of Malaysia™,
English, 0625-0855 on 15 295.
MONGOLIA: "Radio Ulan Bator”,
English 1220-1250 (Mondays
through Sats) 12 070, 9575.
TURKEY: "Voice of Turkey", Ank-
ara, English 1200-1300 on 17 775.
NETHERLANDS ANTILLES:
“Trans World Radio”, Bonaire, En-
glish 0050-0135 on 11 925.

%\%0, 17 850 for South Asia). On

EGYPT: "Radio Cairo”, English,
1215-1330 on 17 920.
BANGLADESH: “Radio
Bangladesh”, Dacca, English,
0445-0515 on 15 400, 17 890, 21
685; English 1230-13000n 21 670,
15 285.

GERMAN DEMOCRATIC RE-
PUBLIC: “Radio Berlin Interna-
tional”, English 0645-0730 on 15
100, 21 465, 17 740; 1200-1245 on
21 540, 21 465, 17 880, 15 115.
KOREA (South): "Radio Korea",
Seoul, English 1000-1030 on 11
725, 9580, 9525; 0730-0800 on 15
570, 11 810.

Chinese
Regional
Station

in English

The Heilongjlang People’s
Broadcasting Station, at
Harbin, has lately been
noted with daily English lan-
guage lessons.

Harbin broadcasts on 5950,
with the English lessons being
aired from 0930 untii 1000.
These broadcasts provide
DXers with an opportunity to
gather enough programme de-
tails for the submission of re-
ception reports to this regional
Chinese station, located in the
area formerly known as Man-
churia.

Tunisia on
the Move

Tunisian Radio and TV at
Tunis has moved to the clear
channel of 11 965, replacing
11 970, for the overseas
service.

This new frequency avoids
the jamming interference suf-
fered by transmissions on
11 970, and carries program-
mes in Arabic from sign-on at
0430. The same programme is
also broadcast on 15 225.

NOTE! All times are given in Green-
wich Mean Time (GMT). To convert to
Australian Eastern Standard Time, add
10 hours (11 hours for Daylight Saving
Time).To convert toCentral Time, add
9.5 hours and for Western Time add 8
hours. All frequencies are in kHz.

Shortwave Lo i"?s is compiled by
Peter Bunn on behalf of the Australian
Radio DX Club (ARDXC). Further in-
formation on DXing or the activities of
ARDXC may be obtained from either
PO Box 67, Highett Vic 3190, or from
PO Box 79, Narrabeen NSW 2101, for a
30c stamp.
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AMPLIFIED AN'I'ENNA FOR VHF-UHF-TELEVISION
-FM-AM-RADIO

J/ SENSAR

Ultra compact 82-channel TV antennas provide perfect colour and black and
white reception in most viewing areas.

Sensar antennas have elegant modern styling which blends with the decor of
any home setting. Compact unobtrusive design makes it ideal for homes,
camper trailers, mobile homes, crulsers, houseboats and yachts.

The rugged construction, super strong anodized elements and weather tight
Cycolac housing makes it durable in all kinds of weather, Does not require l
elaborate mounting hardware, yet Sensar installations are stronger than that

of conventional antennas with comparable performance. Unique

bi-directional characteristics of Sensar antennas provide excelient reception -

Inareas where stations are in different directions . . . eliminates the need foran / ELECTROCRAFT

antenna rotor in most locations. Reception is excellent . . . up to 40 miles over | MANUFACTURING PTY. LTD

land . .. much, much farther over water. Provides VHF/UHF/FM-AM reception. 68 Whiting Street, Artarmon, NSW. 2064. Tel: 438-3266.
240 Volts AC power supply available. We are specialists — 30 years in the antenna business.
@ Please Include postage with all orders. Trade enquiries welcome. Hours: Mon-Fri 8am to S5pm. Sat 9am to 12 noon.

KIT INCLUDES:
SR-20M for 12-voit operatlon. Includes antenna with
built-in solid-state preamplifier and anodized
aluminium elements, SBP-20 12-volt battery adaptor,
MSJ-5 band separator with TV set cord, 15ft 7Sohm
coaxial cable with connectors.

Push up antenna mast, mast brackets, clamps, screws,
instruction sheet supplied.

PEPKEL PTY. LTD. TRADING AS

WiLLIg ELECTRONILS

ELECTRONIC PARTS AND EQUIPMENT

$KENWOOD

993 HAY STREET, PERTH, W.A. 6000
TELEPHONES: 321 7609, 321 3047

ALL MAIL TO
P.O. BOX 7024, CLOISTERS SQUARE,
PERTH, W.A. 6000

NOW
gan  OPEN

DATA ENTRY MADE EASY ..... MR - 500

NOW ALL YOU NEED IS A STANDARD MARK SENSE CARD READER
#2 PENCIL, A CARD, AND THE LOW-COST
MR - 500 MARK SENSE CARD READER TO
ENTER DATA INTO YOUR MICROCOMPUTER
READER AND INTERFACES FOR

e APPLE 11, TRS-80 & PET  $825.00.
e S-100 AND RS232C  $985.00.

(ALL PRICES EX TAX)
‘®IDEAL FOR EDUCATION AND SMALL BUSINESS APPLICATIONS

For more details contact:

THE ELECTRONIC CIRCUNT

SUIT 414, 4th FLOOR, 20 DUNCAN ST., FORTITUDE VALLEY, QLD. 4006.

P.0. BOX 2, BROADWAY, Q. 4000. TBiEF]hDﬂE [01] 52.8“55
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PREDICGTIONS

Covering 3 to 40 MHz, these predictions
show the times radio contact is possible
between the areas designated beneath each
graph, as well as the possible ‘mode’ and
reliability. Vertical columns indicate time —
commencing at 0000 UT on the left, to
2300 UT at right. For reliable predictions
follow the times and frequencies indicated
by the F character.

Complete information on using these
predictions can be obtalned by sending a
stamped, self-addressed envelope to:

ETI — Predictions
3rd floor 15 Boundary St
RUSHCUTTERS BAY NSW 2011,

o0 ZRXTIFFIL. .00 133
3 X3
38 g

»
40 rPFFFFFFFILITINR, .
35 FFEFFFFFFIZIININ, .
¢ FFFFFFFFFFRXAXAR..  .1F
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30 WAARMARNFEFFFFFLY N 30 FFLIIRIL.

29 WARNRARNNFFEFFRFX .. . XFN 29 FFFFFFLI.

28 MANMNHRANFFFFFFFX. ..  XFN 28 FFFFFFFLX. .
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26 PANRNARNREEFEFEF Y, . XHR 26 FFFFFFFFY .
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East Coast to Japan

{Also serves N.E. and S.C.)
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East Coast to Europe
(Short Path)
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(Long Path}
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East Coast to North America
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West Coast to North America
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These GRAFEX style computer generated
predictions are provided courtesy of the
Australian lonospheric Prediction Service.

KEY TO SYMBOLS
A blank area means no normal propagation is possible,

%.....c....... path open 50 - 90% of days in month.

F...........pathopen atleast 90% of days in month.

B......... propagation possible via E and F layers over
90% of days. Overrides ‘F',
M. .... propagation possible by both 1st and 2nd F-layer

modes. Expect strong fading.
S . .propagation possible by 2nd mode (also 3rd and mixed
E and F modes). Expect strong fading, weak signals.

A.......High absorption indicated. Expect weak signals,
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East Coast to North Afvica
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East Coast to South Africa
{Also serves S.C.}
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Audio

AF300 AUDIO AMPLIFIER;
A real work-horse, this
universal power amp has

a wide range of applications
cuch as car radio, record
players and small receivers.
Due to its well designed electronic circuit,
the AF300 can be used over wide voltage
ranges without deterioration of the
speclfication parameters.

Kit AF300 — $25.00

AF340 40 WATT AUDIO AMPLIFIER
MODULE

High quality 20-20,000 Hz, 37w
RMS with low distortion

Kit AG340 — $35.00

FM Tuners

HF325-2 QUALITY FM TUNER MODULE
The HF325 is a complete high quality FM tuner of
professional standing. The tuner unit is ready-made
and pretnmmed, making it child's play to assemble.
Tuning range 88-108 MHz, operating voltage 12-55
ac. Kit HF325 — $79.00

Stereo decoder HF 310

HF310 FM RECEIVER

The HF310 is a very reasonable priced HF FM tuner.
Fully trimmed, the sensitivity according to IHF
standards is better than 10uV. Features 60 dB S/N
radio and low harmonic distortion.

Kit HF310 — $49.00

HF330 STEREQ DECODER

Gives 40-45 dB channel separation, just add to a
good quality FM receiver. Kit HF330 — $24.00

Pre-amps (RF)

HF395 RF PREAMPLIFIER

Gain 30dB to 20 MHz, 10 dB to 100 MHz and 5 dB
to 226 MHz Ideal to boost reception on short-wave
receivers. Kit HF 395 — $6.00

HF385 VHF/UHF ANTENNA PREAMP

Superb quality with two aerial inputs and one down
lead which simultaneously supplies current from the
power supply. Frequency range 40-250 MHz and
400-820 MHz Gain 9-18 dB, depending on
frequency. Kit 385 — $30.00. Box B850 — $6.00.

Light Shows
AT465 LIGHT SHOW
Turn your music into light

Simply connect this 3

channel light show to the audio

terminals of your amplifier and this

quality kit does the rest for youl!

Kit AT465 — $64.00

Attractive box and knobs B6065 — $25.00

AT468 4 CHANNEL LIGHT SHOW

This superb kit drives 4 lights (400w per channel)
from the audio amplifier output Kit AT468 —
$75.00. Attractive box and knobs B3265 — $48.00
AT365 LIGHT SHOW

This quality kit uses microphone input instead of
connection to the audio output 1599w max

Kit AT365 — $69.00

‘Box and knobs B3265 — $48.00

FM Transmitter

HF65 FM TRANSMITTER 60-148 MHz

Will run Sw output with heat sink Ideal for signal
testing of for a miniature transmitter which could be
received on a standard FM receiver. Kit HF65 —
$9.00.

Receiver Gonverter
HF305 VHF CONVERTER
Converts FM 105-148 MHz to
105 MHz
Kit HF305 — $28.00
Box B3405 attractive
chassis kit — $24.00

AM Receiver
HF61 MEDIUM WAVE
RECEIVER

receiver complete with ferrite
coif antenna. Kit HF61 — $9.00

Power Supplies
NT415 LAB POWER SUPPLY
0-30V 1 amp well-regulated
supply for professional use.
Complete with box and transformer.
Kit NT415 — $128.00
NT300 LABORATORY POWER SUPPLY
2-30V High quality supply, regulated
2-3UV dc at 2 amps with overload
protection Complete with box and
transformer. Kit NT300 — $110.00

Quick assembly kits

JKO1 GENERAL PURPQOSE AMP 0.5w $18.00
JK02 MICROPHONE AMPLIFIER $18.00
JKO3 SINE WAVE GENERATOR

20-20000 Hz. ................. $30.00
JKO4 FM TUNER 88-108 MHz . $30.00
JKOS 27 MHz RECEIVER .. ... ....... $33.00
JKO6 27 MHz TRANSMITTER $29.00
JKO7 DUAL TONE DECODER FOR

R/C MODELS i ... $43.00
JKO8 330Vac LIGHT OPERATED RELAY .. $19.00
JKO9  SIREN KIT inc. SPEAKER. $19.00
JK10 PHOTOGRAPHIC TIMER 240 Vac ... $23.00
JK101 CAF} BURGLAR ALARM KIT. .. ... .. $55.00
New Kits
AT347 Electronic Roulette | $54.00
AT350 2 amp triac light controfler . $12.00
AT357 Touch-control light dimmer . . . . . .. $33.00
AT356 6 amp AC reguiator. . . .. .. $27.00

MI-360 Multivibrator, sq. wave to 10.M Hi ..... $6.00

SY-310 15w stereo amplifier kit . . . ..
SY-34037W stereo amplifier kit. .. .. ...

$230.00
$289.00

JostyKits are available now from:
Sydney: Custom Com-
munications, 6 Orchardleigh St
Yennora. Ph 631-3544.

Radio Despatch Service

869 George St

Sydney Ph. 211 0816

Vicom Intemational Pty Limited
339 Pacific Hwy.,

Crows Nest

(02) 436 2766

Adelaide: Hamtronics,
Goodwood Rd, Kingspark,

Ph. 272-8417. Port Adelaide.

Intenational Communica-

Melhourne: Eastem Com-

Jtions Systems, 756-77 Dale St,
Port Adelaide. Ph: 47-3688.

munications, 898 Riversdale Rd
Camberwell. Ph. 836 8635.

Brisbane: Delsound,
1 Wickham Tce.
Ph. 229 6155.

Tasman Electronics, Launceston: Advanced

12 Victoria St, Coburg.
Ph 354 5062.

JH. Magraths-& Co. P/L,
,208 Little Lonsdale St,
Ph. 663 3736.

St Ph. 31 5815.

Eiectronics, 5A Quadrant,
Ph. 31 7075, Tasmanian
Hi-Fi Company, 87A Brisbane

VICOWVE

Mall Orders: Direct to VICOM, 68 Eastern Rd,
Sth. Melbourne, Vic. 3205. Enclose $1 extra for handling and postage costs.

Hobart 43 6337

Cairns 54 1035
Launceston 44 3882
Brisbane 38 4480
Wellington (N.Z) 28 7946

Sydney 681 3544
Adelaide 43 7981

Goid Coast 32 2644
Melbourne 836 8635
Perth 321 3047
Geelong 78 9660
Rockhampton 28 2843
Wagga 21 2125



The Amcron PSA-2 - A significant
advance along the road to perfection.

The name Amcron needs no introduction to
seasoned audiophiles. Respected the world over for
laboratory standard components of the highest quality
and durability, few people would argue that ‘““Nobody
does it better than Amcron’.

Nearly 30 years of engineering excellence and
design innovation is
reflected in this new
addition to the
Amcron range.

The Amcron
PSA-2 produces
220 watts RMS
per channel at
8 ohm or over 350
at 4 ohms, and
features 1.0.C.
which compares the
input signal with the output
signal and indicates more than
0.05% distortion via LED lights.

10 years of specialised research
has resulted in a new and unique feature: Analog
computers within the PSA-2 constantly analyse each

outputdevice. If an outputtransisitor approaches its
Safe Operating Area limit (SOA), the self analysing
circuits limit output, thus preventing damage. Until
the SOA limit is reached, no power limiting takes
place at all.

No other amplifier offers this safe, uniquely
accurate, yet unobtrusive protection
system.

The Amcron
PSA-2 can drive
speakers harder yet
remains a completely
safe amplifier.

With the release of
the PSA-2, Amcron
must surely have
raised the standard by

which all other amps are judged.
, For more information, contact the sole importers:

B.J. D. ELECTRONICS r/L

202 BOURKE ST MELBOURNE 663 2210
430 GEORGE ST SYDNEY 231 2149

Bl Modern

(G,

x PR Its the new look
AN bigger brighter better
Modern Fishing!

entertainment and information for Ocean, Rock, Beach, and

116 feature-packed pages, over 50 in colour, a brilliant mix of

Stream fisherment!

Sea Mite Saga — Epic struggle for mastery over a half-ton
Black Marlin — from a 16ft open boat off Cairns!

New Feature Writers — Tall Tales and True
from Australia’s best-known fishing writers!

5‘ How to Win Australia’s most Renowned

Z

Fishing Competition.

— FEBRUARY ISSUE ON SALE NOW!
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AMPEX

360

Professional Series

Low noise/high output

Wide dynamic range

™

Ferrosheen polished oxide surface

Superior quality shell and components

Cassetter

HERE IS A UNIQUE OPPORTUNITY to obtain world-
famous AMPEX tape cassettes at truly bargain prices.

The AMPEX 360 series are standard tape cassettes but
made to professional standards using professional grade
materials. They are made specifically for applications in which
consistent and reliable performance is as essential as top
quality electromagnetic properties. The tapes are of course
completely suitable for all general purposes — the main
difference between AMPEX 360°s and many other tape
cassettes is that these are made properly!

The Ampex Professional Series cassette has a wide dynamic
range due to its low noise/high output oxide formulation,
providing clean, well defined response across the spectrum.

The recording surface is polished by the exclusive Ampex
Ferrosheen TM process to produce a glass-slick oxide surface
that achieves close tape-to-head contact, maintaining sound
fidelity.

The shell, and its internal components, are precision
products designed for the highest mechanical reliability. The

pressure pad system is a felt/beryllium copper spring assembly.

Rotating guide rollers run on lubricated stainless steel pins.
A special formulation in the interior top and bottoni liners
reduces tape edge friction and minimises possible wow and

——————
RO AT A

flutter. The cushioning effect created by the liners helps to
reduce mechanical noise to a practically inaudible level.
The convex shape of the liners causes a spring-like action
which controls tape torque and tape alignment and helps in
forming a uniform tape pack for smooth, jam-free operation.
The cassette shells are assembled with five screws to
maintain precise internal dimensional uniformity. The shell
may be dis-assembled for editing or splicing if required.
Windows, which allow visual inspection of the tape packs,
are made of solid transparent polystyrene to protect the
tape from dust.

CHARACTERISTICS SPECIFICATION

CASSETTE TAPE SYSTEM
PLASTIC SHELL

Dimensions: Manufactured in conformance to
Philips Dimensional Standards.
High heat, medium impact poly-
styrene.

Graphite coated, preotensioned
polyester.

Felt/Beryllium copper spring.
Full-width steel.

B-screw assembly.

Rigid polystyrene. Welded.
Rotating guide rollers operating
on lubricating stainless steel pins.

Materials of Construction:

Torque Control Liners:

Pressure Pad Assembly:
Magnetic Shielding:
Closure Method:

Tape position Windows:
Tape Guide System:

SYSTEM PERFORMANCE

Rotating Torque: Less than 25gm/cm without hold-

back.

Wow and Flutter: Less than 0.10% DIN weighted.

INTRINSIC MAGNETIC OXIDE PROPERTIES
Coercivity (Hci) in oersteds 290 290

Retentivity (Brs) in gauss 1100 1100
Erasure (1000 oersted field)
in db -60 -60
PHYSICAL PROPERTIES
Base film thickness in mils 0.50 0.30
Base film type Tensitized  Tensilized
polyester polyester
Oxide coating thickness in 0.20 0.17

mils
Total thickness in mils 0.70 0.47




Offer repeated by
reader request

Each cassette is packaged in a trans;
parent “‘Norelco’’ container. The insert
label is reversible, providing space for
programme contents and title to be
written or typed.

Dindy Marketing has arranged with
Ampex for Dindy to offer these tapes to
our readers for a limited period of time,
and at genuinely bargain prices.
Electronics Today International has
tested these tapes and supports Ampex’s
claims for performance and quality.

NOTE: Dindy has available ex-stock
— 10,000 C45s; 30,000 C60s; and
20,000 C90s. If demand exceeds
Dindy’s stock, Ampex has agreed to
make further supplies available to Dindy
within two weeks notice.

Due to the extreme care taken in
manufacture, it is extremely unlikely
that any faulty cassettes will be found —
in the improbable event that you receive
a faulty cassette, Dindy guarantee to
replace it (at their discretion) within 30
days.

Organisations able to purchase at
sales-tax free prices should enclose a
valid sales-tax certificate and deduct
C45 (11¢); C60 (12c); C90 (15¢c) for
each cassette.

Offer closes March 15.

This offer is made by Dindy
Marketing and this magazine is
acting as a clearing house for orders
only. Cheques should be made out
to ‘Ampex Offer’ and sent together
with the order form to ‘Dindy
Offer’, Electronics Today Int.,
15 Boundary Street, Rushcutters
Bay, NSW, 2011. ETI will process
the orders and pass them on to
Dindy who will send out the goods
by IPEC or certified mail. Please
allow approximately four weeks
for delivery.

SPECIAL BARGAIN
PRICES

Quantity 1-99 100 — 199 200+
C45 $1.39 $1.35 $1.30
C60 $1.49 $1.45 $1.40
Cgo $1.89 $1.80 $1.70

Plus postage — $2.00 (any quantity).
If valid sales tax certificate enclosed deduct 11 cents — C45s, 12 cents — C60s,
15 cents — C90s.

AMPEX OFFER

Send to: Electronics Today International
15 Boundary Street
Rushcutters Bay, NSW 2011
Please supply:
Quantity
.......... (3 AU PRRERI . . | Slwelils I RS e
.......... GO a1z 7 ot eaeains abis PR it i 5 & 1 5 ot ok H-rausyy ' VIS
.......... OO w3 i e damiod A ERT T RTINS B ® o ams Ml 27 e s, Weplals W (oS
Postage (any quantity). .. ............ $2.00
TOTAL:
BN ¢ 2'3 15 & £E Bl s A a ¢ el B Al g e LR SR T i S s 4
AAATOSS. vt 577 §1d 3w 5 e s R i w3 AT & F A S e

.............................. POBISOOE 5 wa o s K ase & ¢ nde

Please make cheques/postal notes payable to ‘Ampex Offer’ and send together
with the order to ‘Ampex Offer’, Electronics Today International, 15 Boundary
Street, Rushcutters Bay, NSW 2011. Offer closes March 15.



The AKG Transversal Suspension System now OfferS you the

The solution to the pivot problem is relatively simple: a single- ¢ ;
suspension element comprises both the spring (suspension major advancement. In
and restoring force) and frictional (damping) functions. This phonocart”dge deSIQn
results in a pivot point ““drift zone" which is limited to a small,

practical dimension. The tracking force of the cartridge is

transferred to the stylus tip through torque forces created at

the suspension element. To be more specific, as the stylus ranSV rsa

tip rests in the record groove, the cantilever will swing up at

the stylus end until the torque-generated force reaches equi- L] .
librium with the tracking force. By minimizing the length of

the lever over which this torque is generated, the chance of u l

dynamic shifting of the pivot point is greatly reduced. Further,

placing the plane of the suspension force perpendicular to HooR! Pa MODEL P7E

the cantilever axis and directly through the pivot point con- Stylus: 0.2 x 0.7 mi nude Stylus: 0.3 %07 mi
centrates all forces essentially at one point. In conventional Frequency Range: 10-23,000 Hz Frequency Range: 10-21,500 Hz
designs, the plane of the suspension force (wire) is paraliel Tracking Force Range: 0.75-1.25 grams Tracking Force Range: 1.25-2.5 grams
to the cantilever, and therefore, not clearly defined as a Channel Separation:  1kHz 30dB Channel Separation:  1kHz 25d8

single-point force.

® ™
—d &

‘ 57’ MODEL P8ES
Stylus: 0.2 x 0.7 mil nude
AKG Transversal Suspension @ PragusmcysRange: 10-28,000 Hz
@ Tracking Force Range: 0.75-1.25 grams

Channel Separation:  1kHz 30dB

The cantilever is centered symmetrically in
a small hole in a very thin, gold-plated metal plate (a). The
hole is only marginally farger in diameter than is the canti-
lever assembly. The plate and the gold-plated cantilever assembly are connected to each other by a newly developed
rubber element (b) which is vulcanized to both metal parts
via a special process. The gauge of the suspension plate is

;;’Iﬁ’sj" FBA =t quite small in comparison to the diameter of the cantilever

B arts IRTTaE 20-20,000 Hz assembly. The. result is a knife-edge bearing of incredibly

Tracking Force Range: 2-4 grams small size. When transverse force is applied to the stylus, the

's“'tolsf} PSE N SN Channel Separation:  1kHz 25dB cantilever assembly *'rolls™ back and forth over the knife-edge.
Fr:qu.'ncy Range: 26-2,((3 0'00’;‘“ Due to the design’s complete symmetry, the same mechan-
Tracking Force Range: 1.5-3 grams ical conditions exist for transverse excitation in ali directions.
Channel Separation:  1kHz 25dB Essentially attributable to the extremely small distance be-
tween the cantilever assembly and the edge of the hole, the

k?lfe-edge effect virtually eliminates dynamic shifting of the

Hi-Fi Audio Equipment plvot point. Variation of the shape of the rubber e}emgant

allows control of the dynamic forces and torque distribution

AMALGAMATED WIRELESS free from any effects on the pivot point. By talloring the shape

of the rubber element, or by combining two rubber elements,

(AUSTRALASIA) LIMITED it Is possible to control the damping. If two rubber elements

are used, a hard rubber may be used in the vicinity of the

554 Parramatta Road, Ashfield, NSW 2131 Phone 797 5757 Pivot point (where forces are large) while a softer rubber (c)
- may be used at greater distances for damping control. This

Canberra Melbourne Launceston Hobart has the advanta ' i i

ge of malntaining the desired firm, small, fixed
80 5915 560 4533 44 5155 72 4366 plivolt poirfn,hand eliminates one of the basic reasons for in-
Adelaide Perth T ; Bri clusion of the support or tie-back wire characteristic of tradi-
e oy 2‘;'1‘ dies 73??;";“" 42'51?;1" tional designs: l.e. hysteresis or sagging of the soft-rubber

element due to the large static suspension (tracking) forces.

.
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Our remarkable new amplifier.. . UNCHALLENGABLE!

Another outstanding Hi-Fi value Electronics Today Intl. says...
from Canada’s Audio Reflex!  “harmonic performance...excellent,
A powerhouse at 70 Watts RMS  hum & noise level... excellent,
per channel, with exceptionally low  TID performance... excellent.”
distortion (0.05.THD) and so  “Inall tests it either equals or exceeds
many facilities - mic mixing, all of the manufacturer’s specifications.”
separate pre/main amp operation ... excellent performance...reasonable
tone control defeat switch;  price!! Exceptional 3 year warranty!
double phono & double auxilliary, Available either with perspex cover as illustrated or
& tape dubbing facility. coventional metal cover.  *Suggested retail $399

WL | [HUDIO REFLEX

Australian Distributor: Audio Reflex (AUSTRALIA) PTY. LTD. YOU," hear more from us

@SYDNEY
7 Orchard Road, Brookvale 2100 @ N.S.W. @ INTERSTATE — MELBOURNE (03) 572-1419 GEELONG {052) 21 6934
(P.0O. Box 208, Brookvale 2100) NEWCASTLE {049) 69 2733 BRISBANE (07) 52 4074 ADELAIDE (08} 264 7266 PERTH (09) 2710262
Telephone: (02) 938 4188 WOLLONGONG (042) 29 3762 LAUNCESTON (003) 31 7188




AR adopts

vertical stance

Teledyne Acoustic Research, makers of the AR range of
loudspeakers, have adopted a policy of ‘vertical’
placement of driver units in designs for their latest
range of loudspeakers — the AR9, AR90, AR91 and

AR92.

Called the “AR Verticals”,
the new family feature
“woofer placement and en-
closure shapes designed to
eliminate or render inconse-
quential the ‘wall dip’ in re-
sponse that occurs when a
speaker is placed in aroom”.
All mid-range and tweeter
drive units use ‘liquid mag-
net’ cooling for improved
power handling capacity and
each speaker uses the AR
‘Acoustic Blanket’ to reduce
or eliminate cabinet reflec-
tions.

Top of the line is the AR9, a
four-way system using five driv-
ers. Designed to handle high
power, but being a high effi-
ciency design, the AR9 will pro-
duce high sound pressure levels
even from an amplifier of aver-
age power, according to AR.
Two 300 mm woofers are lo-
cated on either side of bottom of
the enclosure. AR claim this
placement prevents reflected-
wave cancellation below
200 Hz. A lower mid-range
driver comes into play at this
frequency, preventing the ‘wall
dip’ in response which would
otherwise occur, they say. The
crossover network allows for
maximum damping at the sys-
tem's resonant frequency while
maintaining bass output.

The vertical array of mid-
range and high frequency driv-
ers is surrounded by the AR
‘Acoustic Blanket' which is said
to aid precise stereo imaging.

The AR9 will deliver 87 dB
SPL at one meter on axis, low
frequency response is down
3 dB at 28 Hz and cabinet voi-
ume is 12 litres. Nominal impe-
dance for the range of AR Verti-
cals is four ohms.

The AR90 is a smaller four-
way system, again with five driv-

ers, incorporating most of the
important design features of its
big brother. AR say it can be
placed only 50 mm from the
side wall of a room without any
appreciable compromise in re-
sponse. Cabinet volume is 90
litres and it stands 1102 mm
tall, whereas the AR9 stands
1340 mm tall. Efficiency of the
AR90 is quoted the same as the
AR9 and low frequency roll-off s
-3 dB at 32 Hz.

The AR91 is a three-way sys-
tem designed for floor use. The
enclosure volume, at 47 litres, is
somewhat larger than previous
AR three-ways. It has a cros-
sover network designed specifi-
cally for the system. Drive units
are: one 300 mm acoustic sus-
pension woofer, one 38 mm
liquid-magnet cooled dome
mid-range with semi-horn and
one 19 mm liquid-magnet
cooled dome tweeter. Efficiency
is quoted as 87 dB SPL from
one watt drive at one metre on
axis. Low frequency response is
down 3 dB at 35 Hz and the sys-
tem is rated to 300 watts con-
tinuous, according to AR's
specs. The cabinet has cham-
fered top corners.

The AR92 is a very similar
three-way system. It has a
250 mm bass drive unit and the
same cabinet volume but low
frequency response is 3 dB
down at 44 Hz. Both the AR91
and AR92 stand around
800 mm tall.

All the speakers in the AR Ver-
ticals range are covered by a full
five-year warranty.

Prices are;: AR9 — $2700,
AR90 — $1645, AR91 — $1145
and the AR92 — $935.

For more information, con-
tact Acoustic Research Au-
stralia, P.O. Box 21, Greenacre,
NSW 2190.

]

Signal split

Direct Injection units (DI's) are used in professional audio
appiications to obtain a feed from an electronic instrument
or its assoclated amplifier, as an aiternative to deriving the
signal from a microphone placed in front of a loudspeaker.

In most cases, the signal is
‘split” from the instrument.
However this technique bypas-
ses the tonal colourations, ef-
fects, and so on, which may be
introduced by an amplifier.

Music and Audio Consul-
tants’ DLU-1 is designed to take
an audio feed from an amplifier
output, where the signal is virtu-
ally the same as that which
would be ‘heard’ by a mic-
rophone, but is free from ‘spill’
(from adjacent instruments
/amplifiers), and from undesir-
able acoustic noises.

The DLU-1 is a passive de-
vice, designed to connect bet-

ween amplifier and speakers.
The split feed output is low im-
pedance, at either line level (33
dB attenuation) or mic level (63
dB), floating, and electrically iso-
lated (rated to 400 Vdc) from
the input. All connections are via
6.5 mm phone jacks (a connec-
tor cable is supplied with the
unit), and the maximum input,
allowing a 10 dB overload mar-
gin, is 945 Watts RMS.

Distributed by Music and
Audio Consultants, 212 Hindley
St, Adealaide, S.A. 5000, and
available from most music ac-
cessory stores. Recommended
retail price — $86.67.
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UNITORQUE

QUARTZ LOCK
CHI DIRECT DRIVE AUTOMATIC TURNTABLE mode




@ HITACHI

Hitachi's Unitorque Motor
with Quartz Lock

It gives the HT-660 Turntable
its all-around precision.

Unitorque direct drive is sound engineering. Precision engineering.
Every revolution is perfectly smooth. The balance is as true as
the music you hear. Temperature rise is low.

In the HT-660 Turntable, this Unitorque precision is teamed-up with
Oual"tZ TOgethel' thev Dl’OVIde Stable, Stop and 9O Perfectly uniform
accurate performance. Platter speed is S . .t b
free from deviation and drift, no matter
what the room temperature, the load
or the variations in line voltage.

Of course, the HT-660 is fully
automatic. But all auto functions are
independently powered so there's no
drain on the main drive motor. That's
Why Wow and fIUtter is an inCredibly & s omorque anve o 1o
lOW 00250/0 WRMS photo_sensor arm Graphic iliustrations are reconstructed from Hitachi Toyokawa audio laboratory data.
return eliminates many mechanical parts. Sensing is all done with light beams,

So side force doesn't exist. There's also electronic braking to stop the platter
in just three seconds. And all controls are right up front, so you
never have to lift the dust cover to get to them.

Hitachi technology is at work to deliver unparalleled turntable
accuracy. The HT-660 Turntable with Unitorque and Quartz Lock is the
result of those efforts. Listen to the soundness of Hitachi engineering today.

Professional sound through sound engineering

HT-660

l -J . .m--ﬂ‘——._wv——c

Hitachi Sales Australia Pty. Ltd.,
153 Keys Road, Moorabbin, victoria 3189 Tel: 95 8722
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Now playing in your home.

With a Sony Betamax, you can watch programmes you never _—
thought you'd see on your own TV . - -

Great tilms, sports and the best TV specials are now avail-
able, pre-recorded, on compact video cassettes.

Betamax can also record anything on TV. So besides show-
ing you protfessionally recorded entertainment, you'll never
have to miss another favourite TV broadcast either. You could
be watching one channel, for example, while Betamax
simultaneously records another. It will even record
programmes automatically in your absence and
have them waiting when you return.

Over 20 years of Sony video experience goes
into every Betamax, more than any other makers
of home video recorders. No wonder the world
smallest and most economical cassette forma
another of Sony's breakthroughs. And despité
the small size, Betamax cassettes can still hel
over three hours of video programming.

That's plenty of time for a full,
feature length film or a ball game
or whatever you please.

Unauthonsed recording of recorded works may be contrary to the provisionsia
AP3271F

o ynght laws
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New Chartwell
speakers feature
poly cones

British speaker manufacturers, Chartwell, have recently
released a range of speakers using their newly-
developed drivers with polypropylene cones.

Because of its physical
properties polypropylene is
an almost ideal material for
loudspeaker cones offering
an overall improvement in
reproduction and perfor-
mance characteristics, ac-
cording to Chartwell.

Prices on the various models
have not yet been finalised.
However, they are expected to
be approximately the same as
the models they have replaced.
The enclosure sizes will remain
the same as the previous model
range. The legendary LS3/5A
has not been re-designed to in-
clude the new drivers.

Full information on the new
Chartwell range is available
from the sole Australian dis-
tributor, Audio 2000, P.O. Box
107, Brookvale NSW 2100. (02)
939-2159.

TDK tape accessories

These accessories are very handy for the keen tape
enthusiast.

files, the "Index 25" kit contains
a handy set of 25 labels and
cards. One set goes in your cas-
sette case, the other in your
index library. You haven't got an
index library? There’s another
good reason for getting a TDK

New technics turntables

Three new Technics Quartz Synthesizer direct-drive turntables are
now available here. They are:

The Model SL-1600 Mk2 fully automatic
The Model SL-1700 Mk2 semi-automatic
The Model SL-1800 Mk2 manual

All three have many advanced features, including: micro-
computer control of all tonearm functions in the SL-1600 Mk2 (this
model also has automatic disc-size sensing and repeat-play control
through an infra-red sensor and will automatically play discs of
different diameters); quartz-locked continuous 6 percent pitch ad-
justment; all controls located on the front panel, so the turntables
can be operated with the dust cover down, plus double-isolated
suspension system to drastically reduce the chance of acoustic
feedback.

These Technics models are available from selected hi-fi
specialists. Recommended retail prices for the new models are:
SL-1600 Mk2 $469; SL-1700 Mk2 $439; SL-1800 Mk2 $399.

More information is available from National Panasonic, 57-69
Anzac Pde., Kensington, NSW 2033.

Super discs from Discwasher

If you're interested in direct-to-disc recordings, Discwasher
have released seven recently, covering jazz, rock and orch-
estral music.

Four are jazz: “Intensive For the rock fan there's

The TDK tape cleaning kit
contains head cleaning fluid,
pads and applicators and a
small mirror. Heads should
be cleaned quite frequently,
around 10 hours of use when
recording, or 20 hours when
playing pre-recorded tapes.

When updating your cassette
library, or just cleaning up the

Index 25 kit.

To label your individual cas-
settes, TDK's “Label 40" pack
contains 40 sets of stick-on
labels which can be written on
with either ink or felt-tip pens
without blurring or running. The
labels completely cover any
existing writing or marking and
do not affect azimuth align-
ment.

For more information, con-
tact TDK (Australia), 4 Dowling
St, Wooloomooloo NSW 2011;
(02) 358-2088.

Care” features Paul Smith on
piano, Ray Brown on bass and
Louie Bellson on drums; “Note
Smoking” features Louie
Bellson and his Explosion Band
(big band jazz); for something
different in the jazz line there's
“Nostalgia Suite” from Roger
Kellaway's group with cello,
piano, bass, percussion and
drums, and to round out the
selection there's “Climax” with
the Climax Jazz Band playing
their New Orleans style tradi-
tional jazz.

“Head Room” from the Cana-
dian trio of Ben Mink, Martin De-
ller and Cameron Hawkins.
*Overholt, Tate and Phillips” is a
femal vocal group working in
the contemporary rock idiom.

For the orchestral fan there’s
“Direct from Cleveland” featur-
ing Lorin Maazel conducting the
Cleveland Orchestra.

All except the “Nostalgia
Suite” are available from Arena
Distributors, P.O. Box 178, East
Victoria Park, W.A. 6101; (09)
361-5422.
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Return to the days of . o
canvas and cannon... w
great shipsand the

men who sailed them...
Start with The Pirates your introductory
volume to Time Life Books brilliant

new series, THE SEAFARERS.

&

The Jolly Roger struck terror Into
the hearts of honest seafaring
men. Plrates like Vane
I8 slaughtered their captives
. without mercy. Biackbeard often
turned his vicious humour on his
own men. He maimed Israel Hands for life as an
object lesson to keep the rest of the crew In line.
The infamous Bartholomew Roberts captured a
staggering total of 400 vessels in just 4 years.
You can read the incredible adventures of these
blood thirsty sea-dogs in "The Pirates”, your
exciting introduction to Time-Life Books'
briliiant new series, THE SEAFARERS.
Treasure Islands, murder, torture and
plunder.
Through extensive research into old
records, ships’ logs and naval reports,
we can take you back to those lawless
days on the high seas. You'il find out
how a regular seaman can turn pirate. . .
how much treasure he captured and his
secret hiding places. Why so many
captains surrendered without firing a
single shot at attacking brigands. . .and
why only death could keep the secret of
a pirate’s hidden treasure.
A rich haul of paintings, prints and
historic photography.
Each volume in THE SEAFARERS
serles contains a rich haul of paintings
by naval artists, old prints, maps and
historic photographs. Many of the
illustrations are in stunning fuil colour.
Each volume comes in a beautiful rich
Pirates attack a merchant ship i

Vot Vo e @ 1y A ey

A

5

Bullt for speec, every inch of canvas catching the wind,
the huge clippers race against time to claim
huge bounties tor their cargo.

5 THE

BOOKS Volume after volume—

logbook-style hard bound cover, inset

with a full colour illustration.

Free 10 day examination

As your Introduction to adventure on the high
seas, we would like you to examine " The Pirates”
free for 10 days.. . . return with us to the days of
canvas and cannon. . . great ships and the men
who sailed them. As the series continues you' Il
plunge into fiery battles that changed history,
such as Tratalger and Chesapeake Bay in the
volume "Fighting Sail”. You'll work beside
hardy sailors as they pile on canvas for the last
grain races in "The Windjammers".
You'’ !l cross the Atlantic in the
sumptuous splendour of "The Great
Liners”. From "The Explorers” to
"The Dreadnoughts”, each volume il
offers magnificent illustrations and a T
wealth of seagoing lore. Begin your M-
adventure right here, simply complete N"
and post the coupon today. i

The scavenging sharks
al an inglorious later day




A beehlve of power and precision, The Normandie was by far the

English and Dutch look broadside Waorkmen seal the planking with a mixture of pitch and horsehair, a
in the Four Days’ Fight of 1666. while yardmen holst a new rudder into place on “that unique, largest ship atloat. Shown here in ﬂ“nme.delall on a magnlificent
Roaring cannons spew death and that most famous ship, the Victorla®. double-fold-out section in the volume * The Great Liners®.

destruction, while the cries of men
are sllenced by a watery grave.

SEAF,

packed with beautiful full colour illustrations.

magazines, crews' quarters and officers
cabins aboard Nelson's *Victory”, Kidd's
“Adventure Galley”, Columbus’ "Nina“ and
other vessels.

Exclting paintings and rare 19th Century
photographs help tetl of days when men sailed Into
the southern oceans In search of the great whales.

“It felt like a shudder”, one
soldler recalled as the Queen
Mary slammed Into her own
escort vessel at more than
28 knots.

A superb Portfollo of Salling Ships of the
High Seas, beautifully reproduced in full
colour, each print is a perfect example of
naval art. Accept this Portfollo as a free
gift, simply for

agreeing to

examine “The

Pirates”

From 16th Century shipbutlding methods
1o daily routine aboard a * Frisco-bound clipper
like the Sovereign of the Seas” . It alt comes
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THE NEW ACCUPHASE E303
MOSFET AMPLIFIER

After intensive research and development, Accuphase proudly announce the release of the
most advanced amplifier ever to be released in Australia — the new E303 Power MOSFET
Integrated Amplifier.

The E303 is the result of many years of amplifier
design experience. The E303 fulfills Accuphase’s
objective to produce an outstanding integrated
amplifier with the same high quality performance
of high quality separate amplifiers.

The E303 features an exciting new development
in Hi-Fi — THE MOSFET POWER OUTPUT
DEVICE. The MOSFET will ultimately replace
the current transistor and valve designs of today
in high quality amplifiers. It has far better sonic
dualities than both witRout the inherent
limitations of either.

The Accuphase E303 produces a very conservative
130 watts RMS/channel with less than 0.02%
distortion and is designed for optimum perform
ance with any loudspeaker load. Its quality and
design are, of course, in keeping with the
Accuphase “Grand Prix” award winning

tradition.

The advanced specification of the E303 includes
a Head-Amplifier with impedance matching
facilities so that any moving coil cartridge can be
used directly without the need for noisy external
transformers or head amps. There is also a
versatile tone adjustment system with variable
loudness and turnover points.

i

AUSTRALASIA PTY. LTD.
(09) 361 5422

| L%CCUFLOSE

For the technically inclined, some of the

advantages of Accuphase’s Power MOSFET are:

® Less active components, minimising phase shift.

¢ Extremely fast switching characteristics and
negative temperature coefficient resulting in far
less distortion.

® Less distortion in the extreme high and low
frequencies due to an increased power band
width.

® Instant switch on efficiency peak. Normal
amplifiers take up to fifteen minutes to reach
their peak efficiency.
RECOMMENDED PRICE $1698

Latest release! Model E203 70 watts a side
Almost identical features and Mosfet
circuits all for $898

WEST AUSTRALIA  Authorised  gp. o7

Alberts, Perth Dealers: Cheshers Pty. Ltd.
Vic. Park 38 Li | Street,
Balga, Fremantle. QUEENSLAND Pt. Lli\:i:rglzo& lrlegé
Leslie Leonards, John GIppS Stereo' F Adelaide D !
Perth. 12 Douglas Street, Pg’ Ka ealtoaier
N.S.W. Milton 36 0080 Dlie. /arens:
Douglas Hi Fi, TASMANIA VICTORIA

430 George Street, Wills Hi Fi Centre, Douglas Hi Fi
Sydney 233 3922 11 Quadrant, 202 Bourke Street
Allied Hi Fi Launceston Melb. 663 2211

330 Pacific Hwy.,
Crows Nest. 439 1072




Upgrading your hi-fi system

Riéhérd ﬁmmins

You've progressed to a ‘good’ system and have enjoyed the equipment for
some time — but you'd like to go further. Here's a guide to assist your
selection, with a special emphasis on the turntable system.

THE LOGICAL way of upgrading is
to begin at the beginning, and with
hi-fi that still means the turntable.
Digital techniques, despite their
already obvious superiority to current
analogue systems, still seem destined
for the distant future, that is, a good
ten years or more from now, which
means nobody should be wondering
if it's worth holding off buying a
new turntable to replace an old and
deficient one. Disc records will be
with us for a good while yet and it’s
interesting to note that there is
lots of evidence to suggest the disc
isn't exploited to the full. Which is
to say even the best modern record
playing equipment doesn’t extract
anything like one hundred percent of
the information from a disc recording.

The turntable etc

Turntables and pickups will consinue
to improve, and in the next ten years
it’s likely they will improve by the same
magnitude that they did in the last.
The standard-setting Linn-Sondek, way
ahead of its competition five years

The latest amp from Accuphase, the E 203,
features MOSFET output devices and super-
lative specifications.

ago, now has strong competition in the
form of new belt-drive designs like
the STD 305 M and 305 D and, believe
it or not, direct-drive models like the JMB
(British) and Technics. A very old
design, the splendid Connoisseur DB1
can, if set up on a very solid and heavy
base, give results equally satisfying as
those of the Linn. Although the latter
sounds definitely quite different to any
other turntable, it is now not necessarily
better!

Upgrading your turntable doesn’t
always mean buying a more expensive
one. The BD1, for example, equipped
with a mid-price arm such as the
Hadcock GH228 or SME Il and an
appropriate cartridge say a Decca
Gold, a Grado or Ortofon MC for the
Hadcock and a fairly compliant model
— (a good choice would be an Ortofon
moving magnet, a top grade ADC or
Shure) for the SME — could still leave
you with lots of change from $700 and

give you top-notch sound as well. Down
the price scale there is the unbeatable
AR, simplicity personified. The main
drawback with this design is its arm,
which accepts only a very restricted
range of cartridges, although with the
trend toward very low effective tip
mass but reduced compliance in the best
cartridges, the AR arm becomes a more
reasonable choice than it was a couple
of years ago. Nevertheless it suffers
from a poor headshell which is frust-
ratingly non-standard in the sense that
it can be substituted physically by any
ElA-standard (SME-type) model. This
substitution can well result in trouble
because the arm has unsprung electrical
contacts, unlike EIA-standard arms;
it is the AR beadshell terminals that are
sprung.

The AR arm bearings are also a little
flimsy, but by and large this turntable
is a very good choice for those who
want top sound with economy.

Automatic turntables in general still
don't appear to offer the performance
of manuals, although a couple of designs

Continued on page 129 W
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The best ideas are always simple. Like TNT Courier Don't be fooled by appearances. The bag is tough,

Overnight Satchels. For $8.75 you can send anything that waterproof and tear resistant.
fits inside, to almost anywhere in Australia door to door. Get TNT Courier Overnight Satchels from TNT

Overnight. Just call before 6 p.m. and we'll get it there, Courier offices around Australia. Or from
usually by 10 a.m. the next morning. most newsagents. m

TNT Courier Overnight Satchels. Anything, anywhere, overnight.

A Speedy Communications product. ®*Anything which fits inside the satchel may be sent almost anywhere in Australia, overnight.
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The Renaissance Machine is a '‘one-of-a-kind" system for the

"‘one-of-a-kind" person who demands, and will not settle for anything less than, the best,

The color machine with the black and white price

saec o ANDERSON DIGITAL EQUIPMENT PTY. LTD.
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Your local dealer:
: Newcastle: D.G.E. Systems Pty. Ltd. (049) 69 1625 e Canberra: A.D.E. (062) 58 1811t
) : Brisbane: A.D.E. (07) 59 6436 e Adelaide: Applied Data Control Pty. Lid. (08) 79 9211
ADE

Perth: W. J. Moncrielf Pty. Ltd. (09) 325 5722 e Hobart: Management Technology. (002) 34 4522
Darwin: Direct T.V. and Electronic Services (089) 81 9313

NEW ZEALAND:

Wellington: A.D.E. 64 4585 e Auckland: A.D.E. 87 6570 e Christchurch: AD.E. 90210 — 89 7598
NEW GUINEA: Komputel Systems. 42 3924

Also Sydney Logic Shop 699 4910. Melbourne Logic Shop 51 1950

DEALER ENQUIRIES
WELCOM;




Continued from page 125

have separate motors to drive the arm
whilst it performs its automatic funct-
ions. But no automatic turntable can
offer the performance of a manual at
the same price, so be prepared to spend
more for convenience!

Cartridges have improved almost out
of recognition in the past few years, and
the most significant shift has been
towards low-output moving coils.

Most moving coil cartridges have low-
medium compliance which means, in
effect, that they will not track at very
low downforces. Most of them require
at least 1.5 g and the majority sound
best at about 2 g. This seems retrograde
compared with the tracking forces of
0.75 and 1 g of many popular cartridges
a few years ago, but record wear isn’t
necessarily increased. This is because the
latest generation of cartridges has
significantly lower tip mass than before,
and the inertia of the stylus as it moves
within the groove is significantly lower.
The reduction of this inertia is an
important factor in the reduction of
record wear, and the higher tracking
forces serve to reduce surface noise
(because the stylus has better and more
consistent contact with the groove
walls) with greater overall stability.
In general, heavier arms can be used —
an advantage in most ways because a
heavy arm will normally have fewer
structural resonances than a very
light arm.

An arm with reasonably low effective
mass, few structural resonances and
genuine flexibility is the Hadcock
GH228. This gives excellent results
with most moving-coil cartridges and

The PL-L1000 turntable from Pioneer, reviewed in this issue, features a tangential tracking
tone-arm system, an unusual feature amongst top-line turntables these days.

will also accept the finnicky Decca
with its curious requirement of a low-
mass arm that is also very rigid. The
Hadcock unipivot bearing is surprising-
ly free of resonance and other losses,
due probably to its use of only four
ball-bearings which, due to the high
pressure they impose on the bearing
shaft, are less prone to vibration than
more bearings, with reduced pressure
on each.

Another arm worthy of attention
despite its high price i1s the Mission,
a low-mass but highly rigid design with

Philips’ top-of-the-range turntable is their model AF 977. This unit features a servo-controlled
motor for the platter with speed referenced to an accurate quartz erystal oscillator.

gimbal bearings and viscous damping
arrangements.

When selecting a new pickup, due
care must be taken to ensure that all
performance parameters are carefully
matched. It is woeful to hear a combi-
nation such as the Stax UA-7 with an
expensive Fidelity Research moving-coil
cartridge being trounced by the combi-
nation of a humble Grace 707 with the
cheapest of Fidelity Research moving-
magnets! The inferiority of the vastly
more expensive combination arises
simply because of a poor match, while
the Grace and the budget FR moving-
magnet come together as an excellent
compromise.

Any self-respecting turntable should
rarely give trouble in terms of wow and
flutter, and rumble will be reduced
using a good arm-cartridge system
(provided the turntable is well set up)
because spurious resonances will be
suppressed. When you choose a new
turntable, listen with particular care
to the clarity of all frequencies. Rumble
and other forms of noise will obscure
details in music, resulting in a flat,
thick sound. A good turntable system
will, on the other hand, produce a fine,
textured delicacy.

Amplifiers

There has been some considerable
controversy of late concerning amplifier
sound, Messrs Acoustical Manufacturing
(Quad), represented by Mr Peter Walker,
having instituted last year some pretty
convincing ‘blind’ tests with some
‘golden ears’ of the UK hi-fi press to
demonstrate that the differences between
competently-designed power amplifiers

Continued on page 131 p
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New TI Programmable 58C with Constant Memory'feature: now $165*

If you enter a 480-step m today; the

new TI Programmable 58C will remember it
tomorrow...even if you turn it off overnight!

Now you can hold the power of
a computer in the palm of your
hand. Power that can dramatically
increase  your  productivity.
Provide the answers you need for
rapid, accurate decision making.
For exploring hypothetical
“what if”’ situations. It’s part of
what the new era of “Personal
Electronics” is all about.

The TI Programmable 58C,
with plug-in application libraries
and more than 170 functions and
operations in scientific, engi
neering, and statistical fields ...
now an even greater value with
Constant Memory feature.

More easy-to-use software.

Take advantage of the versatility of
the new TI Programmable 58C and
new software. Twelve optional
Solid State Software™ libraries are
now available. Each plug-in library
module contains dozens of prewrit-
ten programs. Solid-state libraries
are available in a variety of fields
including engineering, science, sta-

tistics, and business. From $36*

The Professional Program
Exchange lets you exchange pro-
grams with members. Over 1,500
programs are already available.

Specialty Pakettes are con-
veniently formatted program list-
ings available in 16 subject areas.
Just follow the program hstings and
tackle a wide variety of problems
without the need to do any conven-
tional programming. With the TI
Programmable 58C’s Constant
Memory feature, you won't lose
your program if you have to turn
the calculator off. $9.10* per sub-
Jject.

MASTER

LIBRARY

MODULE
1

i Aodule
/ﬂnp-on cover

In addition,

Custom
Software Modules can be developed
for specialized applications and a
unique Professional Productivity
Program is available for corporate
use.

Printing and plotting capability.

Add the PC-100C
printer/plotter to
your TIProgrammable
58C and you can plot,
prompt, and print
inputs and outputs
automatically. $285%

Free literature.

Please call or write to your
Texas Instruments Calculator
Distributor.

NSW; A J.F. Systems & Components,
808-2555. Email Ltd (Metering Div.),
699-0033. Silicon Valley, 439-2965.
VIC; A]J.F. Systems & Components,
67-9702. Delta Scientific Product
Distributors, 366-3742. Email Ltd,
557-2944. Silicon Valley, 429-4780.
S.A.; AJ.F. Systems & Components,
269-1244. Email Ltd, 51-0411. Silicon
Valley, 51-4080. W.A.; Esdailes of
Cloisters, 321-9232. QLD; Email Ltd,
44-0281. Silicon Valley, 52-1339.
TAS; J. Walch & Sons, 34-7511. N.Z,;
David Reid Data Products, 49-9197.

Texas Instruments technology —-bringing affordable electronics to your fingertips.
TEXAS INSTRUMENTS

AUSTRALIA LIMITED

* Suggested retail price




Continued from page 129

are negligible. Whilst this is no doubt
true, I believe a great many listeners
stretch their amplification beyond the
fundamental design limits and the
behaviour of an amplifier when clipping
or operating into a ‘difficult’ loud-
speaker load is really what one hears a
great deal of the time. So the power
amp with ‘soft’ clipping characteristics
might well sound smoother and more
expansive than one which clips ‘spikily’
but is otherwise more accurate and
realsounding. One of Mr Walker’s
provisos during his tests was that all
amplifiers should be working within
their limits (i.e. not clipping). But
this, one feels, is out of touch with
reality. The best power amplifiers
seem to be those with good current
drive ability, and these can almost
invariably be recognised by their use of
huge mains transformers and large
filter capacitor complements. It is
interesting to compare the Phase

ortofon

LM 30

Ortofon’s top-class Concorde and LM series cartridges feature a patented transducer system, top
performance specifications and extremely light weight.

them and the power transformer is
fairly substantial (and toroidal trans-
formers are far smaller than conven-
tional ones) then the amplifier is almost
certain to sound good. Perhaps the best
way to choose between two power amps
of the same rating is to check their
weights; the heavier one will almost

The British-made Michaelson & Austin TVA-1 amplifier — for those who like the ‘valve sound’

Linear 700B rated at 350 watts per
channel with such amplifiers as the
TVA-1 (90 W), the ME-100 (rated
100 W), the ME-50 (50 W), the Naims,
Meridians and Sugdens etc., operating
into real loudspeaker loads. It is under
these circumstances that the now
obsolete mono Quad 2, rated at 15
watts, reveals itself as a surprisingly
powerful amplifier!

The first thing to check when you
buy your new amplifier is that it has
an adequate power supply. If you
compare two amplifiers each with the
same power output rating but one with
a larger power supply and transformer,
it can be predicted that invariably the
unit with the bigger power supply will
sound better. It’s not enough to judge
an amplifier by the size of its cabinet
of course; in this context, the Meridian
105 would pale into insignificance
against the average Oriental 100 watt
amplifier. The power supply capacitors
are a good guide, generally speaking, If
they’re big and there are plenty of

certainly sound better! All of this
applies regardless of price range.

The part of the amplifier that is
generally regarded as having greatest
influence on sound quality is the
preamp. The most critical part of the
preamp is the circuitry for amplification
and equalisation of the incoming signal
from a pickup cartridge. Here, the
preamp must compensate for the RIAA

characteristic of records in which bass
is attenuated and treble boosted.
Correspondingly, the preamp needs
to provide bass boost and treble cut,
and the accuracy of this characteristic
is important. Even a deviation of as
little as 1 dB or 0.5 dB can give serious
colouration to sound from records, and
so those preamps with highly accurate
RIAA are obvious starters when you're
upgrading. About the most accurate
RIAA of any commercial preamp is the
Meridian 101. This model has the
advantages of plug-in input modules
optimising signal-to-noise ratio for a
very wide range of cartridges by giving
the correct load impedance and
appropraite gain characteristics to avoid
overload. Moving-coil cartridges can be
connected directly to the 101 without
need for head amplifiers or trans-
formers.

Another first-class preamp is the
locally made HSA which achieves level
matching for high-output cartridges by
using input level controls. Thi
preamp doesn’t have sufficient gain for
moving coils but HSA market a good
head amplifier. Other preamps worth
considering are the local Audiolab and
the American Hafler designs. In inte-
grated amps, several excellent new
models are available from Japan and
the United States and of particular
interest are the MOSFET types using
state-of-the-art semiconductor devices.

Continued on page 133 p

Low transient intermodulation distortion (TIM) is considered highly desirable in an amplifier
and Sansui’s TUX-1 has been designed with this parameter specifically in mind.
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fact:

a Genuine Shure upgrade
stylus is unquestionably
the biggest bargain in hi-fi

We strongly urge you to check your stylus for wear at least once a year to
protect your records and maintain the highest standards of listening pleasure.
Regardless of when (or where) you purchased your Shure cartridge, there is a
Genuine Shure replacement stylus available which will bring your cartridge
nght back to its original specifications. Even better, you may actually be able
to improve its performance significantly over the original with a Genuine Shure
upgrade stylus . .. at surprisingly low cost! For example:

IF YOU OWN: UPGRADE WITH: THIS IS THE RESULT:
A dramatic reduction of harmonic
Vis and intermodulation distortion
(formerly available only to owners
Type I VN3SHE of the incomparable V15 Type IV) is
L now possible with the V15 Type il
SERIES Hyperelliptical and the M95 Series of cartridges
stylus simply by replacin% the stylus. The
Hyperelliptical stylus configuration
NI9SHE* contacts the record groove in a
M95 e e “footprint” that is longer and
SERIES tylp i narrower than the popular Biradial
S Slylus tip design, making it pre-eminent
g for reproduction of the stereo-cut
groove.
N72E)
Biradial (Elliptical) Improved trackability, especially at
M70 stylus high frequencies, due to a new,
redesigned low-mass N72
SERIES N72B stylus assembly.

Spherical stylus

Much improved trackability due to

_ NI9IED* the lower etfective tip mass of the
ANY M91, M92, M93 nude Biradial (Elliptical) stylus tip.
stylus Less tracing distortion compared
with a Spherical stylus tip.
Improved trackability at higher
ANY M71 M73. M75 N75 TYPE 2* frequencies due to a stylus
s s Series styli assembly with a lower effective tip
mass.
' % NSSE* Lower tracking force with a Biradial
ANY M44 Series (Elliptical) stylus, lower distortion,
stylus lower effective tip mass.
N21D* Improved performance at lower
M3D, M7D stylus tracking forces.

“ Before purchasing any replacement stylus be certain your turntable is compatible with the tracking force of the stylus you select.

Always insist on a Genuine Shure replacement stylus.
Look for the name “Shure” on the stylus grip.

Genuine Shure upgrade styli by

HEREEE

AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Qid.) ATHOL M. HILL P/L

342 Kent Street, 2A Hill Street, 51A Castlemaine Street, 33 Wittenoom Street,
SYDNEY 2000 N.SW. THORNBURY 3071 Vic. MILTON 4064 QId. EAST PERTH 6000 W.A

AG143/FP



Continued from page 131

Basically, you should choose any new
amplifier by ensuring it sounds accept-
able into the speakers you intend using
— provided those speakers can accept
the power output.

Speakers

Talking of speakers, this is probably the
most difficult area of all to upgrade, not
because there’s any shortage of variety,
but because of individual characteristics
being marked. Recent trends in speaker
design are toward increased efficiency
and power handling without a size
penalty, although the best of the latest
generation tend to be very expensive
but very good. Those of you bent on
minimum compromise performance
may well be tempted by systems like
the magnificent Meridian M1s, the price
of which appears outrageous at first
until you realise all power amplification
is built in. In this context the price of
a complete system based on the Mls
becomes much more reasonable and
compares more than favourably with

The Australian-made Otoscan 1 — considered
a top performer in its class.

similarly-priced competition. As always
there are plenty of speaker bargains
to be had, and the best policy is to
persuade an obliging dealer to allow you
to try a few at home before choosing.
The thing to avoid like the plague is
spectacular-sounding speakers, for this
points to peaky frequency response and
colouration. Listen instead for clean,
effortless dynamics and a firmly defined
bass line with crisp but not over-stated
treble.

Nak amichi’s brilliant 582 cassette deck repre-
sents the state of the art {see July ‘79 ETI).

In general the better a speaker,
regardless of size, the simpler it will
appear to be. Monstrosities with dozens
of drive units look exciting but
normally don’t sound good, unless those
drive units are very carefully positioned
for a specific radiation pattern. A very
valid test, even now, is weight. The
heavier the better. The little BBC-
designed LS3/5A is a fine example of
advanced speaker design and is surpri-
singly heavy. Used with suitable ancill-
iaries (and with its' complex crossover
the LS3/5A needs a well-behaved power
amplifier) the loudspeaker gives
remarkably natural results despite its
lack of deep bass. Other BBC-based
designs worth checking out are the
Rogers Export Monitors and Spender
BC1’s — now showing some signs of
old age but nevertheless a cut above
many similarly-priced competitors.

The name of the upgrading game is
compromise. It's surprising just how
good a system based on fairly ordinary
components can sound if each part is
suitably matched to the rest. The most
expensive components in the world
simply won’t give good results if they're
not an adequate match and if you'’re
upgrading piece by piece, it’s advisable
to check the compatibility of the new
equipment not only with existing gear
but with whatever you'’re likely to be
using in the future.

A quick final word about tape. The
new metal tape cassettes demand very
special bias and equalisation arrange-
ments and if you’'re planning to replace
an existing cassette machine it would
be wise to select one with metal tape
capability, even if you don’t feel
you'll be able to afford the vastly
superior new tapes which are, admitted-
ly, very dear indeed. The indications
are that the new machinery gives
improved results with more conven-
tional tapes, and in any event the metal
formulations are certain to become
cheaper within a fairly short time.

The natural complement to tape
recorders is the FM tuner and here there
is a very wide selection. Sound, once
again, is the chief reason for selecting
any particular model, but as Australian
cities gain more FM broadcasts, such
performance fearures as selectivity and
capture ratio (the ability of the tuner
to reject unwanted broadcasts on
different or similar broadcast frequ-
encies) will become increasingly impor-
tant, especially with the existence of
high power TV broadcasts adjacent to
and within the normal radio range.

Approach upgrading with a straight-
forward attitude and don’t believe that
the most expensive will be the best. Try
the new equipment with your existing
system if you can, and only settle for
those items which show considerably
more potential than your present ones.
And, begin at the beginning . . . ™

The famous KEF Model 105.
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MERIDIAN ¢ ROGERS ¢ S.T.D. * HADCOCK ¢ T.V.A. ®* CHARTWELL ¢ NION * MERIDIAN * ROGERS * S.T.D. * HADCOCK * T.V.A.

WVERIDIAN

103D Amplifier System 105 Amplifier System
(45wld5w) (2 x 100w mono)

The Boothroyd Stuart Meridian range of amplifiers combines
acknowledged state of the art performance with award winning
appearance design. Modular construction allows flexibility which,
backed by ocur commitment to produce the finest equipment,
offers the unique possibility of periodic up grading or extension
with perfectly matched products.
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P.0. BOX 107, BROOKVALE 2100. TEL: (02) 939-2159

BRISBANE: REG MILLS, City; IPSWICH HI-FI Ipswich.

QLD: CHEVRON SOUND, Gold Coast; HUNTS, Toowoomba.

ADELAIDE: GRENFELL PLAZA HI-FI, City; SOUNDCRAFTSMEN, Hawthorn,
TAS: UNITED AUDIO. HOBART; UNITED ELECTRONICS, Launceston.

ADCOCK ¢ T.V.A. ¢ CHARTWELL * NION ¢ MERIDIAN * ROGERS ¢ S.T.D. * HADCOCK ¢ T.V.A. * CHARTWELL ¢ NION ¢ MERIDIAN

M1 Tri-amplified Active Speaker System.
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SYDNEY: LEISURE SOUND, City & Artarmon; RUSSIN HI-Fi, Ashfield.
N.S.W.: HAMILTON HI-F1, Newcastie; SPRINGWOOD HI-FI Blue Mountains.
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Chadwick Audio can supply a speaker system to sult your needs. Our range includes 8" 2-Way
systems through to 150 watt "'Executive Monitors'’. We have 12" 3-Way systems in genuine timber
veneers, in walnut vinyl, in silver vinyl and in black vinyl. In short, our range is e-x-p-a-n-d-i-n-g. 12" 4-WAY

Chadwick Audio Services Pty. Ltd. 89 Carnarvon Street, Silverwater. 2141. Phone (02) 647-1103, 647-1198.
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R SALE OF THE DECADE
A ENDS FEBRUARY 28th

eVekalNG REpuced BY VP TO 402/

TRUSS SECTIONS
SAVE 20%!

These 2 metre long
Truss Sections bolt
togerther to form a
portable lighting

bridge across a stage.
WIN - The complete truss 1s
d then either suspended,
STAND S or winched up using
our Winchup stands.
5 Up to six sections can
SAVE 30°!
[

be used, giving a
12' and 18' maximum height-

maximum width of 12m.
Par 64 spotlights, or

The WINCHUP stand is the only any other similar

portable, compact method of rigging stage lanterns are hooked directly onto

lighting equipment- and we invented it! the truss once rigged in either a
With folding legs, the Winchup stand packs up tight for Par frame, i @ bar of four
travel- winds up high for lighting equipment! Up to 20 Par- lanterns. Using our S. Hook, the
64 or similar spotlights can be used on one stand! Our actual rigging time is about half
Winchup stands feature cast pulley heads, rugged Nylon that of conventional systems!
finish, and STRONG sturdy construction- complete with three We designed énd deVGlOped this
months guarantee on winch, and one year guarantee on workmanship! system to suit Australian require-~

ments and conditions.

""'Le Nationwide distribution by
) aa

br-ese oo, ‘"
4,8,&16 lamp ﬂ? JUE)pr o
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* {02) 406-6176
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PO Box 291
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= Glagesville 2388 Gold Coast Hwy North Adelaide
{02) 836-2900 Mermald Beach (08) 47-1874
WOLLONGONG. {075) 38-3331
Tritogy Lights & Sound MELBOURNE
40 Princes Hwy Clearlight P/L PERTH
Falry Meadow 17 Alex Ave Western Strobe Lighting
(042) 83-1219 Moorabbin 1142 Hav St
:EWCI:STLEI:I = (03) 553-1446 East Perth

our Move Lighting UY) 321-9369
[ 375 G Strand Electric (u9)

60 Rosebank Ave Kosmic Sound
el Clayton 1074 Aibany Hwy

ALL ROCK INDUSTRIES AND 208 et
BRISBANE: Lighting Corporation (09) 361-8981
Harvey Theatrical * 131 Brighton Rd HOBART
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) ) (07) 262-4622 ADELAIDE {002) 23-5150
EDA Sound Hiwatt Lighting Strand Electric
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Newstead Auriniug Perth 6000

PRICES MAY VARY, AND SOME AGENTS MAY NOT PIRTICIAMTE IN THIS SALE. FREGHT EXTRA. (07) 52-8694 {08) 212-2033 (09) 328-3933
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Principles and problems
in loudspeaker design

David Tilbrook

This month’s article concludes with a discussion on cross-
overs. The first of the Series 4000 speaker designs you'll

find in the project section this issue!

LAST MONTH’S article dealt with the
characteristics of a typical moving-coil
direct-radiating loudspeaker and the
interactions that are likely to occur with
the loudspeaker enclosure. Once these
problems are understood and the bass
performance has been optimised, we are
in a position to finish the design. I have
discussed the bass end of the audio
spectrum first not because it is the most
important, but simply because it is the
mbst difficult to optimise. The mid-
range is by far the most critical part of
the audio spectrum since it is midrange
distortion that the ear objects to more
than any other.

It was shown last month that drivers
have limited frequency responses and
that it is therefore necessary to use
several drivers, each covering its own
frequency range. By far the most
common arrangement is the three-way,
so called because it uses three drivers to
cover the audio range. A woofer covers
the bass end, crossing over to a midrange
driver somewhere between 400 Hz and
1 kHz. The midrange driver, sometimes
called a ‘squawker’, carries the frequency
range from this crossover point up to
where the tweeter takes over, usually
around 3 kHz to 5 kHz. The tweeter
covers, the remainder of the audio
spectrum up to around 18 kHz, about
the limit of human hearing. A crossover
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is used to separate the input signal from
the output of the power amplifier into
the three frequency bands.

Passive loudspeaker
Crossovers

The design of the crossover for any
particular group of drivers must be done
only after a thorough investigation into
the characteristics of the drivers has
been carried out. It is essential to
choose drivers with an adequate overlap
in their frequency responses, or a ‘hole’
will result in the response of the final
loudspeaker. The amount of overlap
needed depends on the slope of the
filters used in the crossover. If a fast
slope is used a smaller overlap is
required, but filters with very fast slopes
are complicated and expensive.

The basic crossover filter consists of
a low pass and a high pass section. In a
two way loudspeaker only one of these
sections would be used, while in a three
wdy loudspeaker two sections are used,
one for the bass-mid crossover and the
other for the mid-treble crossover. The
simplest crossover is called a first-order
crossover and has a slope in its
attenuating region of 6 dB/octave.
An octave is a range of frequency such
that the highest frequency in the band is
double the lowest frequency; for

instance, an octave above 50 Hz is the
frequency range 50 Hz to 100 Hz, while
an octave above 5 kHz is 5 kHz to
10 kHz. This is not a precise definition
of an octave but is essentially correct
and is adequate for loudspeaker analysis.

Figures 2 and 3 show' circuit
diagrams for series and parallel first-
order crossovers. The series configuration
is less commonly used since it is only
applicable to two-way loudspeakers and
has no advantages over the parallel
type. If the first-order crossover is
terminated with ideal resistive loads, the
two slopes will add to give a linear
response with the phase response
perfectly preserved. In this respect it
is fairly unusual since no other simple
passive crossover will give a response
that is linear in both frequency and
phase. Unfortunately 6 dB/octave slopes
require a choice of drivers with very
broad overlapping frequency responses.
Generally it is necessary to have a usable
response from a driver to a frequency
where the crossover is giving about
12 dB of attenuation. For a 6 dB/octave
low pass crossover this would be two
octaves above the crossover point. A
woofer crossing out at 500 Hz would be
very unlikely to have a response to
2 kHz, so a 6 dB/octave filter could not
be used.

The most common crossover is the
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Figure 2 — series type, 6 dB/octave.

Figure 3 — parallel type, 6 dB/octave.
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conventional way to mount the drivers p

Figure 4 — series type, 12 dB/octave.

Figure 5 — paralle! type, 12 dB/octave.
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Specifications:
DISTORTION Less than .05% 20Hz—20kHz
{@ 2 volts out)
FREQUENCY RESPONSE The 2801 is a single channel graphic equaliser that divides the
— EQ.OUT Flat audio spectrum into twenty-eight one third octave bands,
—EQ. IN 20Hz — 20kHz £ % dB Each frequency+segment is controlled by a slider that
SIGNAL TO NOISE RATIO greater than 82dB provides up to ¥ 10dB of adjustment in standard I1SO steps.
{® 2 volts out, controls flat) The 2810 was deslgned primarily to compensate for any

. . . deficiencies in the linearity of speaker systems, acoustic
OUT)"UT IMPEDANCE: 100 Ohms (will drive low or peculiarities of the hall or listening room, and inadequacies

high impedance equipment)

INPUT IMPEDANCE: 50K to 100K depending on
input configuration.

of program source quality.
In P.A. application the equaliser may be used to improve

MAXIMUM INPUT sound quality and increase intelligibility by attentuating
VOLTAGE: 10 volts problem frequencies that cause ringing, boominess or other
disruptive resonances that occur in acoustically difficult
EQ, centre frequencies: 31.5, 40, 50, 63, 80, 100, 125, rooms. The 2801 allows sound systems to be ‘tuned’’
160, 200, 250, 315, 400, 500, according to the special acoustics of a room, to maximize
630, 800, 1K, 1.26K, 1.6K, output and minimize feedback.

2K, 2.5K,3.15K, 4 z . i . L
6.3K, 8K, 10K, 12.?12,5:(6& Hz As a creative tool in sound recording or re-recording the 2801

allows complete freedom in contouring response over the

Range of Controls: complete audio spectrum from 31.5Hz to 16K Hz.
Individual Filters: +10d8
Level + 1548
CONTROLS ° ?g:gi:itiztsnle controls on 1/3 octave ISO centre
EQUALISATION: 28 Vertical potentiometers X X J
continuously variable e Vertical slide controls give a graphic representation of the
+10dB resulting response curve.
e 10dB boost or 10dB cut at any centre frequency.
LEVEL: Rotary potentiometer variable . S gl e E
+15dB e Gain control giving £ 15 dB operating range.
® Balanced or unbalanced input.
EQ BYPASS: Toggle Switch . P
e Equaliser bypass switch.
POWER: -’ o
"ol e e Standard rack mounting — only 3% high.
Terminations: Rear panel cannon sockets &
P.M.G. sockets for Input
and output.
PHYSICAL
Size 19" x 3%" x 4’ (Standard - .
A Available as a complete kit for $198.00.
Weight 4 kg
Finish Front & rear panel brushed & Post and pack $3.00
anodised black with white
Lett:rlng,-black Marviplate Construction notes $1.00, refundable on kit price.
over

]
ayca: 380 SUSSEX STREET, SYDNEY
PO Box K39, Haymarket, 2000. Tel: 211-5077.

PTY LTD.
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is to simply bolt them to the front panel.
This lines up the chassis of the drivers,
but since different drivers have different
depths, the voice coils of the drivers are
all at different distance from the listener.
If two notes are sent simultaneously to
both the woofer and the tweeter for
example, the note sent to the tweeter
will get to the listener momentarily
before the note from the woofer.
Furthermore, the woofer cone is heavier
than the tweeter or midrange cones and
this combined with the effect of the air
load on the drivers moves their actual
acoustic centres even further away from
the chassis. Manufacturers concerned
with this effect mount the drivers on a
multi-level front panel so that the
tweeter is further away from the listener
than the midrange. Similarly, the mid-
range is mounted on a plane that is
further away from the listener than the
woofer. This gives the sound from the
midrange and woofers a head start over
the tweeter, and attempts to correct for
the differences in their acoustic centres.

Both types of phase errors need to be
recognised and dealt with independently
if a meaningful analysis of the audibility
of phase errors in loudspeakers is to be
carried out. Even if phase errors of this
magnitude are audible (and only
experiment can tell us), an extremely
good loudspeaker can still be constructed
along the more conventional techniques
using second-order crossovers with
drivers mounted on a plane baffle.

The 4000 Series of loudspeaker
projects commencing in this issue use
the more conventional approach to
driver mounting and crossover design
to simplify construction and decrease
cost. If you choose to experiment with
the audibility of phase in loudspeakers,
and construct a Series 4000 loudspeaker
with a stepped front panel, the best way
to establish the correct distance
between the panels is by experiment.
The drivers should be connected to the
crossover and mounted in separate
enclosures. The size of these enclosures
is not critical.

Supply the power amp driving the
loudspeaker with a source of low
repetition pulses (or a low frequency
square wave around 20 Hz). If the loud-
speaker is now monitored with a micro-
phone and the output of the mic
amplifier fed to an oscilloscope, the
transient performance of the loudspeaker
can be determined.

When the front baffles of the enclo-
sures are aligned, as would be the case in
a conventional loudspeaker, the input
pulses will be seen to be converted into
a series of pulses. Each pulse corresponds
to one of the drivers. If the enclosures
are moved slowly back with respect to
the woofer enclosure these pulses will
merge into a single pulse. This is the

correct position for the baffles, and
using these measurements the final
enclosure can be built. If you have the
necessary equipment to do this experi-
ment we would be interested in hearing
about your results.

The crossovers described so far
belong to a class of filters called
constant-K filters. These filters are
designed on the assumption that the
product of the impedarces of the
capacitor and the inductor in the stage
is equal to the square of its characteristic
resistance, i.e.

- n2
ZC b4 ZL =R i
The characteristic resistance of a

filter is that resistance into which there
is maximum power transfer. Originally,
‘K’ was used instead of the now more
common symbol R for the character-
istic resistance, hence the name constant
K. Table 1 gives values for constant-K
filters for a variety of crossover points
assuming an 8 ohm resistive load.

M-derived filter sections

The assumptions made to simplify the
design of the constant-K filters lead to
some non-ideal characteristics. It is
sometimes mistakenly thought that
constant-K implies constant impedance.
This is not the case and the impedance
is a variable with the effect occuringp
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Honestly. How much time
do you spend listening to Hi~Fi?

Even the most ardent hi-fi purist won’t spend more than a couple
or three hours at astretch listening to hi-fi. The rest of the time the
system just sits there. Not listened to. But looked at.

The Jennings Research Company of Los Angeles design and
manufacture a range of superb sounding speakers. They do however
have a major added benefit. They are, as you can see, quite simply
very beautiful to look at.

As“Stereo World” puts it, “Jennings Research must be the first
speaker manufacturer in the world to realise that speakers are off more
than they’re on. It was clever making speakers that sound this good
And it was cleverer still to make them look as beautiful as they are”

For more information on the Jennings Research beautiful

sounding, beautiful looking range of speakers, fill in the coupon
below.

Jennings
Dear Concept Audio. I'm sick of ugly speakers. Tell me

more about Jennings Research’s beautiful looking, beautiful

sounding speakers.

Name

Address

Postcode

Concept Audio Pty. Ltd.,22 Wattle Road, Brookvale,
N.S.W.2101. Tel: (02) 938 3700.

L ———Concept Audio—— —=

Brand Management

Where only the very best is good enough.
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... loudspeaker design

mostly around the crossover point. The
other problem with constant-K filters
is that the slopes are slowest near the
crossover point. The solution to these
problems has been known since 1923,
when Zobel proposed that other
sections could be used to flatten the
response  within the passband and
sharpen the roll-off point. These stages
are called M-derived sections, since the
values of inductance and capacitance
used in the filter are obtained by first
deriving them for a constant-K type
filter and then converting these values
into M-derived values with the use of a
mathematical equation that contains the
term M. M is simply a number between
0 and 1, usually around 0.6 for crossover
applications. Either the phase or
frequency characteristics may @ be
optimised but not both at once; 0.6 is
a good comprimise. Table 2 and Figures
6 to 9 give values for inductors and
capacitors for M-derived crossovers with
M=0.6.

The other major advantage of this
filter is that it allows a third-order or
18 dB/octave filter to be built. Third-
order filters can be made to have a
linear frequency characterisitic when
the outputs of the two channels are
summed, but like the second-order
filters described before, suffer from a
very non-linear phase response. Each
filter shifts the phase at the crossover
point by 180 degrees, so there is a
360 degree phase shift between the two
outputs.

Loudspeaker impedance

So far I have assumed that the loud-
speakers connected to the crossover
are fixed 8 ohm loads, but as was seen
in last month’s article, this is most
definitely not the case. Most drivers
have an impedance characteristic that
presents maximum impedance at their
resonant frequency, dropping to the
nominal dc resistance of the driver at a
frequency above this, followed by a
generally increasing impedance
as frequency rises (see Figure 2 in last
month’s issue). Provided the driver is
not being used near its resonant
frequency, which should always be the
case with midranges and tweeters, this
impedance variation can be corrected
by a series capacitor-resistor network
placed in parallel with the loudspeaker
Figure 10 shows a typical circuit. This
network has an impedance that
decreases with increasing frequency,
tending to cancel the increasing
impedance of the driver. The
component values shown are applicable
to an average woofer, although the
actual values in any specific application

are best established by experiment. This
works very well and it is not difficult
to obtain an impedance response that is
flat within one ohm over most of the
driver's operating range.

Matching sensitivities

Once the crossover points have been
established from an analysis of the
driver’s best operating regions, the final
step is to equalise the various sensitivites

of the different drivers. This is done by
a resistor divider network as shown in
Figure 11. A simple resistor placed in
series with the driver would of course
decrease the power in the loudspeaker
for a given signal voltage, but this
increases the impedance seen by the rest
of the crossover altering the crossover
frequency point. The resistive divider
network shown in Figure 11 can be
set to represent a fairly constant 8 ohmp

M-DERIVED CROSSOVER NETWORKS

L2 g Low
LOW % FREQUENCY
C5 FREQUENCY = SPEAKER
SPEAKER
= -0
=) c2
2 QcC | I
HIGH
5 FREQUENCY HIGH
ca SPEAKER L2 FREQUENCY
i SPEAKER
] O —0
Figure 6 — series type, 12 dB/octave. Figure 7 - parallel type, 12 dB/octave.
O
L4 L2
Low § LOW
€3 FREQUENCY z 9 FREQUENCY
SPEAKER =] SPEAKER
O
c2 c3
—QcC I——
—_—0
3 HIGH HIGH
L2 FReQuENCY L3 FREQUENCY
SPEAKER SPEAKER
—0 O
Figure 8 — series type, 18 dB/octave, Figure 9 - parallel type, 18 dB/octave.
FREQ. c1 Cc2 c3 ca Cc5 L1 L2 L3 L4 L5
100 398 124 199 99.4 318 20-3 12.7 6+.37 25.4 7.96
150 265 82.9 133 66-3 212 13-5 8.49 4.24 16.9 S5.31
200 199 62.1 994 49.7 159- 10.1 6:37 3.18 12.7 3.98
250 159 49 .7 79.5 39.7 127 8.15 S5.09 2.55 10.-1 3.18
300 133 41-4 66.3 33.1 106 6.-79 4.24 2.12 8.49 2.65
3S0 114 35.5 56.8 28.4 90.9 5.82 3.64 1.82 7.28 2.27
400 99.4 31 49 .7 24.8 79.5 5.09 3-18 1-59 6+37 1.99
S00 9.9 24.8 39.7 19 .9 63.6 4.07 2.55 1.27 S.09 1.59
600 66.3 20.7 33.1 16.5 S3 3.4 e.12 1.06 4.24 1818
750 53 16.5 26+5 13.2 42.4 2.72 1.7 -B49 3.4 1.06
1000 39.7 12.4 19.9 9.95 31.8 2.04 1.27 .637 2.55 .796
1250 31.8 9.95 15.9 7.96 25.4 1.63 1.02 .509 2.04 .637
1500 26-5 8.29 13.2 6.63 21.2 1.36 .849 <424 1.7 « 531
2000 19.9 6.22 9.95 4.97 15.9 1.02 .637 .318 1.2%7  .398
2500 15.9 4.97 171.96 3.98 12.7 -815 .+509 . 255 1.02 -318
3000 13.2 4.14 6.63 3-32 10-6 +679 - 424 .212 849 + 265
3500 11.3 3.55 5.68 2.84 9.09 .582 .364 .182 .728 . 227
4000 9.95 3.11 4.97 2.49 7:-96 .509 <318 - 159 « 637 - 199
5000 7.96 2.49 3:98 1.99 637 <407 .255 .127 +509 « 159
6000 6.63 2.07 3-32 1-66 S.31 « 34 .212 .106 .424 133
7500 S.31 1.66 2.65 1.33 4.24 .272 17 -085 .34 - 106
10000 3.98 1.24 1.99 995 3.18 <204 - 127 <064 .255 .08
Table 2: Component values for M-derived loudspeaker crossover networks. Inductance in
millihenries, capacitance in microfarads, M = 0.6, speaker impedance = 8 ohms.
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...loudspeaker design

A Bruel and Kjaer sound level meter. Instru-
ments like this are used to determine the
frequency response of a loudspeaker. This
instrument has several weighting curves built
in as well as a one octave filter set to allow
pink nolse analysis.
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load. Resistor R2 is placed in parallel
with the driver, resulting in a decreased
total impedance. This impedance is then
brought back up to the desired
impedance by placing R1 in series. The
correct values for R1 and R2, assuming
an 8 ohm loudspeaker system, are given
by the following three simple equations.

1. d = antilog —signal (zizog in dB

-8d
2./ R2 =
_ 64
% R 8 + R2
First establish the amount of

attenuation that is required in dB.
Normally by this stage a frequency
response curve has been established
by measuring the loudspeaker, and an
estimate of the required attenuation
can be obtained from this. Now use
equation 1 above. The antilog of a
number can be found either using
log/antilog tables or the inverse log key
on any scientific calculator. I have used
the symbol ‘d’ for the result of equation
1 mainly to simplify the written form of
equation 2, but in reality ‘d’ is equal to

the voltage across the loudspeaker
divided by the voltage from the
amplifier. i.e.
d=_°%
Vi

where ‘V ’ is the signal voltage across
the loudspeaker and ‘Vj’ is the applied
signal voltage from the amplifier.

The result of equation 1 is plugged
into equation 2, which yields the
correct value for R2. The value of R2
is then used in equation 3 to obtain the
value of R1. For example, if 2 midrange
is to be decreased in sensitivity by 3 dB,
equation 1 becomes:

d = antilog ;—3

d = antilog —0.15 = 0.7079

So a 3 dB drop in output signal level
is equivalent to decreasing the signal
voltage across the loudspeaker to
0.7079V;. Plugging this into equation 2
gives

-8x0.7079 _

R2 107079 - 19.4 ohms.
Using this result in equation 2 gives
_ 64  _

R1 = 8+ 197 2.3 ohms.

The nearest value resistors to these
would be 18R and 2.2R, and with these
resistors the impedance presented to the
remainder of the crossover would be
approximately 7.7 ohms which is close
enough in practice.

I +

2u

WOOFER
12R

Figure 10. Circuit to improve the apparent
impedance of a loudspeaker.

R1

R2

Figure 11. Potential divider used to comp-
ensate for different loudspeaker sensitivities.

The final test

Now that the bass performance has been
optimised through a suitable choice of
enclosure size and damping, the cross-
over points and slopes have been
cstablished, and the impedance and
sensitivities of the various drivers
corrected, the final subjective tests can
begin. The importance of good subjective
testing in loudspeaker design cannot be
overestimated. The most common form
of subjective analysis, other than simply
listening to some good records, is an

A-B  test with other loudspeakers.
Although this method can give some
meaningful results, its validity is

generally overestimated in my opinion.
The best form of subjective testing is
comparison to the original live
performance. Simply recording a voice
onto high quality recording equipment
with a good microphone will tell you
more about a loudspeaker than any
amount of A-B testing. @



The head

we guarantee

For our new Yamaha
TC 920 cassette deck, our very
finest head.

Pure Plasma Process
Sendust-Alloy.

The hardest material we
know.

It’s been specially designed
for the new breed of highly
sensitive, but highly abrasive,
recording tape.

But we’re so confident in
the hardness of Pure Plasma
Process Sendust-Alloy that we
guarantee it for life.

© YAMAHA
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or life.

We’re pretty pleased with
the deck, too.

Tone and balance controls
are hidden behind a hinged
panel.

Mechanical memory, which
enables you to replay %
a favourite track as
often as you like.

And feather-touch
solenoid tape transport
controls with built-in
logic sequence.

Then there’s the peak
LED meters.

D

WARTY L)
B s

They react so much faster
than VU meters, they just have
to be seen to be believed.

For component-matching,
it’s available in silver
or in black.
Audition the Yamaha
TC 920 soon.
And let our head
rule your heart.

*excludes erase head.
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New South Wales: Allied HiFi, Crows Nest; Audiocom Stereo HiFi Sales, Eastwoo
Newcastle HiFi, Newcastle; HiFi House, Wollongong; Kolrano Pty Ltd, Hurstville; Leisure Sound, Sydney; Leisure S
HiFi & Stereo Centre Pty Ltd, Taren Point; Miranda HiFi Roselands, Roselands;

d; Miranda HiFi & Stereo Centre P

ty Ltd, Parramatta; Miranda HiFi Gosford Pty Ltd, Gosford;
ound, Chatswood; Len Wallis Audio, Lane Cove; Miranda
firanda HiFi & Stereo Centre Pty Ltd, Miranda; Wroth Hifi, Bathurst; Audiocom Stereo HiFi,

North Rocks; Springwood HiFi, Springwood; Russin Electronics, Ashfield; Park Hif1, Sydney; Warringah HiFi, Mona Vale; Forster Colour Television, Forster; Greigs Music
House, Goulburn; Buckleys Music Centre, Grafton; Lismore HiFi, Lismore; Melody Music, Dubbo; Melody Village, Port Macquarie; Newells Music Centre, Armidale; Music

Centre, Murwillumbah; Ted Lumbewes, Inverell. A.C.T.: Duratone HiFi, Phillip. Victoria: Tivoli Hifi Pty Ltd
nman Audio Pty Ltd, St Kilda; Beland Electronics, Cheltenham;

Caulfield; Sound Factors, Dandenong;

The Soundcraftsman, North Caulfield; Radio Parts Grouf Eagt Malvern; Rad'io Parts GR(A)up, Véest Melbol
td., Shepparton; John Martin Music Studio,

Prouds Audio World, Bendigo; Audio Control (Aust) Pty

Hawthorn; Selim Electronics, Camberwell; Soundair Centre,
elmont Stereo Systems, Belmont; Steve Bennet Audio, Geelong;
urne; Natsound Pty Ltd, Melbourne; A.G. Smith & Co. Warrnambool;
Swan Hill; George Hawthorn Electronics, Armadale. South Australia:

Sound Dynamics, Adelaide; Revolver HiFi, Goodwood; Blackwood Sound Centre, Blackwood; Blackwood Sound Centre, North Adelaide; Country Music Sales, Berri;

Chessers, Port Lincoln. Queensiand: Stereo FM Centre, Brisbane; R
Assoc., Toowoomba; Gold Coast HiFi, Southport; Mackay Audio Centre, Mackay; Premier Sound, North Rockhampton;
Bundaberg; The Sound Centre, Coolangatta; Custom Sound Centre, Nambour; D.J.L. Electronics, C
Stereo Supplies, Townsville; Hoopers Music Centre, Gympie; Keller Electronics, Maryborough. Western Australia:
Audio Centre Pty Ltd, West Perth; Audio Centre Pty Ltd, Victoria Park; Denham HiFi, Aibany;

Wickham Sound Lounﬁe, Wickham; Western Amgliﬁcation, Nedlands; PF & JE Collins, Bunbury; Audio Lane,

Geraldton. Tasmania: Teak House Pty Ltd, Hobart;

egent McGuire, Launceston; Ja

Downtown HiFi, Devonport. Northern Territory: Pfitzners Music House, Da rwin; Mr Murray Neck Pty Ltd., Alice Springs.

aloundra; Disco &
ark Music, Rockingham;

mes Loughran & Sons Pty Ltd, Burnie;

eg Mills Stereo, Brisbane; Living Sound Centre, Ashgrove; Hifi Sales, Kipparing; Ken A. Eiborne &

dcocks Agencies, Ayr; Andersens Music Store,

| L1 1 i 1
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Pioneer PL-L1000 tangential
tracking record player

Pioneer has employed an ingenious linear motor to drive
the tangential tracking tone arm on their top-line turntable.
Performance is superlative — but first change the car-

tridge.

OVER THE last 80 years, there have
been many ingenious attempts by
designers to produce parallel- or
tangential-tracking record players. Most
of the designs have been innovative,
some of them technically successful,
but few of them practical or effective
from a commercial standpoint. In the
last 10 years we have reviewed four
different .units, all of which were
technically innovative. Each of these
units exhibited various limitations in
terms of channel balance, crosstalk, and
in one case other mechanical problems
which we pointed out in no uncertain
terms.

There are currently at least five
tangential tracking record players
available with prices ranging as high as
$1600 . Because of this it was with
more than some interest . that we
received the Pioneer PL-1.1000.

Features

This unit is without a doubt one of the
most attractive record players on the
market at the moment. It features a
large plinth with all the main controls
located on the front of a raised slanting
section positioned in front of the clear
plastic, spring-loaded dust cover. This
cover is asymetric with an unusual
semi-circular cut-out on the right hand
side.

The main centrols are grouped in
two sections. The power switch is
located at the left hand end with a light
emitting diode recessed immediately
next to it. This light only illuminates
when the unit is operating exactly at
correct speed. Next to this control is
a speed control switch which is touched
to select either 33 RPM or 45 RPM, the
selected speed again being indicated by
one of two light emitting diodes. To
the right of this is a record size selector

144 — February 1980 ETI

switch which is again touched to
sequentially select 17mm (7 inch),
25mm (10 inch) or 30mm (12 inch)
record sizes.

On the right hand side of the plinth
is a repeat switch and adjacent to it an
arm elevation switch with light emitting
diodes indicating which function is
selected (up or down). On the right of
this is a start/stop switch. At the
extreme right hand side of the record
player is an unusual control wheel with
a finger hole recessed into it. This is
used to position the tangential tracking
arm electronically and remotely when
the tone arm is in the elevated position.

The tone arm and its traversing
mechanism is located at the rear of the
turntable. The system runs on two
parallel bars and is connected to the
main electronics by a “thin umbilical
cord”. The arm is balanced in the
normal manner by a counter-weight
on its rear but thereafter any similarity
between it and other record players
virtually ends.

Like most conventional record
players this unit must be horizontal and
to make sure that it is, Pioneer provides
a beautiful disk shaped levelling gauge.
This is intended to be placed either on
the two parallel rails on which the tone
arm runs or alternatively on the plinth
surface, which appears to be parallel,
in both planes, to the two rails.

To set the unit up only involved the
fitting of the head shell, the counter-
weights,  unscrewing the locking
mechanism and screwed sections from
underneath and releasing the arm clamp
switch at the right hand side of the tone
arm carriage.

To achieve what we regard as a state-
of-the-art unit, Pioneer have gone past
the previous tangential design approach
of other manufacturers. Some of these

other units have utilised worm drives,
belts and rollers. In almost every case,
the mechanical connections required
by the drive system have resulted in
sufficient noise and motor vibration
being fed through to the tone arm for
these components to be audible in the
clectrical output signal.

Pioneer have solved this problem
with an ingenious linear motor. The
tone arm base is a permanently
magnetic armature that glides along the
two guide bar rails supported above
electro-magnetic coils. The arm moves
by direct induction instead of by a
normal mechanical connection. The
result is a virtually noise-free supporting
system that overcomes the limits of
most of the previous parallel tracking
systems that we have evaluated. The
tone arm maintains its position by
means of an optical electronic detector
built inside the arm. It senses the
tracking angle error and by means of a
feedback network, provides a traversing
signal to keep the arm correctly
tracking. The arm itself is light, short
and an excellent example of a precision
servo-feedback system.

The record player drive motor
system incorporates a slotless, coreless
hanging rotor dc¢ motor. This features
an extremely rapid start with an
extremely high torque and achieves
a very small speed deviation.

The cartridge fitted under the head
shell is 2 Pioneer Model 600 moving
magnet cartridge, for which the manu:
facturers have provided no data. The
turntable is a large diecast construction,
featuring a heavy rubber mat which
adds to the turntable inertia and assists
in providing a stable rotational speed.
The underside of the turntable plinth,
together with the drive mechanism
and tone arm assembly, is spring



mounted as a single assembly
underneath the main cover. The unit
appears to be primarily fabricated from
plastic mouldings (with the exception
of the drive system).

On test
We have tended to be sceptical of the
various manufacturers’ claims for

tangential arm record player systems and
so we proceeded with our objective
testing ready to put the manufacturer
to the test (and to task) if the many
claims made could not be substantiated.

We recorded the frequency response
of the cartridge fitted to the unit and
were a little disappointed. We feel that
Pioneer do themselves a disservice in
fitting the 600 moving magnet cartridge
to this record player. As the results
show, the frequency response of this
cartridge rises rapidly above 8 kHz to
peak at 17 kHz. Whilst the cartridge has
a good channel separation, being
typically 30 dB at 1 kHz, the channel
separation in the 10 kHz to 20 kHz
region falls off rapidly.

It has generally been our experience
that cartridges with poor high frequency
performance also tend to have poor
transient and often poor trackability
performance as well. This proved to be
the case with the 600 cartridge which
tracks well at velocity levels up to
24 cm per second but mistracks badly
at velocity levels exceeding that figure.
At 300 cm/sec the degree of mistracking
is pronounced and on the Shure TTR103
Test Record, the tracking performance
is particularly poor,

The wow is moderately high at 0.5%
peak to peak, whilst the flutter is very
low at 0.03% weighted RMS (or 0.042%
unweighted RMS). The rumble is
particularly low at —78 dB weighted
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which is a very commendable
performance. The time to achieve full
speed from an initial start is less than a
second and the developed torque is so
high that cleaning a record on the turn-
table with a Decca carbon filament
brush causes no perceptible change in
the playing speed.

The tone arm resonance occurs at
6.6 Hz and exhibits a particularly sharp
response. The rumble testing showed
that the only significant component of
rumble was associated with the tone
arm’s resonance and a narrow band
analysis in the range dc to 1000 Hz
showed no other significant components.
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The evaluation of the isolation of
external vibration showed that the
spring mounts resonate at 21 Hz but
offer reasonable isolation at other
frequencies. We would have preferred
better isolation performance but few
manufacturers pay much attention to
this problem.

Subjectively
Our subjective  evaluation of the
PL-L1000 actually preceded the

laboratory testing by some two weeks
and we were fully aware of many of
the characteristics and attributes before
we started on the laboratory testing.p

[y > Bruel & K
o~ Range SO 1B Reciter Nm.$ . Lower Lom F 2 W Speead Jh mmisec P
- RS B E s aa s A D ma s ol
Al ] |

_..4." = = 1 = SENLAS =

N I

[ N4
& SEET! K .1.. 1 . ELCIS.

| |
+ i I 4 i 4 | . 54
i | |

o EFRY ___J__‘_—l. SN SSE 51 S I
{ {
I I

20000
812721123

Muthply Frequency Scate by @1

e
= 2000 3000 10000 20000
tooleel -3 Al re lau Cwise @IANHZ

ETI February 1980 — 145



The $399* Nakamichi

New Nakamichi 480 metal compatible 2 head cassette deck.

If you know Nakamichl products, you'll know $399*
soundstoo cheap for real Nakamichl quality. Butif you
know Nakamichl, the man, you won't be that surprised.

Nakamichi’'s genius for Innovation has created a new
Nakamichi range that makes brilliant reproduction at
incredibly reasonable prices a reality.

Take the new 480. It Is the personification of
Professor Nakamichi's latest technology and his policy
of producing components with an excellent
performance/cost ratio.

Nakamichi 480 can play and record conventional and
the new metal tapes and is available with an optional
remote control unit. It has a frequency response of
20Hz-20KHz (-20dB Rec. level), wow and flutter less
than 0.11 percent WTD peak, 0.06 percent WTD rms,
signal to noise ratio (Dolby NR In, 70us) — better than
62dB at 400 Hz, 3 percent THD WTD rms, cross-talk
better than 60dB at 1 KHz, OdB, erasure better than
60dB below saturation level at 1 KHz and total

harmonic distortion less than 1.0 percent at 400Hz, 0dB
(ZX,EXIl tapes) and less than 1.2 percent at 400 Hz, 0dB
(SX tape).

And if you're not sure about all that technical jargon,
itmeans, quite simply, that the Nakamichi 480 performs
brilliantly. Butdon’t take our word for it. Experience the
ditference Nakamichi technology makes to high fidelity
sound reproduction by visting your nearest Nakamichi
dealer.

P Nakamichi

Products of unusual creativity and competence.

*Recommended retail price

For further information contact:
Convoy International, 4 Dowling Street, Woolloomooloo, NSW. 2011. Phone (02) 358-2088.
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Continued from page 145

We had already decided that the
PL-L1000 was, without a doubt, the
most  attractive and ergonomically
advanced record player that we have yet
seen. More important, it is without a
doubt the most delightful record player
that we have had the pleasure to use.

In use it is only necessary to place
a record on the plinth and clean the
record (if necessary) before Towering the
lid. After selecting the speed and size
of the record it is only necessary to
press the start button and the record
player will literally do everything else
with a gratifying ease and simplicity.

To move the tone arm to a different
part of the record it is only necessary to
press the arm elevation button and,
after an inexplicable delay of
approximately three seconds, the arm
will lift. The arm can then be moved
to the required position by means of
the large knob outside the main cover
section. This knob, as we soon
discovered, is not mechanically
connected to the drive mechanism but
features an electrical connection which
is not potentiometric but apparently
generates some velocity-type signal to
which the linear drive motor, under
the tone arm, responds.

The arm can be moved right through
to the centre of the spindle; i.e. across
the label of the record, and this of
course does not provide protection of

the cartridge. In such a position the
stylus could be readily damaged or
prematurely worn by lowering it onto
the record. Under normal use, a velocity
sensing mechanism within the tone arm
assembly responds to the increase in
velocity experienced at the run-out
groove. Where no groove exists it does
not respond, and consequently does not
return the arm automatically to the rest
position. This possible problem is an
unusual one and should not be regarded
as a condemnation of the system.

The slow time of response for the
arm to lift and drop is a little
disconcerting,although practically, does
not constitute a real problem.

Summary

Our only real criticism of the PL-L1000
is in the choice of cartridge that Pioneer
have made for the format as it is sold to
the public. In practical terms this
cartridge is a very weak link in the
system. Most people spending $600 or
more on a record player could be
excused for believing that the cartridge
forms part of the original system and
would thus compare in quality. The 600
cartridge is, without a doubt, one of the
worst that we have seen in the last two
years in terms of both frequency
response and trackability. The audible
results consequently show up badly on
most . of the high quality recorded
material and, most particularly, the

Louie A Chailie snd Associates Pty Lo

WOW & FLUTTER)
Wowt 0.45% peak to peak

Flutters 0.03 § welghted R.M.5,
0.042% unweighted R.M.5.

RUMBLE : -7848 weighzed

~39.74B unwelghted
SENSITIVITY:

Right Chansel: O.8mV/cm/sec.

Left Channel: 0O.8mV/cm/sec.

FREQUENCY RESPONSE:
20Hz o 20kHz (+648 @ 20iHz but w

input loed)

CROSSTALK: 100Hz 1kHz
Lefr into Right: -30d48 3048
Right into Left: -3248 -37d8

TONE ARY RESONANCE:
6.5Hz (sce attached graph)

TOTAL HARMONIC DISTORTION® 100Kz lkHz
(2.24cm/dec. ¥ 1kHz) Lefry 3.08 .88
Rightt 1.88 1.7%

TRACKABILITY:

{Using Shure DiscTTRIO3,
400 and 4000Hz)

!EASLILD PERFORMANCE OF
PIONEER PL=L1000 TANGE: PLeL1QOO TANGENTIAL TRACKING TURNTABLE

1 depend on preamplifier

6. 3kHz
~274B
-2748

6. IkHz

5.7
2.9%

At zscormended tracking pressurze of l.5g

shows some distortion at maximum velocity (30cm/sec).
Photograph illustrates distortion components centred
around 4kHz at this velocity (upper trace) compared 3
with those st the nex: lowest veloc'ty (24cm/sec.) (=t

directly recorded records with high
velocities that we attempted to play.

Any person considering the purchase
of the PL-L1000 record player would be
well advised to immediately remove the
cartridge supplied and replace it with
one of the better cartridges available.

Our overall impression of the Pioneer
PL-L1000 record player is that it comes
closer to perfection than almost any
other record player we have seen. It
features a functionality and performance
which is, in most respects, exciting.
Fitted with a decent cartridge offering
a flat frequency response and above
average trackability we would not
hesitate to recommend this unit to any
well heeled audiophile. ®

PIONEER TANGENTIAL TRACKING
PL-L1000 FULLY AUTOMATIC
RECORD PLAYER

Dimensions: 494mm wide x 153mm high x
x 450mm deep

Weight: 9.5kg

Manufactured by Pioneer Electric

Corporation, Japan.

Price: $699

Absolute copyright in this review and
accompanying measurements is owned by
Electronics Today International. Under no
circumstances may any review or part thereof
be reprinted or incorporated in any reprint ot
used in any advertising or promotion with-
out the express written agreement of the
Managing Editor.
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JBL's 431
STUDIO
MONITOR.

NOWIT’S
NOT FOR
STUDIOS

JBL, is making its most pop-
ular studio monitor available to
everyone.

It's a 3-way, high-efficiency
system that gives you wide
range response. And, because
it's compact for use in small
studios, and is finished in hand-
rubbed walnut, it's perfect for
your living room or den. The
JBL 4311 compact studio
monitor.

For details and
demonstrations visit us

THE PROFESSIONALS IN JBL

INSOUIND

PTY. LTD.
108 WEST ST., CROWS NEST
9292714 921498

SPECIALISTS IN HOME INSTALLATIONS
AND BUILT-IN SOUND SYSTEMS
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MONO

M100 Plastic fixing nut
single : single

M101  Plastic fixing nut
single : break

M102  Plastic fixing nut
break : break

M120 Chrome fixing bush
single : single

M121  Chrome fixing bush
single : break

M123 Chrome fixing bush
break : break

©

STEREQ

M200 Plastic fixing nut
single : single : singie

M203 Plastic fixing nut
break : break : break

M220 Chrome fixing bush
single : single : single

M223 Chrome fixing bush
break : break : break

Manufactured using gold-plated nickel silver spring
contacts in a robust, high temperature nylon body.
Our new range of sockets has been designed to allow
speedy assembly on your production fine together
with excellent electrical performance backed by
fonglife reliability.

Brochures avallable on all products.

HOLDEN-WASP
INTERNATIONAL

39 Chalder Street. PO Box 532,
Marrickville 2204. Phone 560-3488.

AUDIOKITS

Mail Order

KEF
Drivers

& Kits

CERTIFIED MAIL
DELIVERY THROUGHOUT
AUSTRALIA
& NEW ZEALAND
Bankcard accepted

IMREF
BI3S

Superb 30 x 21cm
bass driver, with
solid flat diaphragm
of unique
construction, acting
as a perfect rigid
piston, to give clean,
distortion-free bass
over the frequency
range 20-1,000Hz.
The KEF range also
includes mid range
and high frequency
units, with dividing
networks designed
to link them into
compatible systems.

j

For fullinformation, write to:
AUDIOKITS

POBOX 553
BROOKVALE NSW 2100




Forty years experience has
ALTEC \produced a range of speaker
components unmatched in

LANSING Jsensitivity and long-term
acoustic output, offering a
robustness that is hard to equal.

Altec Lansing is the choice of professionals
world-wide.

THO N Every Thorens
Transcription
turntable is a
technical masterpiece designed to reproduce
the most sensitive sound performances.
Rumble figures are among the best in the
world, some say the best.
Thorens has achieved
an effective tone " |
arm mass of g
7.5 g which is g
comparable

to the best
available.

The original Dust Bug collects particles of
destructive dust, discharges residual static
leaving a perfectly clean recording groove for
the stylus to trace. Reproduction improves,
records last longer.

The best is worth
the little extra.

Wharfedale ‘E’ Series Hi-

Fi speakers will amplif

your amplifier. Make 20

watts sound like 200. A

That’s because their
generous performance
characteristics give you power-plus, when the

sound pressure level is

94 db and above (SPL @
O=

1 watt @ 1 metre).

BEYER DYNAMIC|

The lightweight padded
headband offers the best
g_ossible wearing comfort.
he inbuilt wideband
transducer system supplies
impulse fidelity and true
sound reproduction even
at the highest levels. A truly
professional product.

\ Distributed by

RANK
AUSTRALIA

Sydney 406 5666, Melbourne 541 8441, Brisbane 44 2851,
Adelaide 294 6555, Perth 328 3933, Newcastle 26 2466,
Townsville 72 2547.

: Rank Australia P/L, 12 Barcoo St., E. Roseville 2069.

! Please send me more information on Altec(]
: Wharfedale ] Thorens ] Watts | Beyer (]
: Name

Address

Postcode
CU416179
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Audio Reflex MR-130/140
auto-return record player

This mid-priced unit from Audio Reflex features belt-drive,
comes fitted with an Audio Technica AT-12E cartridge and
provides “. . . a good compromise between price and per-

formance”.

IN AN AGE of direct drive turntables
whose prices range from reasonable to
ridiculous, there is still a great demand
for rim drive and belt drive turntables.
Whilst  direct drive turntables are
capable of offering exemplary wow and
reasonable flutter figures, belt drive
turntables generally offer a lower
rumble figure but a very much higher
wow. This wow, which is the low
frequency fluctuation in speed stability,
comes as a result of the belt drive acting
like a great big rubber band which
cyclically expands and contracts under
the influence of the drive motor pulley.
This produces a ' measurable and
sometimes audible modulation of the
recorded signal.

The unit
The Audio Reflex MR130/140 Belt
Drive Turntable is a good example of

an economical belt drive system,
supplied for evaluation with an Audio
Technica AT-12E  Moving  Magnet

Cartridge. The unit is reasonably
attractive, featuring a simulated wooden
veneer plinth with a spring isolated turn-
table mounted neatly inside. The unit
is a practical but rather modestly

_JL_
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finished acrylic cover which s
removable and is spring loaded for
convenience.

The plinth has the minimum number
of controls. These consist of a speed
control lever on the left hand side for
changing from 33 RPM to 45 RPM
(which certainly leaves for dead the old
fashioned requirement of pulling off the
platter to get at the pulley) and an S-
shaped tone arm which accepts universal
head shells.

The tone arm is simply but effectively
counter-balanced with a balance weight
covering the range zero to four grams.
The antiskating control and counter
balance weight are pre-set and according
to the manufacturer, optimally so.
The tone arm rests on a hydraulically
damped cueing bar which is controlled
by a cueing lever. This is particularly
smooth in its characteristics and is as
good as any we have seen. The cueing
lever has a down-turn at the inboard
end which allows the tone arm to
traverse into an arm rest. This
incorporates a sensible locking lever for
storage, removal or transportation.

Whilst the tone arm does not
automatically advance onto the turn-

table, it is provided with an automatic
return. We consider that this is more
important than an automatic play
function. The only other control of any
significance is the reject button which
facilitates automatic return of the tone
arm from the rest position during
normal playing.

The turntable is a heavyweight
1.2 kg platten on which is mounted
a2 non-skid ribbed rubber mat. The
gimbal  configuration is  rigidly
constructed but in the unit evaluated
the two bearings did not lie exactly on
the same plane. As a consequence, there
was an approximate 3 error in the
azimuth angle and this also showed up
in the final position of the cartridge and
its vertical angle to the record groove.

Performance
The objective testing of the record
player commenced with an evaluation
of the cartridge fitted in the head shell.
The Audio Technica AT-12E, although
very modestly priced, features one of
the flattest responses provided by any
of the cartridges we have reviewed
over the last 15 years. Both the left
hand and right hand channels were
within #1 dB from 20 Hz to 20 kHz
and featured a smooth drop off in
frequency response above 20 kHz.
Whilst the channel separation is modest,
being only 20 dB from 20 Hz to 10 kHz,
the channel separation in the 5 kHz to
16 kHz range is better than most other
cartridges we have evaluated. Even at
20 kHz the channel separation is still
superior to the majority of high priced
cartridges on the market.

It we were satisfied with the
frequency response, we were much

more satisfied with the distortion and
transient performance of this cartridge.

Second harmonic distortion performance as
shown by the spectrum analyser.

Spectrum analyser picture of tracking perf-
ormance at 1.7 gram and 24 and 30 cm/sec.
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At 1.7 grams tracking weight, the
cartridge tracks remarkably well at
velocity levels up to and including

30cm/sec, whilst simultaneously
providing distortion components that
are generally low and relatively

inaudible. Whilst the channel separation
between left and right channel was
2.1 dB this did not greatly concern us
and was compensated by the excellent

The tone arm, which is simple and
rugged, exhibits a smooth and relatively
unobtrusive resonance at 6.2 Hz, and
with the exception of the machining
alignment between the two bearings,
constitutes a well designed and other-
wise well manufactured system.

The turntable flutter is low but not
superlative at 0.07% weighted RMS,
whilst the rumble is very low, being

tracking performance which the  -60 dB which is an exellent performance.
cartridge exhibits. By contrast, the wow is relatively high
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at 2.8% peak to peak which is bordering
on the audible, particularly on sustained
notes from singers and some musical
instruments.

To the ear

The subjective performance of this unit
was generally above average. The most
pleasing feature was the performance of
the Audio Technica cartridge which
exemplifics the extent to which
cartridge designers have advanced thep
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'l Bruel & Kiaer

state-of-the-art in the last few years.
In general terms, this cartridge
performed as well as many cartridges
selling at five times the price, and
definitely does show the record player
up to advantage.

The major performance attributes of
this turntable are its simplicity of
operation and general ruggedness, which
are only slightly detracted from by the
reasonably high wow produced by the
belt drive.

Whilst the unit performs well at 1.7
grams with the automatic anti-skate
cotrol device in use, we found that it
tracks even better at 1.5 grams without
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anti-skating control. When coupled to a
high quality amplifier and our normal
monitoring speakers, we were impressed
that this unit, with the cartridge
supplied, constitutes a good system
which belies its price.

Summary

The MR-130/140 Turntable constitutes
a good compromise between price and
performance, and with the AT-12E
Cartridge provided is well worth
considering for inclusion in your hi-
fidelity system. ®
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THE AUDIO REFLEX MODEL ’
MR-130/140 AUTO-RETURN STEREO
PLAYER FITTED WITH AUDIO
TECHNICA AT-12E MOVING
MAGNET CARTRIDGE

Dimensions: 455mm wide x 150mm high

x 370 mm deep
Waeight: 6kg Price: $180
Manufactured by Audio Reflex in Taiwan.

Absolute copyright in this review and
accompanying measurements is owned by
Electronics Today International. Under no
circumstances may any review or part thereof
be reprinted or incorporated in any reprint or
used in any advertising or promotion with-
out the express written agreement of the
Managing Editor.

i

WOW & FLUTTER: Wow ¢

Left Channelty
Channel difference:

FREQUENCY RESPONSE

{

Louls A Challis and Associates Pty Ltd

2.8% peak to peak
Flutter: 0.07% weighted RMS
0.12% unwelghted RMS

20Hz to 20kHz t1dB

MEASURED PERFORMANCE OF

AUDIO REFLEX MCDEL MR-130/140 AUTO RETURN

STEREO PLAYER (SERIAL NO. 9074845)

CROSSTALK ¢
Left into Right¢:
Right into Left:

TONE ARM RESONANCE:

RUMBLE : -26.3dB unweighted
=-51.54B weighted
TOTAL HARMONIC DISTORTION:
(2.24cm/sec. @ 1lkHz) Left:
SENSITIVITY: Right Channel: 1.3mV/cm/sec. Rights

1.0mvV/em/sec.
2.14B

TRACKABILITY:
(Using Shure Disc TTR103,
400 and 4000Hz)

6.1Hz (see attached graph)

Tracks all levels satisfactorily at 1.7 grams.
Photo shows distortion components (including
those of disc) at two highest levels (24 and
30cm/sec.)

100Hz 1lkHz 6.3kHz
=-2448 =-23dB -304B
-224B -204B -29dB
100Hz lkHz 6.3kHz
1.9+ 0.9% 2.6%
1.9% 1.7% 3.0%
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Leading ferrite researcher
visits Australia

Late last year, Australia was honoured by the visit of Dr Takeshi Takei. Dr
Takei has spent most of his academic life devoted to research on ferrites
and would be recognised as the world’s leading authority on the subject.

FERRITES HAVE HAD farreaching
influences on many fields — such as
the development of better permanent
magnets for loudspeakers, cores for
inductors, as insoluble anodes in elect-
rolytic processes (such as electroplating),
in PTC thermistors, piezoceramic mater-
ials — even in agriculture!

The most important single use of
ferrite is probably in the manufacture
of recording tape. Prior to this major
development (of ferrites), magnetic
recording was restricted to wire rec-
orders with very limited bandwidths.

Dr Takei graduated from Tohoku
University and four years later, in
1932, obtained his Doctor of Science
degree. His subsequent rescarch into
ferrites quickly resulted in industrial
applications of the material.

The biggest boom in research into
the nawre and properties of ferrite
occurred in the 1950s. The end of
World War II saw a growth in consumer
applications and ferrite was an essential
material in inductors of many different
types for widely differing applications.

Parallel developments occurred with
the chemistry of ferrites so that the
number of different ferrites increased
dramatically over that period. The
chemical and structural properties could
be tailored to suit almost any applic-
ation. For instance: ferrite was synth-
esised with extremely low loss at
radio frequencies, allowing the const-
ruction of the sensitive and compact
ferrite rod antenna so common these
days in portable transistor radios.
Ferrites these days are used at frequ-
encies well into the microwave region
— in waveguide components, travell-
ing wave structures etc.

Another special application of a
highly developed form of ferrite is the
ceramic magnet, without which high
quality permanent magnet loudspeakers
would be impossible.

One of the most recent
developments, and one which is deemed
to be amongst the most important,

Ferrite can be made in all sorts of shapes,

sizes and varieties. For use in inductor cores,

ferrite is moulded into rods, tubes {(as shown
at right), toroids, E-l cores, threaded slugs etc.

is the magnetic bubble memory. The
concept of using a magnetic bubble or
domain as a memory storage element
for computers was first proposed in
1967. The first types of ferrite invest-
igated yielded bubbles that were large,
slow moving and unstable, so attention
was shifted to other ferrite types.
Eventually, most of the problems
were overcome and the first practical
magnetic bubble memories are about
to be released.

Another development has been the
introduction of a non-toxic ferrite
compound which is being used in
research to determine whether it might
be used as a replacement for currently-
used barium sulphate in X-ray diagnosis.

Dr Takei’s business card is impress-
ive — it says he is “Professor Emeritus
of Tokyo Insttute of Technology”
and “Professor Emeritus of Kejo Univ-
ersity”, which makes most business

cards one sees pale into insignificance
by comparison!
-Undoubtedly, Dr

Takei is one

-

—TANDY

FRANCHISE
OPPORTUNITY

For established retailer

Now you can add extra profit, volume, tratfic to your
store by adding a range of the famous Tandy/Radio
Shack Electronic products toyour line.

It you have a successtul store, (Hardware, Furniture,
Appliance, Sporting Goods, Toys/Hobbies, Chemist,
Radio, TV, etc.) contact us now!

A minimum investment covering inventory and start.
up costs can begin a new and exciting association
with Tandy — a leader in home entertainment and
electronics'

P.0. Box 229. Rydalmere, N.S.W 2116

We had the opportunity of meeting Dr Takei
at the premises of TDK (Australia) during
his visit here.

of the ‘behind the scenes’ personal-
ities who has influenced greatly the
electronics industry and our lives in
many ways, and it seems, will contnue
to do so.

David Tilbrook

ELECTRONICS

COUNTRY AREAS

Write or phone
Mr. E. Epps.Franchise Manager.
Tandy Corporation,

Phone: (02) 638 4333

J

ETI February 1980 — 153



ey

OURi

review

The Hafler DH101 preamp
and DH200 power amplifier

. it is unusual to find a high fidelity amplifier . . .

inten-

tionally designed to be assembled by the purchaser.”

IN AN AGE of consumer items factory
finished to high standards and pre-tested
to overcome the many possible
problems that can eventuate between
design, fabrication or delivery, it is
unusual to find a high fidelity amplifier
with the hallmark of the Hafler units,
that are intentionally designed to be
assembled by the purchaser. Not that
the concept itself is unusual but rather
we +thought that the market had
succumbed to the insidious outlook that
only a factory with properly trained
people and proper quality control could
produce a long lasting and worthwhile
piece of equipment. Most of the readers
of this magazine would not subscribe to
this view and even the junior members
of my own family have constructed
many worthwhile pieces of equipment,
the majority of which have worked

when first switched on. Notwith-
standing, as equipment becomes
more complex and fragile (both

mechanically and electronically) it is
either a brave (or experienced) person
who would opt to construct his own
hi-fidelity cquipment in the current era.

David-Hafler Co. obviously do not
support this viewpoint and the pre-
amplifier (but not the main amplifier)
that we received was field constructed
by some enterprising owner prior to
our receiving it.

The preamp

The appearance of the Hafler pre-
amplifier is neat but not exciting. The
front escutcheon is satin black
aluminium with  white stencilled
lettering which stands out neatly. and
effectively. On the left hand side of the
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panel are a concentric volume and outer
balance control followed by a bass and
treble control with neat black lines to
indicate the position but without
indents to facilitate the tone control
setting to a neutral position. This
function is, however, overcome by a
tone defeat system elsewhere in the
panel. On the centre of the panel is a
light emitting diode to indicate that the
unit is switched on. On the right hand
side of that, are the two sets of push
button switches in two rows with self-
indicating background which artificially
illuminate the front panel by white or
yellow strips to indicate the selection
of a function.

The top row of switches provide
selections for Phono 1, Phono 2, Tuner,
Auxiliary or Dub. The first two of
which are interlocked with one another,
whilst the Dub switch is capable of
independent operation. The bottom row
contains switches for Tape 1, Tape 2
which are mutually exclusive; a Mono
switch; a Tone Defeat Button and a
Power on/off switch. The rear of the
unit, although ostensibly designed for
Australian conditions, contains the
ubiquitous switched and unswitched
parallel pin power outlet sockets of
the type which are no longer approved
by the Australian Electrical Design
Authorities. The patching field uses
RCA coaxial sockets for all of the
inputs, together with left and right
channel input/output patching links
to allow the inter-connection of
external equalisers, expanders or other
special noise control facilities.

The inside of the unit features one
medium sized printed circuit bpard at

the front of the cabinet and an enclosed
regulated power supply system with
integral transformer at the rear right
hand corner. The preamplifier unit,
which was hand-assembled, is neatly
constructed and exhibited beautifully
wired components and is generally a
credit to whoever assembled it.

The Main amp

The main amplifier is more attractive
than the preamplifier and features a
black cabinet with large heat sinks at
either end. The name is engraved on the
left hand side of the front of the cover
and a power switch and overload light
are located at the lower right hand
section of the front cover. The rear of
the amplifier features a left channel and
right channel coaxial RCA input socket
spaced well apart on opposite sides of
the panel of the amplifier. These flank
two 5 A fuses and the speaker output
sockets for only one set of speakers at
the centre.

Surpnsmgly, the design concept that
is utilised i1s not normal as the two
active terminals are placed closest to-
gether, whilst the two earths flank these
on either side. In subsequently
connecting up this unit we found how
inconvenient the positioning of the
coaxial sockets was in that most
patching leads have a limited spread
length between the plugs. When the two
input sockets (which are spaced apart
by 180 mm) are too widely spaced for
the majority of commercial leads one
can be temporarily embarrassed. The
location' of the two active output
terminals so close to one another is
another disadvantage which could



accidentally result in the shorting of
the output circuits and the temporary
demise of the amplifier.

The inside of the amplifier is well
designed and well made with each heat
sink incorporating the four output
transistors, a thermal cut out, and its
own power amplifier stage neatly
supported vertically on the well
designed heat sinks. The centre of the
amplifier contains the transformer and
two large 10 O00uF electrolytic
capacitors to provide the primary filter
smoothing.

When we first switched the amplifier
on for testing, we noted that the trans-

former provided was generating a
significant level of hum and this level
of 54dB at 100 Hz was the highest
we have experienced from any unit
since the days of the valve amplifiers
some 15 years ago.

The rest of the objective testing of
this unit proved to be more rewarding
than our passing interest in the
transformer hum level. The frequency
response of the unit proved to be
remarkably smooth extending from
1.5 Hz to 117 kHz +1, —3 dB, with the
tone control centred. With the tone
control  defeated this frequency
response diminished to 2 Hz to 62 kHz
which is an effective halving of the

bandwidth. This change is significantly
great for us to recommend that users
should generally avoid using the tone
control defeat circuit as it is obvious
that the transient performance of the
unit will be slightly impaired by such a
reduction.

The sensitivities of the unit are good,
particularly the phono sensitivity which
is 230 uV for 1 Watt output, with an
overload performance that is nearly
60 dB greater and thus more than
adequate for the power output and
range of the amplifier. The harmonic
distortion characteristics of the unit,
whilst good, are not nearly as godd as
claimed by the manufacturer. At thep

Louis A Challis Bruss L Kjan (e Brust & Krme Louis A Challis _n_ Broet & Kpan Bruei & Ky Bruet & Kimr
& Assocums Pry Lxi & Assousmes
Potentiometer Ranger  FO 9B Rechter K mS. LowsrLim Freg. V0 W/ Wi Soeed. ‘LS mm/sec Peid an Potentiometer Range _ JO _ a8 Recitier R, M.%, Lower Lim Freq .40 Mz We, Speec _AAE mm/sec
%'” L e e v YT T --r-r--i E-SD v W '- I T
|
HAFLER DH-200 - i T 1 HAPLER DH-200 i - I T o T
AMPLIFIER & A | AMPLIFIER & 1 | I {
';5""mm -60 - W IESTE I _1._- 3L z;:-wanIm 60 . y - H f [L_
| - | ]
Rum & Noise (3 - . . Hum & Noise ] ——i3 '8 4 - x| 4 e st
Gnesthird | __! One~third - ! |
octave band =70 — e 2 a8 —'—1 octave banda =70 [ 1 T T
analysis f analysis 1 1 !
{rs lvatt in 80) (re lwatt in 82 [] - M+ 4 - 1
Phono Input Auxilisry Input |
{short -80 {short -g0
circuited) cdrcuited)
= +H 1
-90 -90 tr——-ﬁ——-— —d ‘I
i L I ':I
Dater 26.10,1979 Date:r 26.10.1979 T '} i
=100 |} 1 i HE .15 -100, == i 14 i
- ° r— 100 20

nse Munioy Fraquancy Scale by 3 t1e12:3112)

ETI February 1980 — 155



How to1improve
on the perfect

Introducing the FR.12.The first Fidelity
Research Tone Arm designed for Linn Sondek.

Now, after 12 months of careful development we can proudly announce a Fidelity Research moving coil cartridge tone arm
especially designed for the Linn Sondek and other quality compact turntables.
The new FR.12 is designed for today’s advanced moving coil cartridges. The headshell is machined from a
solid block of aluminium with a unique collet chuck socket nut connection for improved rigidity.
The result is the performance of an integrated arm with the selectivity of an interchangeable head arm.
In fact the new FR.12 is so advanced that we believe it can actually improve the perfection of Linn Sondek . . .
and that’s something worth hearing at your nearest Fidelity Research dealer very soon.

The New Fidelity Research FR1 MK 3 Straight
Line Cartridge has been especially developed for today’s State
of the Art loudspeakers.
Like the previous FR.1 MK 3 there is no 7dB measured rise, true
flat response has been achieved without loss of musicality.

This result isa smoothness and detail no other cartirdge we
have ever heard can equal. ;

We invite you to see your

dealer for a demonstration — and
be prepared for a new experience
in ultimate high fidelity.

Available through all reputable hi-fi stores.

Also available from Fidelity Research
FR.1 MK 2

Hilgh performance moving coil cartridge that represents outstanding
value.

FR 101

Moving magnet cartridge that delivers equal performance to other
cartridges costing twice its price. Also available with ‘Line Contact’
stylus (Model FR 101SE).

FR 6SE

Moving magnet cartridge with Toroidal core and Line Contact
stylus.

FRT3T Toroidal Transformer

The very popular single toroidal core single input transformer.
It represents outstanding value.

FRT4 Stereo Step-up Toroidal Transformer
Highest quality boosting transformer with 4 impedance settings,
3 phono inputs and 2 toroidal cores.

Sole Austratian Agents.

Australasia Pty Limileg

Please contact Arena Distributors, 642 Albany Highway, East Victoria Park, Western Australia,

for the name of your nearest dealer.
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100 Watt level into 8 ohms they are
0.07% at 100 Hz, 0.014% at 1 kHz and
0.009% at 6.3 kHz. At the 1 Wartt
level these distortion figures are lower
being 0.064% at 100 Hz, 0.004% at
1kHz and 0.007% at 6.3 kHz. Not-
withstanding, the transient - inter-
modulation distortion  performance
is good, being less than 0.1%. This
amplifier does exhibit an inter-
modulation  performance that s
better than most.

The hum and noise levels are
not as good as the manufacturer
claims being —79 dB(A) at the 1
Watt level and —58 dB unweighted
under the same conditions. The
dynamic headroom of the unit is
1.7dB re 100 W condition, which is
acceptable.

The subjective testing of this unit
was a somewhat mixed bag. The exten-
ded frequency response, transient
performance and lack of colouration of
the amplifier was immediately apparent.
Connected to a set of Quad speakers
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and driven by a Shure V15 Mk Il
Cartridge, the amplifier provided some
of the cleanest, uncoloured sound that
we have heard. This performance was
marred to a small degree by the hum
level produced by the transformer. The
performance of the unit on direct cut
records was superlative but in the quiet
passages in a room with a background
noise level of 10-dB A=cale, we could
still hear the residual hum from the
overall system. We suspect that the hum
problem experienced is an isolated case
from a single faulty transformer and
compounded slightly by the non-
professional wiring carried out by an
enterprising amateur.

Summary

Our overall impression of the Hafler
DH200 Amplifier and DH101 Pre-
amplifier is that the unit is well
designed, has the capability of providing
superior performance, but is best con-
structed by a professional and not as a
“do-it-yourself” home kit.

Watipty Frequency Scaie by 1

812721174

Whilst the performance of these units
is good, it falls short of the performance
claimed by the manufacturers. The
problem of the transformer noise is not
a major point of contention. The unit is
one of the better amplifiers on the
market but at a selling price of $1230
assembled, or $1030 as a kit, does not
constitute one of the best buys in the
market place. e

HAFLER DH-101 PREAMPLIFIER &
DH-200 AMPLIFIER.

Price: Assembled Retail Price — $475 (Pre-
amplifier) $755 (Amplifier)

KIt: Retail Price — $375 (Pre-amplifier)
$655 (Amplifier)

Manufactured by David-Hafler Co., New
Jersey, U.S.A.

Absolute copyright in this review and
accompanying measurements is owned by
Electronics Today International. Under no
circumstances may any review or part thereof
be reprinted or incorporated in any reprint or
used in any advertising or promotion with-
out the express written agreement of the
Managing Editor.

| HARMONIC DISTORTION: 100Hz 1kHz 6.3kHz
MEASURED PERFORMANCE
{ TOFMANCE OF (at rated power of 100 watts 2nd -64.3 =79.2 -89.7 4B
! HAFLER DH-200 AMPLIFIER (S.N. 3941101) into 8Q = 28.3 volts) 3rd -69.7 sﬁ- -82.0 aB
ath -84.0 -82.8 aB
D - .
AND DH-101 PREAMPLIFIER (S.N. 1933022) e 20 EaTR . a
Lo A ot e s P - . THD  0.073% .014%  0.009%
REQUENCY RESPONSE : Tone Controls Centred (at 1 watt into BR) 100Hz 1xHz 6.3kHz
(-3dB re 1 watt, 0.5V Left: 1.5Hz to 117kHz 2nad -65.5 -88.0 - dp
Input to Aux.) Right: 1.5Hz to 120kHz 3rd -71.0 <-96.0 -82.2 aB
ath -81.2 - - dp
Tone Controls Defeated Sth -74.0 — = a8
Jade, 2Hz to 63kHz THD  .0.064% 0.004%  0.007%
Right: 2Kz to 62kHz TRANSIENT INTERMODULATION DISTORTION:
SENSITIVITY: Left Right (3.15kHz square wave & 1SkHz
(for 1 watt in 8Q) Baaa 13mv 13.5mv sine wave mixed 4:1) Less than 0.1%
Tuner : 13mv 13.5mv NOISE & HUM LEVELS: (re 1 watt into 8Q)
Tape: 13mv 13.5mv Rl
- . 220uv 230uv iwx:l:tvzlll:l:tcx::ol set for Aux: -58dB(Lin) =79dB(A)
205mv 207 L 2 - 3
Overloads 07mv 0.5V input (Aux) Phono : S8dB(Lin) 7948 (A)
INPUT IMPEDANCE: Left Right Smv output (Phono}
3 oo 30k 30k MAXIMUM CLIPPING POWER AT CLIPPING POINT:
Tuner : 30kQ 30k (IHF-A-202)
Tape : 30k 30x0 (20mS burst repeated at 97v P-P
Phono: 42kQ 42kQ 500mS intervals)
= 147 watts
QUTPUT IMPEDANCE : 0.15Q (at lkHz) *. Dynamic Headroom = 1,67dB (re 100 watts)
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NORTRONICS.

AUDIO & DIGITAL
TAPE HEADS

|"‘"‘_B[j

3]
for long life extended response

o Replacement heads for cassette decks,
reel to reel decks, cartridges and cassette
recorders. Also professional recorders
and duplicators.

o Will fit AMPEX, SCULLY, TEAC, ATC,
GATES, PENTAGON, IFONICS and many
more.

e Compiete range of Alignment tapes for
cassette, reel to reel and cartridge decks.

@ REGULAR MAINTENANCE ENSURES
CONTINUED OPTIMUM PERFORMANCE.
Nortronics manufacturers a full range of
audio care products.

MAGNETIC TAPE
DEVELOPER
e T
A
\\2
Sermonct ALIGNMENT
TAPES

BULK
ERASER

TAPE
SPLICER

® NORTRONICS audio care products are
designed to care for and maintain your
valuable recording equipment.

@ SEND TWO 20c STAMPS FOR OUR FREE
BROCHURE ON THE COMPLETE
NORTRONICS RANGE.

EMAC
INDUSTRIES rty.L10.

2 Bengal Crescent, Mount Waverley.

Vic. 3149. Ph: (03) 277-9989. J
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Separating the mother from the master

Stanton-The

Application~ The Metal
Mother — Stanton Plays it Back

Once the recording studio has
delivered the lacquer disc to the
plating plant it is sprayed with liquid
silver making it electroconductive,
and then electroplated with nickel
which 1s separated from the lacquer
The nickel is now a negative image
called a master and has, instead of a
groove, a ridge that comes to a point
The master is treated and nickel
plated again and upon separation
forms a mother, a positive metal
record. Engineers rely on the Stanton
881S cartridge in playback evalua-
tion of the mother.

Stanton's 881S Professional
Calibration Standard Cartridge is a
sophisticated, low mass, phono
pickup that features the patented
Stereohedron® stylus tip for truest
fidelity and gentlest possible
treatment of the record groove

€ 1979 STANTON MAGNE TICS

Sole Australian Distributors
LEROYA INDUSTRIES 73
Head Office: 156 Railway Pde,
Leederville, Western Australia, 6007.
Phone 81-2930.
NSw Office: 7 Jordan Rd, Wahroonga,
2076. Phone 487-2543.

EISTaANTOI

THE CHOICE OF THE PROFESSIONALS

DELOOUND
BRISBANE

B

Leader

Leader

Leader

Leader

~

LEADER

INSTRUMENTS

Provides one of the best known
ranges of instruments available to
the professional and hobbyist today.

Instruments cover the whole range
from audio through to U.H.F.

Instruments include digital fre-
quency counters and multimeters,
oscilloscopes, RF and Audio signal
generators, bench power supplies,
audlo system analysers, LCR
bridges, TV/FM sweep generators,
PAL pattern generators. There are
many more in the catalogue.

also provides a special range for the
radio amateur — DIP meter, power
and SWR meters to 500 MHz, 3 inch
oscilloscope and antenna coupler.

© 52000000""

© ssges sy O

For further information
write or call:

W

r;

DELSOUND PTY. LTD.
1 Wickham Tce. (Cnr. Wharf St.)
Brisbane. Phone 229-6155.
Wholesale and Retall suppliers of
Electronic Hardware and
Components.




MINI-MART

® 0 00 ® ® ® ® @ \Vhere you can adveitise FOR SALE/WANTED/SWAP/JOIN. 00 00

WE’LL PUBLISH up to 24 words (maximum) to-
tally free of charge for you, or your club or associ-
ation. Copy must be with us by the 1st of the
month preceding the month of issue. Please,
please write or preferably type your adverts clearly
— otherwise it may not turn out as you intended!

Conditions

If we can’t understand it, relatively few readers

will (no insult intended). Every effort will be made
to publish all adverts received — however, no

Send your ad to:-

responsibility for so doing is accepted or implied.
000 00000000000 0000000000

AUDIO

FOR SALE: Stereo Amp — 60W/channel ETI
4000. Almost new. Call Brett Hays, (02)
599.4004 (message AH).

WANTED members, no experience needed to
enjoy sound magazine monthly printed mag-
azine bimonthly. Full details Boomerang
Tape Recording Club, PO Box 118, Wellington
NSW 2820.

ULTIMATE acoustic design MCP1 Mk |l
moving coil preamplifier, adjustable gain, suit
most cartridges - $45. Contact H Grant, 6
Seaforth Ave, Hazelwood Park, Adelaide 5066
phone (08) 79.1811.

QUAD 11/22 valve amplifiers, AM2 and FM
tuners, original handbooks, excellent cond-
ition $5695. Quad AM tuner wanted {07)
33.5603 BH, (07) 371.5020 AH.

NAKAMICHI 680 brand new unusad, latest
and finest but | can’t afford the rest of the
system. See Sept ETI review $995. Gerry
{02) 82.3620.

WANTED Quad 33 preamp only. Chapman,
22 Harwood Ave, Sandringham, Auckland, NZ.

WANTED: 8-3/4 inch tape spools containing
tape or preferably empty, or advice on where
to get them. Bernhard Asman, 2 Jolly Street,
Dandenong, Vic 3175. Phone (03) 791.8160.

SME tonearm. 3009 Series 2 (improved) with
Sure V15 Cartridge (Mk [ll) and spare stylus
in perfect working order $80. Phone Sydney
498.2952.

FOR SALE: one Quad Electrostatic Speaker
$300. Also available Quad AM/FM tuner and
Garrard Model 301 turntable in mahogony
cabinet. Ring Hinch (02) 439.2022 (Bus) or
{02) 90.3333 (H).

FOR SALE: Ferrograph Series 7 Y%-track $400.
1 EMI 825, 3600 ft, $30. Synthesizer tran-
sient generator $18, keyboard controller $70,
power supply $50. Carl Vine (02) 33.5647.

SOS: All Thorens, Ortofon, Leak Owners,
genuine need persuade you to sell TD 124
turntable, SL15 MK I, S 15T, S 15 MT
cartridges. Any condition TL12, TL25, TL50
amplifier. Please reply L Neison, 307 Bambra
Road, South Caulfield 3162, Tel. (home)
578.1582, (work) 689.4411.

SHAMROCK Reel-to-Reel tapes - 10 reels
$2.560 each. Refer to Ampex offer in
December 79 ETI. Unboxed but as new.
Phone Jan Collins (02) 33.4282.

COMMUNICATIONS

WANTED: Urgently Model 15 Teleprinter.
Will pay up to $60 for good condition set to
45.45 Baud. T Robinson, L31105, Lot 92,
Russell Avenue, Woodend, Vic 3442,

SHORTWAVE listeners: Southern Cross DX
Club, GPO Box 336, Adelaide, SA 5001 pro-
duces monthly “DX POST”. Sample bulletin
and details for 20 cents stamp.

VS6HK repeater/beacon. Altitude 500 Mtrs.
Input 145.0 MHz. Output 10W 145.6 MHz.
ldents every 5 mins. Range 100 NM.
M/Mobiles key 10 secs for initial access. QSL,
POB 541, Hong Kong.

NINE Dragons Award celebrates Hong Kong'’s
50th year Amateur Radio. Claim nine count-
ries including VS6 from Zones 18, 19 and 24-
30 with $3. HARTS, POB 541, Hong Kong.

COMPUTING

Name and addtess plus phone number (if required) must be included
within the 24 words allowed. Reasonable abbreviations, such as 25 Wrms or
240 Vac, count as one word. Private adverts only will be accepted. Please
let us know if you find a commercial enterprise using this service. Adverts
must relate to electronics, audio, communications, computing etc
eral adverts cannot be accepted.

gen

ET! Mini-Mart,

Modern Magazines

15 Boundary St
RUSHCUTTERS BAY NSW 2011

O 0000000000
S-100 2650 microcomputer. Cabinet with

regulated supplies and fan. SWTP full-ASCII
keyboard. 2 x 8 K RAM and unloaded board.

EA VDU, cassette recorder, documented,
programs. $600. D Bartel (08) 353.3370
Adelaide.

TRS-80 L2 software available on swap basis,
practical prog’s and games include - Star Trek,
Microchess, Address List, Sound Effects, C/-
R McCance, 72 MacFarlane Ave, Blairgowrie,
Vic 3942.

LIGHT pen for TRS-80 allows you to com-
municate directly with the screen. Includes
instructions and sample program. $23 incl
p&p. For more info write C/- PO Box 122,
Bondi Beach 2026.

CHESS Computer, Chess Challenger 10 brand
new unwanted gift. Ten levels of play. $299.
Phone AH (047) 21.4373.

SALE: Ithaca S-100 Z80 board, assembled,
running with manual $160. Old style ASCII
encoded kbrd. $30. INSS080AN $5. R
Gardner, 7 Weemala Ct, Mt Nelson, Tas 7007.
Phone: 23.6941.

MISCELLANEOUS

SELL 8085 computer 1.25 KRAM, 1 K
monitor 3 1/O ports programmable timer,
keypad and 6 digit display. Power supply
included. Powerful system. B Laird, 8
Kilkenny Road, Penrith (047) 21.5333.

COMPETENT assistance required in selection
of microcomputer and peripherals (including
printer, plotter) and programs relative to 80
CPL. Biological data processing. WNB Quick,
Glen Waverley. Phone (Vic) 560.8145.

FOR SALE: MEK6800D2 fully assembled and
buffered, in good condition. $200 ONO.
Phone (02) 53.6934 after 7 p.m.

STATSLOTTO: Statistical analysis of Tatts-
lotto {Vic) for TRS 80 LIl 16 K. Includes:
Analysis of 1, 2 or 7 numbers, bar-graph,
experimental projection (user). $16.95
cassette. Maurice Copeland, 57 Alexander St,
Hallam, Vic 3803 (03) 703.2407.

TRS-80 Telephone Dialer with Redial, Index,
Memory, etc. Does not use cassettes relay.
Port Driven. Simple to follow circuit diagram
and program listing. $10. R Gareb, 17/37
O’'Donnell St, Bondi 2026, ph (02) 30.8261.

SELL: Quantity of %W resistors, polyestor
caps and electo caps. Send SSAE for values
and prices to A Matthews, 18 McDonald Way,
Churchill, Vic 3842.

WANTED: Radio Service Manuals on old
valve radios. Also books on same. Also on
phonographs and old gramophones. State
price. Goodwin, Bagdad, Tas 7407.

WANTED McMurdo 14-pin plugs and sockets
{octal type with 2 centre pins). Also data
books transistors circuits dimmers motor con-
trols. Moggill Rd, Indooroopilly Qld 4068.

WANTED circuit for ex-army PSU/battery
charger (General Dynamics type PP-6245)
0-32V, 0-60A. Please write Box 178, Ash-
grove, Qid 4060.

WANTED valves-American 8 pin lock in base
thin pins. ECH21. EF22. EBL21. G Bracey,
PO Exeter, West Tamar, Tas.

BOOK collectors: Continuous and Alter-
nating Current Machinery by J H Morecroft,
First Edition printed 1914, excellent condition
$50 or offer. Tel Sydney 89.4645 (evenings).
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Sandy Bay Tas. 7005

133 St George’s Tce

Electronics Today International is published by Modern Magazines (Hold-
ings) Ltd, 15 Boundary St, Rushcutters Bay, NSW 2011. It is printed (in
1980) by Wilke & Co, Browns Rd, Clayton, Victoria and distributed by
Australian Consolidated Press. Recommended retail price only.

ETI subscriptions cost $19.00 per year (inc. postage) within Australia.
Cost elsewhere is $24.50 (inc. postage — surface mail). Airmail rates on
application.

Photostats are available of any article ever published by ETI. We charge
aflat $2.00, regardless of page quantity, from any one issue of ETI. Thus, if
the article is in three issues the cost is $6.00. Send orders to the address
below. The charge includes postage.

Back issues: cost $1.40 each plus 45 cents post and packing. We can
supply only the following issues:

1976: Nov Dec

1977: April May June July Aug Sept Oct Nov Dec

1978: Jan Feb Mar April May June July Aug Sept Oct Nov Dec

1979: all to date

Binders available for $4.50 plus 90 cents post NSW, $2.other states.

Orders to: Subscriptions Department, ETI 3rd Floor,

15 Boundary Street, RUSHCUTTERS BAY, 2011 NSW

READER ENQUIRIES

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

By phone: We can only answer readers technical enquiries by telephone
after 4 pm. In enquiring by telephone about back issues or photostats,
please ask for the “Subscriptions Department”. 33-4282

MICROFILM

Microfiche editions of this publication are available by annual subscription
from Microsystems Pty Ltd, PO Box 188, North Sydney, NSW 2060.

COPYRIGHT

The contents of Electronics Today International and associated publications is fully pro-
tected by the Commonwealth Copyright Act (1968).

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

Commercial organisations should note that no project or part project described In
Electronics Today Intemnational or associated publications'may be offered for sale, or sold, in
substantially or fully assembled form, unless a licence has been specifically obtained so to do
from the publishers, Modern Magazines (Holdings) Ltd or from the copyright holders.

Liability:

Comments and test results on equipment reviewed refer to the particular item submitted for
review and may not necessarily pertain to other units of the same make or model number.
Whilst every effort has been made to ensure that all constructional projects referred to in this
edition will operate as indicated efficiently and properly and that all necessary components to
manufacture the same will be available no responsibility whatsoever Is accepted in respect of
the failure for any reason at all of the project to operate effectively or at all whether due to any
fault in design or otherwise and no responsibility Is accepted for the fallure to obtain any
components parts in respect of any such project. Further, no responsibility is accepted in
respect of any injury or damage caused by any fault in the design of any such project as
aforesaid.




TS for projects

WE GET MANY enquiries from readers
wanting to know where they can get kits
for the projects we publish. This list is
a guide to suppliers of kits and compo-
nents for ETI projects.

We have only listed the projects
published in the last few years, with
their dates of publication, so this page
can also be used as an index, even though
kits are not available for some of them
(as far as we know). Any companies
who wish to be included in this list
should phone Jan Collins on 334282.

Printed circuit boards

Those suppliers listed against specific
projects here are able to supply pc
boards for those projects. Printed circuit
boards for every project ever published
in ETI are available through the fol-
lowing companies (to the best of our
knowledge):

RCS Radio Radio Despatch Service
651 Forest Rd 869 George St
Bexley NSW  Sydney NSW 2000

For current projects and a more
comprehensive list of pc board suppliers
refer to the Shoparound page in this
and previous issues. This list will be
updated roughly every four to six
months.

Magnifying glasses may be bought
at many general hobby shops, News-
agents and some stationary suppliers.
Squint a little — it helps !

Series 4000 stereo amplifier

Complete kits of this popular unit,
featuring the 470 60 watt modules,
the 471 preamp and power supply
etc, are available from the following
suppliers (see Key below): B,E,F,R.

Key to Companies

A Applied Technology Pty Ltd, 1A Paterson Avenue, Waitara, NSW
20m

B  Bill Edge Electronic Agencies, 115 Parramatta Rosd. Concord
{PO Box 1005, Burwood North 2134},

€ J. R. Components. PD Box 128, Eastwood. NSW 2122
Dick Smith Electronics P/L, Cnr Waterloo
& Lane Cove Roads, North Ryde, 2113,

E All Electronic Components, 118 Lonsdale Street, Malbourns, Vic
3000

Tasman Electronics, 12 Victoria Street, Coburg, Vic 3058
Jaycar Pty L1d, PO Box K39, Haymarket, NSW 2000.

S M Electronics, 10 Staftord Court, Doncaster East, Vic 3109,
Ellistronics, 289 Latrobe Street, Melbourne, Vic 3000,

Mode Electronics, PO Box 365, Mascot, NSW 2020

Nebula Electronics Pty Lid, 15 Boundary Street, Rushcutters
Bay, NSW 2011

Orbit Electronics, PO Box 7176, Auckland, New Zesland.
Pre-Pak Electronics, 718 Parramatta Road, Crovdon, NSW 2132,
Rod lrving, PO Box 135, Northeote, Vic 3070

Townsville Electronic Centre, 281E Charters Towers Rosd, Rising
Sun Arcade, Townsville, Qid 4812,

Silicon Valley, 23 Chandos Street, St Leonards, NSW 2085.
Willis Electronics, 993 Hay Street, Parth WA 6000.
Teilogy, 40 Princes Highway, Fairy Meadow, NSW 2518
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Project Electronics

041 Continuity Tester. a » 0T
042  Soil Moisture Indlcator. . . . . ... ... T,
043 Heads or Tails Circuit (Oct 76) . . T,0,E,A,B,L
044 Two Tone Door Bell {Oct 76). .7,D,E,0,A,B,L

045 500 Second Timer . . . . . .. . T.0,0,A,B
047 Morse Practice Set . TD,0,AB
048 BuzzBoard .. ... ....... ...T,D,AB
061 Simple Amplifier {Oct?6). . . .. . T,.0,0,A8
062 Simple AM Tuner (Mar 77) . . . .. D,E.B8
063 Electronic Bongos. . . . .. .. ... ... D,A,B
064 Simple Intercom (Nov 76}, . . . .. .. T.0,A8B
065 L Electronic Sireny . ol eiaiy o0 d b7 i . D,0,A
066 Temperature Alarm (Dec 76) . . . . T,D,E,A,B
067 Singing Moisture Meter. . . . . . ... ... D.B
068 LED Dice Circuit {Oct?76). ... .. T,D,E,AB
070 Electronic Tie Breaker (Jan 77)

071 Tape Noise Limiter (Jan 78). . . . . .. .. E,L
072 Two-Octave Organ (Jun78). . ... .. . DB
081 Tachometer (Mar 77}. . . . .. ... ... T.E.O
082/

528 Intruder Alarm . . . . . .. .. .. ... T.E.A
083  Train Controller

(1849~ Can Alarm) W) el ' s &t Ja o b . D.AB
085 Over-rev Alarm

086 FM Antenna

087 Over-LED

088 HeFi Speaker

Test Equipment

132 Experimenter’s Power Supply {Feb 77) . . . .E
133 PhaseMeter (Apr77). . ... . .o et E
134 True RMS Voltmeter (Aug77} . . . .. ... .E
135 Digital Panel Meter (Oct 77). . . . . ... ... E

136 Linear Scale Capacitance Meter (Mar 78} . . .E

137 Audio Oscillator (May 78). . . .. ... .... E
138  Audio Wattmeter {Nov 78}

139 SWR/Power Metar (May 78)

140 1 GHz Frequency Meter-timer (Mar 78) . . . .C
141  Logic Trigger (Jan 79)

142  High Current Power Supply (Feb79). . . . . . E
143  Curve Tracer (Jan 79}

144 Expanded-scale RMS Voltmeter (Jun 79)

148  Logic Test Probe (Jul 79)

Simple Projects

243  Bip Beacon {Apr 77)

244  Alarm Alarm (Fab 77)

245  White Line Foltower (Nov 77)

246 RainAlarm{(Apr78). . .. .. ... .. ..., L
248 Simple 12V to 22V Converter {Jul 78)

249 Combination Lock {Apr79). . . .. .. .. .. E

253 ‘Mot Potato’ Game (May 79}
254 Egg Timer (Jun 79)

Motorists’ Projects
316  Transistor Assisted Ignition {(May 77) . . D,0,E

317 Rev Monitor Counter (Jul 77}. . . . . ... .. E
319  Vartwiper MK 1 (Sep 78) . . . . ... ... .. E
320 Battery Condition Indicator {Apr 79} . . . D,E

Audio Projects

448 Disco Mixer{Nov 76
449 Balanced Microphone Amp (Nov 76}. . . J,E,L
450 Bucker Brigade Audio Delay Line (Dec 77}

481 Hum Filter (July 79) .

470 60 W Amp Module (May 79) . . . ABEPRS
471  Stereo Preamp (June 79). ... ABEPRS
473  Series 4000 Moving-coil Cartridge

Preamiplifier « <« .-» s s euw v v 5 Lok J

480 50-100 Watt Amp

Modules {Dec 76) JED,ORA,B,L
481 12 Vv 100 Watt Audio Amp (May 77). . . . . .E
481  High Power PA/ Guitar Amp {Jun 77) . . . . . (o]
482 StereoAmp(Jan77). ............ OE
482 Stereo Amp Part 2 (Feb 77) 0,E
483 Sound Level Meter (Feb 78). . . . . . .. ... E
484  Simpie Compressor Expander (Jul 77} . .E
485 Graphic Equalizer (Jun77) . . .. .. .. .. J.E
486 Gowl-round Stabilizer (Nov 77). . . . . gy
487 Audio Spectrum Analyser {Feb 78). . me NE
489 Audio Spectrum Analyser 2 (Apr 78} . . . .J,E

490 Audio Compressor {Dec 79}
491  Graphic Equaliser (Mar 79)
495 Transmission Line Speakers {Aug 77)

Miscellaneous

546 GSR Monltor (Mar77). . . ... ... ..... E
547 Telephone Bell Extender (Jun?77) . ... . .. 13
548 Photographic Strobe (May 77) . . . .. .. .. E
549 Induction Balance Metal Detector {May 77). .E
550 Digital Dial {Aug 78 . . . ... ... .. .E
551 Light Chaser (Sep 78) . . . ... .. .. .. .. E

552 LED Pendant {Sep 78)

553 Tape/Slide Synchroniser {(Oct 78 . . . . . . .. E
556 Wind Speed/Direction tndicator {Dec 79)
557 Reaction Tester (Feb79) . . . ... ... ... E
5568 Mast-head Strobe (Feb 79)
559 Cable Tester (Mar 79}
577 General Purpose Power Supply . . . . .. ... J
581 Dual Power Supply {Jan 77). . . . . ... =
582 House Alarm (Jul 77). . . ... .. ... T.0EA

House Alarm

Installation Instructions {Aug 77)

583 Marine Gas Alarm (Aug 77) . . . .. .. .. E,E
585 Ultrasonic Switch (Sep 77) . . . . . ROE,T,
586 Shutter Speed Timer (Oct 77). . .. . ... .. E

587 UFO Detector (May 78)
588 Theatrical Lighting

Controller (Nov & Dec 77 Jan & Mar 78). . .N
589 Digital Temperature

Meter (PCB135) (Dec 77} . . ... ... ... E
590 LCD Stopwatch (Oct78) . . ... ....... N
591 Up/Down Presettable Counter (Jul 78). . . . .E
592 Light Show Controller (Aug78) . . . .. ... E

593 Colour Sequencer {Dec 79}
594 Development Timer {Apr 79)
595 Aquarium Light Controller (May 79}

Electronic Music

602 Mini Organ (Aug76) . . . ... .. ... O,ED,B
603  Sequencer {Aug 77)
604  Accentuated Beat Metronome (Sep 77) . . . .E

605 Temp Stabllized Log-
exponential Converter (Sep 78)

Computer Projects

630 Hex Display (Dec 76). . . . ... ... ... E,A
631 ASCIl Keyboard (Dec 78) . . .. ... .. O,E A
631 Keyboard Encoder ({Apr 77). . . . .. .. O,E.A
632 Video Display Unit (Jan-Mar 77} . . . . . . O,A
633 TV Sync Generator (Jan 77). . . . . . . E.A
634 8080 Educational/

Prototyping Interface (Jul, Aug 78)
635 Microcomputer Power Supply (Sep 77}
637 Cuts Cassette Interface {Jan 78). . . . .V,0,E,A
638 Eprom Programmer (Jul 78). . . . . . ... E,A
639 Computerised Musical Doorbell (Mar 78) . . .A
640 S100 VDU (Apr,dun?8) .. ....... V,0.A
641 S100 Printer {Sep 78)
642 16k SIOORAM Card (Feb79) . . . .. .. .. K

650 STAC Timer (Nov 78}
651 Binary/hex Trainer {Jun 79)

Radio Projects

712 CB Power Supply (Jun77). . . . .. ... O,k
713 Add-on FM Tuner (Sep 77)

714 VHR-Log-Periodic Antenna (Feb, Mar 78)

715  VHF Power Amplifiers (Nov 77)

716  VHF Power Amplifiers {Jan, Feb 78)

717 Crosshatch Generator (May 78 . . . . . .. .. E
718 SWRadlo (Oct78) . . . .. ... ........ E
719 RF Field Strength Indicator (Nov 78}

720 2 m VMOS Power Amp (Jan 79)

721  Aircraft Band Converter (Mar 79). . . . . . D,E
722 Antenna for ETI-721 {May 79

724 Microwave Oven Leak Detector (Jul 79). . . .D
Electronic Games

804 Selectagame (Nov 76 . . ... .......... o

804 Selectagame (Rifle Project) (Mar 77). . . . . . o
805 Puzzle of the Drunken Sailor {Oct 77)

806  Skeet {Jan 78)

810 Stunt Cycie TV Game {(Jun 78} . . . . . . 0,08
811 TV Tank Game {Oct 78). . . ... ... O,E,D.B
812 Wheel of Fortune (Dec 79)

813 Race Track Game (Jan 79)
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{f | pull the joystick
alittlemore. . . .
will we get a better view ?

—— (aalt
- '
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{t looks great from
here already ! !

THE CHORUS reaches a distinct low PUBLISHING AN INTERESTING
on Sundays . . . according to the Jour- ELECTRONICS MAGAZINE
nal of Geophysical Research, but not ITha':.'s that we'ree s:zoug teandte é/ve"rz
the chorus you hear in church! ooking for a per interes
™y doing the same thing — or at least
Messrs Luette, Park and Helliwell, curious about it, to join our staff.
working on VLF-wave disturbances — V\{e'lll be dasklng »;ou. to write t‘telch-
1 44 H S SR L nica an genera nterest articles,
e i e 2 o5 e PO
- construct and write up the occasional
‘ween chorus emissions and ac mains project. If you have a thorough
power frequencies, in a paper in JGR “{;‘c’ffs“’f;g'“gan ; of . n'“eexp;asss'cs " °rf
. e roni a ur-
vol 84, p 2657 put?hshed last year. self clearly with the written word —
Using data obtained by the OGO-3 you pass | OQOur ideas on what other
and OGO-4 satellites, the scientists
logged the starting frequencies of the

attributes a suitable candidate might
possess are entirely flexible. You
don‘t have to have formal qualif-

strong chorus emissions arising in the ications and we won't hold them
Earth’s magnetosphere. Chorus emis- 60 Hz harmonics, while over Europe against you ‘fl you ?3‘; gender b'S
. _lo—3 unimportant, along wit age, ut

slons. are a frequency varying noise and New Zealand'they were correlated Santhuslast” and ‘el aeedir rEaEE
that rises in frequency and amplitude,  to 50 Hz harmonics. high on our list. Knowledge of mag-
each component commencing at the To boot, chorus emissions were azine production is unimportant and
ba o i : i typing ability doesn’t rate.

clggr und noise Ie\{el and at a fo_ur;dto be more prevalent over indus ¥ you fir Nomewmere In SV W
specific frequency the noise sweepsup trialised areas, which consume the would like to work with Australia’s
in frequency and level at a rate of 2000 most power, whilst observations over most progressive electronics magazine,
to 2000 dB per second. Antarctica show that chorus emissions ggﬂ; ;’”Rﬁv‘;‘::‘&c;;‘agmg ade

Messrs Luettg, Park and Helliwell  reach a pronounced low on Sundays Electronics Today International
found the starting frequencies over — when power consumption is at a 15 Boundary St, Rushcutters Bay NSW
North America clearly correlated to  minimum! k
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AND IT’S ALL IN OUR COLOUR CATALOGUE

The truth is, JVC have always produced real hi-fi  speaker systems; Separate but matching JVC
components and we believe this current range components designed to compliment one another,
represents JVC's finest range ever. Here are some perfectly. And all this real hi-fi know-how is yours
real innovations and performance features to whet ...merely for the asking.

your appetite:— Quartz locked turntables with un-
canny accuracy; Receivers/Amplifiers, some with I IS N BN N BN
built-in SEA Graphic Equaliser and DC, class A/B
amplification; Cassette deck with JVC automatic I FREE OFFER l
computerised tape tuning; Computer designed

COLOUR HI-FI CATALOGUE I

Just fill out this coupon and we'll fill you
in on what's available and new interms
of JVC hi-fi entertainment...and it's all
FREE!

Name
Address

Postcode

WT1323/ET1/79

| am especially interested in...

[ Cassette Decks

[ Matching Systems ] Amplifiers
(] Speakers
(O Turntables
[J Receivers

Just address your
envelope to...

JVC Hi-Fi Advisory
Service,

' — Post Office Box 307,
If you think they look different, NS, 23 Jvc
wait till you've heard them! | -

the right choice
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What you see on the meters
you'll hear on the tape.
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Including the latest ideas is audio electronically controlled so response

technology in modestly priced hi-fi time is instantaneous. Each bar length
components is a principle to which is proportional to the sound level, and
Technics is committed. there's no overshoot - a characteristic of
The inclusion of our most accurate conventional needle-type meters. The
metering system, the FL (fluorescent) meters give direct parallel readout for
bar graphs in the RS-M17 model instant comparison between channels.
cassette deck is another example. Other practical features on the

To make an accurate recording you RS-M17 cassette deck are rewind auto-
need accurate meters. The FL meters are play, so you spend more time listeningto

Technics

‘Dolby is the trademark of

your tapes and less time just pressing
buttons; the highly reliable Super
Permalloy head; 3-position tape
selection for optimum results from the
tape type you use; and Dolby* noise
reduction system.

You won't find a similarly priced
cassette deck with more features than
the RS-M17. See for yourself and your
Technics dealer.

Dolby Laboratories Inc Technics Advisory Service, PO. Box. 319, North Ryde, N.SW. 2113 T.79.32



